R VO TR
25 Cents

SEPTEMBER

Over 200
{llustrations

| IN THIS ISSUE:
Dr. Lee DeForest

N Prof. R. A, Fessenden

| Dr. C. B. Bazzoni

& |Dr.J.H. Dellinger | : THE” P OOR F ISH'
e o el 2o A SEE PAGE 282

it /%W/// ///////////// &



www.americanradiohistory.com

In the

ORANGE and
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r AR : - ! ' _ 8 Since 1915—
| ' “ | . Standard

for all sets

Types C-301A, C-299, C-300, C-11, C-12

Your Radio Set Can Be NoBetter Than Its Tubes

YOU may build an aerial that will overtop the Eiffel Tower, you may
construct a set of materials that are worth their weight in gold, but
—if you put a single inferior tube in any socket of your receiver—you
will never know what it means to hear clear, pure, resonant tone.

! Z RADIO /‘Tumas )

—dedicated to the task of intensifying the world’s radio enjoyment
—will bring a magic symphony of radio delight into your home,

Home Office: 182 Second Street, San Francisco Chicago New Yerk

Patent Ne‘ire: Cunningham Tubes are covered by patents dated 2-18-12, 12-30-13, 10-23-17, 10-23-17 and others issued ond pendine.
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The Tower Adjustable Phonograph Unit enables you to
transform your phonograph into a loud speaker. Fits all

T standard makes of phonographs. Easily applied. Being
lﬁiz Joweg' adjustable, this Tower attachment meets the latest broad-

£Oudspeakers cast requirements.

eQul ed Whether this Tower Phonograph attachment, latest type
ps p of Speaker, or Headset, you'll find a Tower quality
product—tested by use—to fit your taste and pocketbook.

Wherever there are ears that hear, there’s a

wi
ad]yStable Tower product for your pleasure and enjoyment.
units On Sale at All Good Dealers

TOWER IMFG. CORPORATION ~
98 BROOKLINE AVE. BOSTON MASS.

Scientific

eoker Head-set

Put Your Phonograph toWork!
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Complete details on the con-
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Description of a 30-micro-
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A Foe to
Old Man
Staticd

HIS demon tormentor with
his rattles and hammers—

This tiresome soloist with his mo-
notonous concerts—

This outlaw of the ether,

—will be a stranger in your home
when you use the “Electrad”
Lamp Socket Antenna.

Just plug-in on any electric light
line, no need of outdoor or indoor
aerials, Reduces “canary bird”
re-radiations from nearby oscil-
lating sets. A distance getter.
The complete, efficient and eco-
nomical aerial.
Price 75¢

At Most Good Dealers together with other handy
“Electrad” Guaranteed Radio Essentials—Variohms,
Audiohms, Lead-Ins and Lightning Arresters. If your
dealer can’t supply. write us.

ELECTRAD, inc.

428 Broadway New York City

‘* ELECTRAD "’
CERTIFIED
GRID LEAKS—
Price 50c— Made
of high resistance
material — unaf-
fected by climate.
Quiet, smooth and
continuous opera-
tion. ¥4 to 10
megohms.

“ELECTRAD” 3-8STEP
RESISTANCE COUP.
LED AMPLIFIER KIT
No. 1-C—A Big §6.75
value. Contains the neces-
sary  Resistor  Couplers,
Certified. Mica Condensers,
Condenser Mounting, Cer-
tified Grid Leaks, and Re-

7% sistors.  Nothing else need-
5~ ed except sockets, rheostat

and busbar.

“The Six Point

Pressure Condenser

HE “Electrad” Cer-

tified Fixed Mica
Condenser is a revela-
tion in accuracy and de-
sign. Ingenious, rigid
binding and firm rivet-
ing fastens parts se-
curely at Six different
points insuring positive
electrical contact. Im-
pervious to tempera-
ture and climatic vari-
ations. Exerts even
pressure upon the larg-
est possible surface—
can’t work loose. Bind-
ing strap and soldering
lug in one piece. Value
guaranteed to remain
within 10% of calibra-
tion. Standard qualities,
3 types. Licensed under

. Pat. No. 1,181,623, May

2, 1916, and applica-
tions pending. Price 30c
to 75c in sealed dust
and moisture proof
packages.

Also Type G. S.—with
grid leak brackets and
specially designed arms
for direct connection
with socket.
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Proof that Radio Pays
See What These N. R. 1. Men Are Doing

Buys New Car With Earnings

Anyone, regardless of age
or sex, should have no trouble
in mastering Radio from the
N. R. I course. I am at pres-
ent employed as Serviee Man-
ager for the Geo. F. Dent
Radio Service Co. and I am
sill taking the course.

I have had great success
selling, building. repairing
and installing all kinds of
leio.\-, At present T am get-

ting a salary and commission
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, Michigan.
Makes $25 a Week MORE
in Radio

I am making about $25 a
week more than before taking
your course. As you can see A
by our letterhead, Mr. Burt- -
lett (one of your graduates)
and I are in business for our- S 24 &
selves.  We build 6-tube radio @
frequency sets and have a ready warket for
them.  This was only made nossible through
your course. Your instruction and service
is a rgreat help. It is impossible for me to
estimate its value in dollars and eents. 1
think Radio offers better opportunities than
any other field. Allen N, Birteil,
Knox, Pa.

Makes $50 to $80
a Week More
Your course leads so much

further ahead than practieat

clectricity that there is noth-

ing left 1o say. Since I took

your course I have earned

from $30 to $80 a week more.
I'reston Fowler,

Gordon, Ncbraska.

Increase Pay 160 Per Cent

I was just receiving 8$3.00

per 8 hours when 1 curolled

with N. R T. and now I am

receiving $1.00 an hour (140

per cent increase). That is |

where N. R. T. put me. The
course has been worth @
year to me and in

year it will be worth b 3

year. While taking th cmxrse//@

I @id assembling, repairing &

and installing and made about $900 This

made my course pay for 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’g fastest growing in-
dustry—get into R%-NO\V. Coupon
brings you full info tion.

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 Radio 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 Quickiy at Home by
Tested Methed

You can become a Radio Expert quickly,
and easily, in your spare time at home, with
the help of the National Radio Institute—
America’s first and largest home study Radio
school. This famous, tested course makes
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 vour town or
wherever you wish to locate. You get the
benefit of our years of experiencc and you
learn Radio RIGHT when you learn our way.

This s the Course That Pays
for Ftself

We mean every word of it! We have de-
veloped the famous method that malkes it un-
necessary for vour 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.

more—much more! Get the de- 3
tails of these amazing methods. A\ A

Don’t Worry About Age
or Education

It makes no difference what yvour age
is or what vour 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. I course gives you training necessary
to Success.

-
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Easy to Become a RADIC EXPERT at
Home in Spare Time
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Up-To-Date Receiving Sets
Given with Course

You learn by doing—through the N. R. I. Course.
All materials and equipment necessary are fur-
nished you along with your course. You are sent
receiving scts to build and install—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 men 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 you want.

The coupon below will bring you the
most amazing book 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 a Special Lim-
ited Offer for those who act quickly.
Mail the coupon or write a letter NOW.

NATIONAL RADIO INSTITUTE
Dept. 13 LB, Washington, D. C.
Get this
FREE BOOK

&=

]

o

NATIONAL RADIO INSTITUTE, Dept, I3L.B.,
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 Ewmployment
Service helps me to secure a big pay job.

Name. .vioiveiiaawa VRO ARV T « TSNS S Age..
S 5. S — roreme 1 peme R T P
=
B City....ooo.nn e R YT ..o State.........
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RADIO NEWS READERS’ BUREAU

w

Time and Postage Saver

N every issue of RADIO NEWS If the advertiser requires any money or
I you undoubtedly see numerous stamps to be sent to pay the mailing
articles advertised about which you charges on his catalogue or descriptive
would like to have further information. literature, please be sure to enclose the
To sit down and write an individual correct amount with the coupon.

letter to each of these respective con-
cerns, regarding the article on which
you desire information, would be quite

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

a task. . . .

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

ing your time and money. . -
gy y If there is any Manufacturer not ad-

Just write the names of the products vertising in this month’s issue of
about which you want information, and RADIO NEWS, from whom you
to avoid error the addresses of the man- would like to receive literature, write

ufacturers, on the coupon below and his name, address and the product in
mail it to us. the special section of the coupon below.
TEAR ALONG THIS LINE

READERS’ SERVICE BUREAU, RN-9-25
Experimenter Publishing Co., Inc., 53 Park Place, New York, N.Y.

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

advertised in the woooeoreeeeeeeee. issue of RADIO NEWS.
= DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS It Catalogae
NAME ADDRESS | List here specific article on | 9f Somplete
(Street — City — State) | which you wish literature. ed, check in
| this column

....................................................................................................................... I N
U; this space if you desire information from a manufacturer whose advertisement does not appear in this month’s issue.
NAME i (Streei\EDCIi{tfiS State) |

"""""""" - |
........................................................................... |
N Y Dealer’s Name .oooooeeeeeeeeeceeececereeceeenenees
Y OUT AAATESS oo eeeee et e eeeeeme et e eesemmae e oo e e ananannns His address .ooeeoooooeeeieerecereeecae e ecee e eneeas

[l vouare dealer  Ciey e State.........ccooooem- (O State ..o
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Get a Big *‘ Circuitgram
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 i 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 conncctions be~
tween the symbols rep-
resenting the different
parts of the Radio set.
With this book you
cainl recelve any
hook-up being
broadcast [rom
different radio
stations throughs
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.

[ 5;‘:‘)
54 s 64

Price

25c

Ouw “CIRCUIT-
GRAM” books are
sold bv All Radio and
Newsdealers., If vour
dealer cannot  supply
vou, send us 25¢ and
we will mail you a
boolk postpaid.
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Powel Crosley, Jr., is the world’s largest
producer of radio receiving sets. Following
are instances of Crosley pioneering in the
advancement of radio enjoyment for all:
FIRST super-power broadcasting station re-
motely controlled—WLW Cincinnati.
FIRST to develop an instrument reproduc-
ing in full tonal volume the entire range of
music and the human voice—the Musicone.

FIRST to provide radio parts at prices that
enabled millions to build their own sets.
FIRST to conceive and patent the inexpen-
sive book type condenser.

FIRST to market a complete crystal set be-
low, $25.

FIRST to develop a low priced single tube
receiving  set,

Radio News jor September, 1925

TFIRST to sell sets using tuned radio fre-
quency amplification. °
FIRST to combine successfully tuned radio
frequency amplification with regeneration
and the reflex principle, making three tubes
give the results of five or six.

Now Crosley offers thz latest and greatest
achievements of all in the new models an-
nounced herewith!

a
&

Radio, with all its romance, knows no
more magic name than Crosley.

From the time that Powel Crosley, Jr.,
first enabled millions to build their own
sets by offering parts at a fraction of
existing prices—down to the present
day, radio’s progress and Crosley
achievements have gone hand in hand.
Now Crosley announces not only vital
improvements in radio performance—
but in the Crosley “PUP” offers this
finer performance at the lowest price

in radio history.

This compact, efficient, receiver is an
improvement of the famous Crosley
one tube set, with which Leonard
Weeks, of Minot, N. D., heard the

A Genuine Armstrong Regenerative
double circuitf recesver

MacMillan Polar expedition while the
rest of America listened in vain.

The employment of the double circuit
not only reduces radiation to a mini-
mum, but radically improves selectiv-
ity. It can be tuned through local sta-
Under average
head

tions more readily.
conditions, its
phones, is 1500 miles or more.

radius, with

You can use the “PUP” to check the
performance of your larger set; to en-
tertain that youngster whose curious
fingers cannot resist the lure of dials
and switches; to install in the maid’s
room, or even your office—for the air
is full each day. You can take it on
canoe trips, picnics, outings, and on

ADD 109, TO ALL PRICES WEST OF ROCKY MOUNTAINS

Crosley

manifactires
licensed under Armstrong ! )
and priced from $9.75 to $60 without accessories.

7'ecc;iv{1zg sets  which are
U. S. patent No. 1,113,149

The Crosley “Pup” is offered as

a real selective, long distance re-
ceiving set. It requires one dry cell,
one “B” battery block, one WD12
tube, a pair of head phones and an-
tenna. Other similar one-tube Cros-
ley receivers bring in stations from
coast to coast, with frequent reports

of trans-Atlantic reception in the

5

United States.

WITHOUT
ACCESSORIES

your business journeys—for it's only
half the size of a shoe box.

Engineered and built to the strictest
standards of Crosley quality, this gen-
uine long distance set can be offered at
the phenomenal price of $9.75 only be-
cause of its simplicity and Crosley’s
tremendous manufacturing facilities.

It is not offered as superior to the
higher priced sets. There is a differ-
ence in volume of sound—but 7o dif-
ference in receptivity, selectivity, tonal
qualities—or the enjoyment it offers.

Make a point of seeing this newest
achievement of Powel Crosley, Jr., at
the nearest Crosley dealer’s store.

[T U

THE CROSLEY RADIO CORPORATION

CINCINNATI
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new developments of Powel Gosley Jr

3 Tubes Do the Work of 6 in These New
SUPER-TRIRDYNS!

You have not heard the perfection of radio reception until you have
listened to these two new Super-Trirdyns. In them the need for more
than three tubes is eliminated by the famous Trirdyn hook-up—which
combines tuned radio frequency, Armstrong regeneration and reflex ampli-
fication. There is no radiation. Distant stations come in clear and
sharp on the loud speaker and can be accurately logged. Offered in solid
mahogany cabinets of exquisite beauty and design, these new models are
the aristocrats of radio reception at democratic prices.

De Luxe Combination

At the extreme right sketched in outline is the new Super-Trirdyn Special
DeLuxe Combination designed by Crosley and built by Crosley cabinet
workers. It consists of a handsome solid mahogany table, the Super-
Trirdyn Special (batteries self contained) and the Musicone DeLuxe.

Sold separately if desired. Table $25. Musicone $27.50. Combination
$112.50.
Other CROSLEY RADIOS for Every Pocketbook

Much greater range with head phones.
Model 31 price without accessories $18.50.
Model 51 portable, price without acces-
sories $23.50

One Tube Sets—the tremendous popular-
ity of Crosley Models 50 and 50 Portable
s proof of the efficiency of the Crosley

SUPER
TRIRDYN
REGULAR

T

s

1

B

el

Armstrong regenerative hook-up. One
tube does the work of three, making pos-
sible the enjoyment of real long distance
teception with dry batteries. Model 50,
price without accessories, $14.50. Mode:
50 P, price without accessories $16.00.

Two-Tube Sets—more than 150,000 Cros-
ley 51's have been made and 'SOLD in
less than two years—a tribute to the effi-
ciency of Armstrong regenerative recep-
tion combined with one stage of audio
amplification. Local and nearby stations
on loud speaker always and distance up
to 1500 miles under average conditions.

Three Tube Sets—these embody Arm-
strong regenerative circuit and two stages
of audio frequency amplification. Distant
stations come in on the Musicone with
exceptional clearness and volume. Model
52, price without accessories, $27.50.
Model 52, portable, price without acces-
sories, $32.50,

Crosley Amplifiers add amplification to
the Models 50 and 51. Model 514, single
stage, matches the 51 in appearance.
Price $14. 1Alodel 50 A, two stages, is a
companion to the 50, price $18.

RADICAL IMPROVEMENTS IN
PERFORMANCE—~BEAUTY—~VALUE!

Of interest to the millions who know Radiation is thus reduced to a minimum.
Crosley’s past achievements in the direc- Both cabinets are attractive in design,
tion of better and less expensive radio with sloping panels, handsomely propor-
are two new cabinet receivers—the 51 tioned, and mahogany finished. Both are
Special De Luxe and 52 Special De Luxe. genuine Armstrong regencrative circuits,
These low priced models represent radical the 51 with one stage of audio frequency
improvements in selectivity, performance, amplification ; the 52 with two. Both are
appearance and wvalue. More selective true long tange receivers—easy to tune,
control and improved receptivity have easy to enjoy, and easy to pay for.
been achieved by the use of the new worm
type tickler, the new Crosley vernier plate
condenser and the double circuit.

New 2 Tube 51
Special DeLuxe

Beautifully fin-
tshed mahogany
cabinet — sloping
panel, new style
controls — en-
graved metal dials
—cabinet will hold
necessary dry cell
batteries.

Special DeLuxe

New 3 Tube 52

Exquisitely finished mahog-
any cabinet of latest design. @
Popular sloping panel,
style controls and art metal
dials. Cabinet holds all necs
essary dry cell batteries.

new &

e MUSICONES

Rapidly Replacing Other Types of Loud Speakers

It is C\pncted that no less than 500,000 present
day “loud speakers” will be replaced by the
Musicone in this, its first year. The Musicone
reproduces the full tonal range of the human voice
and music without distortion, over tones, resonance
or _clmttering. Tt requires no adjustments nor
?ddxtlonal batteries. The patented actuating unit
is the secret of its faithful reproduction of all
tones. Not the mere cone. Beware of imitation
cone speakers Listen to the Musicone once—

and you will never be satisfied
with the best loud speaker yousi fso

have ever heard. Covered by basic
patents.  Price .iviwsiaiviiiveies

The Musicone DeLuxe

The Musicone has been artistically combined with
a clock case of beautiful mahogany with a grilled
screen. The effect is charming and offers a real
finishing touch to the Super fmd}n or any other
set. Price of Musicone Deluxe..,.,,.,..$27.50

See the Crosley line at your dealers
or write for full descriptive catalog.

THE CROSLEY RADIO CORPORATION

CINCINNATI
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The Last Word In Transformers
The PACENT SUPER-AUDIOFORMER

) Change vour squeals to harmony. Make your radio set a musical
nstrument.

We announce the “giant brother” of our No. 26 audioformer—the
Pacent No. 27 Super-Audioformer. A man-size transformer for a
man-size job. It is the result of our several vears of experience and
engineering research. .

By using just the right quantity of a specially manufactured iron; by mini-
mizing air gaps; by making the secondary winding in two sections and giv-
ing proper attention to the spacing between coils and laminations, we have
prodpced _the ideal transformer. The ratio of 3 to 1 has heen selected as proper
—being high enough for energy amplification of 300 to 1 per audio step (using
201-A tube or equivalent) and yet low cnough so that higher frequencies are
not distorted.

In_ performance the Pacent Super-Audioformer stands alone. its uniform
amplification down to 100 cycles and up to 8000 cycles makes it a true am-
plifying unit for musical values without distortion.

yvou are Jooking for mechanical and electrical faithfulness, yvou must
select the SUPER-AUDIOFORMER. Tt is a particular product for particular
people.

For power amplification, too, the SUPER-AUDIOFORMER is without a
peer, for it has been especially designed with power amplification requirements
in mind, with ;nsulation to stand plate potentials up to 500 volts.

Characteristic Pacent solidity, ruggedness of construction, and neatness of
appearance.

Supplied in all standard types.

MANUFACTURERS OF BETTER SETS—
We have the right transformer for you.

Manufacturers, Jobbers and Dealers
WIRE OR WRITE FOR PARTICULARS

Super-Audioformer
Advanced Features

1. Amplifies uniformly from
100 to 8000 cycles.

2, Can be used in any stage
without distortion.

3. Proper ratio—3 to 1.

4, Right quantity of a spe-
cially manufactured iron
used.

Air gaps minimized.

[

High primary impedance.

Low secondary capacity.

~x

8. Especially designed for
power amplification.

9, Will stand plate poten-
tials up to S00 volts.

10. Eliminates audible vibra-
tion or “‘singing.”

11. Rugged construction min-
imizes breakage.

12. Neat and attractive in
appearance.

Do you know about the PACENT TRUE STRAIGHT LINE FREQUENCY
CONDENSER ?

PACENT ELECTRIC CO,, Inc., 91 Seventh Ave., New York City

OFFICES: CHICAGO—MINNEAPOLIS—BUFFALO—BOSTON—PHILA.—WASH., D. C.——SAN FRANCISCO—ST. LOUIS—FITTSBURGH

WwWwWw.americanradiohistorv.com
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THESE TYPE TUBES WILL FIT
THIS SOCKET

UX 112

UV 200 UX 200

uv 201 UX 120 UX 210
UV 201-A UX 199 UX 216-B
WD 12 UX 201-A

UV 199 (with Pacent No. 20 Adapter)
C 199 (with Pacent No. 20 Adapter)

L Also new types to come.

The Last Word In Sockets

The PACENT UNIVERSAL SOCKET

No need to worry about the change in radio tube bases. Realizing that the
proposed changes decided upon by tube manufacturers would necessitate radical
changes in the present typc of tube sockets and perhaps the eventual “junking” of
most of the sockets on the market—we immediately set to work on the problem.

Pacent progressiveness and foxethought have resulted in the developmun of
this UNIVERSAL SOCKET to give you an interchangeable tube holder. It will
take the new X type tubes as well as the old standard UV and C tvpes. (Except-
ing old 199 types which require Pacent No. 20 Adapter).

Standardize vour set. Make it accommodate present type tubes, and be pre-
pared for new ones to come by using the Pacent UNIVERSAL SOCKFT

The same careful forethought and progressiveness has resulted in the selection
of the material used. After much experimenting and research, Isolantite—the per-
fect insulating material. with its mechanical strength of metal—was selected, and
an arrangement made with the Isolantite Compdny of Ameriea to make this an ex-
clusively Pacent feature. The socket being, with the exception of its metal pares,
entirely of Isolantite, neﬂ‘lxgble dielectric losses and negligible capacity effect be-
tween plate and grid naturally follow.

The oune piece solderi ing hig and contact construction supplles a direct and un-
broken electrical connection between the tubes and the wiring. The contact mem-
bers are of spring temper phosphor bronze, with the L\clusl\e Pacent self cleaning,
side wiping contact for each tube mong which requires no attention. The solder-
ing lug ends are perforated for easy soldering, and binding posts are provided with
convenient slotted hex nuts.

Perfected in cvery electrical and mechanical detail by real engineers. the
PACENT UNIVERSAL SOCKET takes its place with the-famous family of
PACENT RADIO ESSENTTALS.

Supplied in popular mounting type and also for mounting on sub-panels.

MANUFACTURERS OF BETTER SETS—
We have the right socket for vou.
Manufacturers, Jobbers and Dealers
WIRE OR WRITE FOR PARTICULARS

Socket Advanced
Features

1. Universal and inter:
changcable.

2. Isolantite base.

3. Negligible dielectric
losses.

4. Negligible capacity effect
between plate and grid.

5. Contact members of
spring temper phosphor
bronze.

6. One piece direct electri-

i cal connection between

i tubes and wiring.

7. Perforated lugs for easy
soldering.

8. Pacent self cleaning, side
wiping contacts require
no attention.

9. Binding posts with con-
venient slotted hex nuts.

10. No high resistance joints.

11, Compact-— for space
cconomy.

Neat in design and ap-

pearance.

Do you know about the PACENT MICROVERN ?

PACENT ELECTRIC CO, lnc., 91 Seventh Ave., New York City

OFFICES: JACKSONVILLE—DETROIT—CANADIAN LICENSEE—WHITE RADIO LTD., HAMILTON, ONTARIO.

DONT IMPROVIS

E — PACENTIZE |/
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LOGODYNE "'Big Five.”
Five tubes, self-balanced tuned
radio fregquency; sloping panel,
gold engraved; beautiful massive
Adam brown mahogany cabinet;
stations already logged. 0

LOGODYNE " Standard Fuwe.”

Five tubes, tuned radio frequency;
lithographed panel and sub-

. panel; brown mahogany cabinet;
stations logged. $70

LOGODYNE “Standard Five"
Console Model.

Five tubes, tuned radio frequency;

beautijul brown mahogany furni-

ture design; built-in loud sbeaker

and compartment for batteries

and charger. 1

The Emblem of

A New Standard

KODEL RADIO has set a new standard in

radio manufacture.

To own a KODEL RADIO this year is to
have the best that radio offers—or will offer

in years to come. KODEL RADIO this year

represents the highest development in radio
engineering—the most beautiful in cabinet art
—the most simplified of circuits consistent
with utmost efficiency — KODEL RADIO
offers the widest selection and choice of re-
ceivers and accessories ever designed by any
single manufacturer.

In buying KODEL RADIO one buys with
utmost confidence. For each model, regard-

Write for new edition of
our instructive booklet on
m radio operation "The
Secret of Distance and

Volume in Radio.

LOGODYNE ~Big Five” Console
Model.

Five tubes, self-balanced tuned radio
frequency: a masterpiece in furniture
design, Adam brown mahogany,
butlt-in loud sbeaker and battery and
charger compartment, desk-like front
panel can be closea wher not in use.

$275

www.americanradiohistorv.com
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Worth in Radio
Of Radio Value

less of price is unqualifiedly guaranteed to rep- gt &

resent the utmost in quality, in performance, in Yt o

artistry, and workmanship — conscientiously KODEL " Cold Star.™
Three tubes: Kodel new cir-

made and expertly tested. cuit: lou-loss platc conden-

sers; brown mahogany cab-
inet; radie’s greatest set value.
$30

The choice of a radio receiver or accessory, SO
long as it bears the name KODEL RADIO, is
largely a matter of personal opinion and price—
all measure up to the same high standards set
for KODEL RADIO this vear—the best that KODEL “Gold Star.”

Two tubes: single dial %

radiO Offers . tuning: plate condensers;

mahogany cabinet.  $20

Tue KopeEL RADIO CORPORATION
501 East Pearl Street Cincinnati, Ohio

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

KODEL “Crys-
tal Set.”
Sensitive, selec-
t tive, black leath-
- ., eretic cabinet. $6

KODEL Micrephone Loud R
Shpeaker the sensation of the %
season; exact replica of
broadcasting microphones; :
has unique snail-shell horn KODEL
construction — amazingly ¥
clear and loud.

A

**Gold Star.”

One tube; single dial tun-

ing; mahogany cabinet.
. $1

LOGODYNE .
UNITROLA.

Frve tubes; tuned radio
Jrequency; fits any stand- Combines volume and
ard upright or console & tone of horn type speak- |
phonpgraph; all opera- ers with dignity of cab-
ting parts enclosed; easy inet type: artistic grill
to install. . $87.50 5 over golden cloth screen;
beautiful, practical. $25

Amplifier.

" LOGODYNE Panel-
Assembled Kits.
Front and sub-panels,
beautifully engraved, al-
ready assembled:  fur-
nished with mounting
brackets, wiring, solder

i KODEL Cabinet Type
atc., BIG FIVE Model ‘
$65

Amplifier.
B Solid mahogany cabinet
B beawiful old gothic latlice
! work over golden screen;

STANDARD FIVE
$50 #4 built-in tone chamber,
$27.50

/,///:_:»— —
B 19¢C
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{Z/ou may escape ==

the collection ~
but not the need o

THE satisfaction you receive from your radio depends
not on what it does once in a while—but night after
night and month after month. Whether you grin or cuss
depends on the service behind your radio.

Ozarka radio instruments are
only sold by trained factory rep-
resentatives, men who not only
specialize in radio but sell and
service Ozarkas only. 3,100
of these men, trained directly
under Ozarka engineers consti-
tute a service force, unequalled
elsewhere in radio today.

When you buy a radio you’ll
compare appearance, tone, vol-
ume and selectivity by having
various instruments set up in
your own home but—that isn’t
enough — compare the service
behind each one,

Any Ozarka factory represent-
ative will set up an Ozarka in
your home —he will not even
operate it himself, but depend
for his sale on what you yout-
self do. If you, by your own
operating, do not bring in the
distance, the volume and tone,
you expect a radio to give, then

Chicago, Illinois

e Streets

do not buy the Ozarka. If you
do buy it, you can rest assured,
no matter what happens,a com-
petent service man is at your
call at all times. No Ozarka
representative can sell Ozarka

Instruments without giving
Ozarka service. You are entitled to
such service—demand it!

The Ozarka Representative

knows every part, every wire
of the Ozarka. In fact he com-
pletely assembles his own
instruments. His training on
installations, aerials, ground

connections, operation and
service comes directly under our own
engineers who designed and perfected
the Ozarka circuit.

That is why our book,“Ozarka
Instruments No. 100,” describ-

ing all models of Ozarka should
be of particular interest to you. This
book and the name of the QOzarka rep-
resentative near you, will be sent

immediately at your request. Please

give the name of your county.

Gentlemen: Without obligation send book “‘Ozarka Instru-
ments No, 100" and name of Ozarka representative,

Name mise iy A 8 e e it i T
Addressi s in e T
OB i i e M im0 State- ...
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/" OZARKASERVICE

We Have Openings for a Few
More Ozarka Factory
Representatives

OZARKA Incorporated, is now entering its 4th
year. From a beginning with one engineer,
one stenographer, one salesman — our present
president, the Ozarka organization has grown to
over 3100 people. There must be some good
reason for this growth.

Ozarka instruments have made good — they
have more than met competition. Ozarka repre-
sentatives have made good not only because
Ozarka instruments were right, but because they
have been willing to learn what Ozarka engi-
neers were willing and capable to teach them—
Ozarka unusual salesmanshipand Ozarkaservice.

There are still openings for the right men in this organi-
zation—men who believein the future of radio—men who
are tired of working for some one else—men who want a
business of their own. Prove yourself by sales and will-
ingness to learn and exclusive territory will be given you.
The man we want has lived in his community for some
time. He hastherespect of his fellow men because he has
never “‘put anything over’ just to make money. He may
not have much money, but he is not broke and is, at
least, able to purchase one demonstrating instrument.

Check Coupon for FREE Selling Book

Radio offers a wonderful opportunity to men who are will-
ing to start at the bottom and build. You need not know
salemanship, but will you learn what we will gladly
teach you? You may not know radio,
but we can and will teach you if you
will do your part. With such knowl-
edge and willingnesstowork, it doesn’t
seem possible that you cannot make
good. Sign the coupon below, don’t
fail to give the name of your county.
Better still write a letter, tell usabout
yourself and attach the coupon, If
interested in our salesman’s plan ask
for “Ozarka Plan No. 100.”

(NcarpornTED

122 Austin and La Salle Streets
Chicago, IHlinois

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

Name
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wHAT THE BROADCAST LISTENER SHOULD KNOW

By HUGO GERNSBACK

HE {ollowing is addressed to those who alrcady own sets

and who are always looking for additional radio information.

As the number of stations continues to increase rapidly,

and as most of the stations are working on wave-lengths

below 300 meters, many sets today do not tune down far enough.

As a matter of fact, very many sets have distinet difficulty in tuning

below 250 meters. There are plenty of excellent programs coming

from the short-wave stations that many people would like to get
and cannot get with the present sets. :

Many letters come in to the writer asking for a remedy for this
condition. Some relicf may be obtained by connecting a variable
condenser of about 23 plates in series with the aerial of your set.
This sometimes helps, particularly if your aerial is long. A much
better plan would be to shorten your acrial, if this can be done
easily. An acrial of which the total length is not more than 50 or
60 feet will be found very much better for shorter waves.

Another remedy is to use one or more of the new straight-line
frequency condensers. These condensers are to replace the ones now
in your set. Much easicr tuning will result, as the stations are not
so badly crowded at the lower end of the dial. Replacing your present
condensers with this new type will not be very expensive and will
result in better service from your present set.

Very often it is found that signals coming from certain stations,
even from the local stations, will fade rather badly. It may be
said that bad fading from a local station is rarely the fault of the
station, but rather the fault of your aerial.  This is particularly
the case when listening in to the low-wave stations. It can usually be
traced to swinging ol your aerial in the wind. This changes the
capacity of the aerial and causes fading. The remedy is to tighten
the acrial, taking up all the slack. This should be done once every
threc months, anyway. A good stunt is to put stiff brass or steel
springs between the insulators and the wall or other support.
This spring will keep an even tension on the aerial and allow
for its expansion and contraction. In the wintertime the average
aerial is taut, while in the summer it sags badly. This is due
to differences of temperature. For the long waves, the swinging
of aerials does not give much trouble, but the shorter we go on the
wave band, the worse this effect becomes.

Many people are puzzled as to why stations come in on different
dial settings during different times of the month. The radio fans
should know that the tuning of regenerative reccivers is affected
by several factors. First, the voltage of the “A” hattery and the
voltage of the “B” battery If your “A” and “B” batterics get
weaker, the dial readings change. As soon as the “A” battery is
charged and a new “B"” battery replaces the old worn ones, you
will find that the dial scttings are exactly the same as they were
originally, when the batteries were new. The intelligent observer
will always know by the change of the dial settings that the
batteries neced attention.

Another factor that changes the dial scttings is the condition
of the tubes. You will notice that, in practically all existing sets,
when the tubes are changed, the dial settings vary as well. There-
fore, dial readings should be recorded only after the set is working
correctly and finally adjusted. The tubes should not he changed
around after thev have once been put in place, unless yvou wish to
change vour ial readings every time you do so. And this is apt to
become a nuisance, particularly for DX (distant) stations.

As evervone knows. DX is not easy to get, at best, and switching
tubes around sometimes makes it a very difficult task to bring hack
such stations, because, with the tubes changed, they are on different
dial settings.

Should you at any time either lengthen or shorten vour aerial, or
chanee vour ground wire. vou will immediately notice that the dial
readings are changed. For that reason, the aerial and lead wires,
as well as ground wires, of your set should not be changed any more
than necessary. hecause it means a lot of arduous work to relog
stations afterwards.

Mr. Hugo Gernsback speaks every Monday at 8 P. M. (E.S.T)

When considerable inter{erence exists between stations the wave-
lengths of which are close together, particularly in the lower part
of the wave band, and the tuning is not very sharp, the following
trick may sometimes be resorted to: Simply disconnect the ground
wire and operate the set with the acrial wire alone. You will prob-
ably find that the intensity of the signals is cut down somewhat, but
that as a whole you will be able to receive the wanted station clearly,
because the interference can be much more easily tuned out.

If this does not give sufficient relief, it will next be in order to
try one of the attachments that arc on the market, which can be
screwed into any 110-volt lighting circuit. This does away entirely
with acrial and ground and in many cases gives excellent results. It
means that the lighting mains become your aerial and ground. A
rumber of combinations can be made, some of which may prove sur-
prisingly good. The one trouble with this arrangement is that it
does not work in all localities. It is apt to work better in isolated
dwellings than in large apartment houses.

As a general rule, the outdoor aerial is the best for reception, par-
ticularly if vou want to get the distant stations. If, however, you are
satisfied with the locals, and vou have a fairly good set, from three
tubes upwards, there is really no sense in having an outdoor aerial.
An indoor aerial, which is nothing but an insulated wire running
around the moulding of the room, will do just as well and, as a
matter of fact. it will be better, particularly if there is much inter-
ference from other stations. The indoor aerial is also much more
desirable when there is undue interference from other nearby stations.
This is particularly so in the big cities where there are.many broad-
cast stations and where an outdoor aerial is apt to give too much
interference.

Then we should not forget to mention the good old-fashioned bed-
spring aerial, which is not half as poor as many people think. The
metallic part of the bed-spring is attached to the aerial binding post,
while the usual ground is used. Some surprising results have been
obtained by the writer with such an arrangement, even to bringing
in some distant stations.

Then we have a sort of condenser aerial, which is really an excel-
lent one for many purposes, and some surprising results have been
obtained by means of it. The writer uses the following arrangement
with very good results: He secured a pound of tin foil and tacked
this in Jong strips on one of the house doors, covering the two sides
of the door. From each side of the door, connected to the tin foil, a
wire was run to the ground and aerial binding posts of the set respec-
tively. Stations came in very nicely. By setting the door at various
angles some stations would come in while others would fade out
Tn other words, such an aerial has directional qualities and can be
successfully used to cut out interfering stations. The writer had
very good results with such an arrangement, although he is located
in a steel building. No doubt better results could be obtained with
such an arrangement in a stone or wooden building. It will be
noticed when using such an “aerial” that static is not so much in
evidence as when using other kinds of aerials.

Perhaps vou did not know it, but your wire net window screens,
particularly in the summer, can act as a fair substitute for vour
aerial. If vou have two windows in your room you can connect them
by means of the usual connecting clips used so much in radio, and
use the two screens as onc aerial. The writer did this and obtained
good results for a malkeshift aerial. This may be remembered when
away on vour vacation with a portable set, when no other aerial may
be available. ]

\When you are using a super-heterodyne set, it is a good trick to
eround the filament circuit: that is, the connections that go to the
filament of vour tube. This means that the storage battery leads
either the positive or the negative pole, should be conne:cted
to the nearest ground available, such as cold water pipe ot radiator
pipe. Much better selectivity is obtained. The volume will increase
somewhat and distant stations will be brought in much more clearly.

L

BRI IR TN ]

from Station WRNY on various radio and scientific subjects.
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ADIO is

now with what is called fading.

very much concerned just
The

term is probably an inaccurate one; it
simply refers to the fluctuations of intensity

of signals received from distant stations.
It is not so likely to trouble you if the sta-
tion is within 50 miles, but from that dis-
tance up to about 200 miles it is a genuine
obstacle to satisfactory signal reception.
The spotlight of radio progress is indeed
revealing fading as its chief enemy. For
many years fading played a minor role, but
it has now assumed the part of heavy vil-
lain and has all the other characters in the
great drama of. radio backed off the boards.
This waxing prominence of fading is a rela-
tive matter. It is not that fading is any
worse than it ever was, but that other ene-
mies to perfection of radio reception have
been yielding to the onslaught-.of scientific
and experimental progress. We have been
finding out what to do about interference of

various kinds, that caused by. other trans- .
radi- .
ating receiving sets and ‘even atrﬁospheric .
disturbances, but we have not yet found how: -

mitting stations, electric power lines,

to prevent or to sub:tantxally “mitigate - the
irregular variations in the intensity of radio
signals known as fading. “Thereis a ray. of
hope We are rapidly finding out many

things about fading and-its causes, and such-

knowledcfe is the usual prelmunary to ﬁnd—
ing a remedv o -

BROADCAST CROWDING

It is interesting that radio broadcasting
has been established just in the border-line
territory between the low frequencies (or
long waves), which show little fading, and
the high frequencies (or short waves),
which fade badly.. Very probably you have
noticed that the shorter wave broadcast sta-
tions generally fade more than . those on
greater wave-lengths. This is important
when you consider the problem, a perennial
and serious one for the Government, of
finding frequencies to assign new broadcast
stations, finding places to put the increasing
tribe of would-be. broadcasters. They can-
not go to lower frequencies, because below
the broadcast range the ether channels are
few and they are not available; they are
pretty well taken by ship and other radio

. to the listener.
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.77 Concerning the Nature of Fading

By J. B. DELLINGER
Chief of the Radio Division of the Bureau of Standards

AR HIT R I TRl

. The radio recep-
tion equipment at
the Bureau of
Standards for
studying the ef-
fects of fading.

AT T LT

telegraphic use. Broadcasting might go to
higher frequencies, on the other hand, as
the number of ether channels there is un-
limited, if it were not for the unreliability
introduced into radio reception by fading.
T'or the immediate future, therefore, broad-
casting is in a straight-jacket in the band
of frequencies which now confine it. It is
difficult to see how more broadcast sta-
tions can be crowded into this limited band
without destroying one another. Perhaps
the solution to that problem is general ac-
ceptance of the view of those who maintain
that there are too many stations already
and that the multiplication of stations is
economically unstable. I have strayed from
my main subject, only to point out that a
happy and complete solution of some of our
most practical radio broadcast problems will
be attained when we conquer the fading
which troubles the upper broadcast and still
higher frequencies.

I said that the causes of fading are be-
coming known, and a most fascinating thing

it is to study what happens to a radio wave

in -traveling .from::the transmitting station
What happens dépends on
the: frequency, or wave-length.
frequency waves there is 11ttle or no fading.
Radio was not formerly troubled with fad-
ing, simply . because radio work was done
on waves of lower frequency ‘than ~those
which are now used for broadcasting. The

amateurs were the only exception to this.”
“ They - operated ‘on frequencies abdve 1,500

kilocycles (or wave-lengths = below 200
meters), and it became increasmgly recog-
nized among them that their received sig-
nals were subject to peculiar and inexplic-
able fluctuations. The mystery was why
their signals should vary in this unaccount-
able manner while other radio signals did
not.

TESTS ON FADING

In order to determine the facts about
these fluctuations the Bureau of Standards
organized a systematic series of tests, ex-
tending over a year, by a large group of
amateurs. It was demonstrated that on
these frequencies fading occurs at night and
not in the daytime, that the average received
signal strength is much greater at night,

wWww.americanradiohistorv.com
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that fading is worse the higher the fre-
quency, that weather conditions do not
markedly affect fading, and that the amount
and nature of fading are not characteristic
of either the locality of the transmitting
station or of the receiving station. From
these facts (and others—see publications:
“A Study of Radio Signal Fading,” Bureau
of Standards Scientific Paper No. 476, and
“Radio Signal Fading Phenomena,” Journal
Washington Academy of Sciences, vol. IIL.
p- 245, June 4, 1921) it was possible to de-
rive the following explanation of fading:

In the daytime the radio waves go out
from the transmitting station attached to.
and sliding along, the ground, just as the
electric current comes into our homes sliding
along the wires. The waves do not pene-
trate very far up into the air because of
the presence of a sort of electrical screen
or barrier produced by the action of sunlight
on the atmosphere. At night, however, this
electrical screen disappears and the radio
waves can penetrate into the very rarefied
upper parts of the atmosphere which are
permanently in an electrically conducting
condition. The radio waves then slide along
this upper conducting part of the atmos-
phere in just the same way that they slide
along the earth’s surface in the daytime,
with this difference:

In sliding along the earth’s surface in
the daytime the waves are rapidly absorbed
by the trees, buildings and other obstacles
they meet, while in sliding along the upper
atmospheric conducting surface at night
they are free from this, and go much
greater distances. So the short waves, which
should go farther theoretically, because they
are of higher {frequency, really dc go
farther at mgrht. But this upper atmos-
pheric conducting surface is not smooth; it
is rough and turbulent like a wave-tossed
sea, and these variations give rise to the
fluctuations of received signal intensity
which we call fading.

SOME CURIOUS PHENOMENA

All of this, the investigation and the con-
ception of the explanation I have described.
was in 1920. Since then, broadcasting and
the use of the very short waves have de-
veloped. Knowledge has accumulated, and
it has verified and extended this explana-
tion. We now know that there is a zone,
somewhere between 50 and 150 miles around
a transmitting station, in which fading is
greater, and average signal intensity is less
than at .cither greater or less distances. This
is the main explanation of so-called dead
spots. In this same zone fluctnations of the
direction from-which the waves reach the
receiving station occur. Some of these
direction shifts give a direct demonstration
of the fact that the waves travel in the
upper atmosphere. Some of the most re-
markable changes in signal intensity, fading
and wave direction occur daily during sun-
rise and sunset. As the earth’s da11y rota-
tion makes the surface of separation be-
tween daylight and darkness swing over a
given Iocahty, the radio waves traveling in
the upper atmosphere are actually t1Ited
down and rapid and peculiar fading and
direction changes occur. For certain very
short waves it appears that there is an
electrical conducting surface in the atmos-
phere which facilitates their transmission
over great distances in the daytime, just as
happens to other waves at night.

I don't want to give the impression that

(Com‘mue’d on page 390)
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An [nvalid Experimenter

By THOMAS ). HOWELLS, Jr.

ERE is an intensely inferesting

human  document, swuch as we
rarcly come across. Mr. Howells has
been confined to his bed a munber of
years and it would be thought that i
such a condition it would be impossible
for any one to engage in extensive
radio cxperimenting.

If other unfortunale individuals
happen to read 1his story, it cannot
help but put new life into them.

The romance of radio is a godsend
io all shut-ins.  Mr. Howells sects
an illuminating example io all of his
unfortunate brethren—~—EDITOR.

L

XPERIMENTING with radio is a

mighty interesting way to pass the

time—especially if you have more of

it on your hands than you know
what to do with.

Near the 1st of December, 1921, I joined
the “retired,” or “gentlemen of leisure” class,
you might say. Ior several months 1 wasn't
interested in radio or anything elsc much,
but gradually, as the worst wore off, T be-
came interested in other things again and
needed something to keep my mind busy.

Reading offered the handiest and casiest
means, so 1 read anything and everything 1
could lay my hands on, but this constant
reading proved too

that would pick up the nearest station, which
was seventy miles away.

1 felt certain that a crystal set wouldn’t
do, for crystal sets were classed as ten to
twenty-five mile receivers. (Since then I
have covered distances up to nine hundred
miles on a simple crystal set under favor-
able conditions.) A regenerative detector
was universally conceded to be the most
efficient one-tube set, so, of course, nothing
¢lse would do. Incidentally, the “squeal-
back” circuits will hold their own with any
of them yet.

TFor several weeks I studied radio cata-
logues until I practically memorized them,
before ordering the parts needed for a one-
tube set. I expected to receive the parts
from the various companics in a week or
two and start building the set. Expected
was all, however. Little did T know of
radio companies. In about a month or two
some of them condescended to let me know
that they had received my order and then
proceeded to fill and ship it at their own
sweet leisure. It took more than two months
to get all the parts nccessary. (Service is
much better now from most mail order com-
panies.)

[ dido’t buy any tools at first, just used
those that we happened to have. These con-
sisted mainly of a breast-drill, a pair of
pliers, a screw-driver or (wo and an old
home-made electric soldering iron that had
been resurrected. It was a bulky-looking
specimen, but it worked well for several

them. At first my arms tired easily and my
elbows got sore, but I got used to it after
a while until now 1 can tinker all day and
half the night when I take a notion.

1 abandoned the bed in favor of a cot,
because I can reach the floor readily from
the latter, and this enables me to do much
of my tinkering without assistance, as I
keep much of my “junk” in boxes on the
floor. These are pushed back under the
cot when not in use.

At first T did all the drilling and other
work myself, but the large breast-drill is
awkward for me to handle, so now I have
my brother do most of that work and the
other work that cannot be done in bed, such
as stringing up aerials and building cabi-
nets.

Finally the parts for my first set were
corraled, a lhook-up seclected, the panel
marked and placed on the floor and drilled
by holding the top of the breast-drill with
one hand and cranking it with the other.
Everything went beautifully until I tried to
mount the parts on the panel. I then dis-
covered the mournful fact that mounting-
screw holes have an aggravating habit of
parking themselves just a tritle out of line
This was remedied by reaming the holes.

The set was finally assembled, wired,
tested and ready to work. The soldering
job wasn't a work of art; it takes much
practice to do a neat job of soldering, espe-
clally while lying on the elbows.

The aerial, ground and batteries were con-

much of a stram on
my Cycs. Looking
around {or something
to take its place, [ de-
cided upon radio.
Radio had always
{ascinated me, even be-
fore the present broad-
casting era, when it
was still called “wire-
less,” so it is natural
that I should think of
it first. I had fol-
lowed its deveclopment
by reading radio mag-
azines and had puzzled
out many hook-ups and
diagrams, so when 1
started to tinker with
my first set the usual
hook-ups didn't give
me much trouble.
" Before attempting io
build a set how-
ever, I read over all
the “dope” 1 could
find to see what kind
of a set I should need
to get good results.
That's where I hooked
my first snag. There
appeared to be a start-
ling difference of opin-

ion as to what the
range of a one-tube
set is. The wvarious

radio editors insisted that fifty miles was all
that could be expected, while the set manu-
facturers persistently plastered their adver-
tisements with testimonials of set users who
reported hearing stations one thousand to fif-
teen hundred miles loud and clear. (It was
always loud and clear.) That didn't sound
reasonable at all. It looked suspiciously as if
one or both of them belonged in the Ananias
Club. I was inclined to favor the editors,
for it scemed that they had less cause to be
partial. For that reason I was doubtful
whether or not I could build a onc-tube set

heart glad.

months before it short-circuited and gave
up the ghost, Later these tools were sup-
plemented with a hand-drill, blow-torch with
large soldering iron, files and round-nosed
pliers. ’

I was puzzled as to just how to proceed
with building the set. As I am not allowed
to sit up. the work had to be done lying
down—which complicates matters consider-
ably. However, it's easy when you get the
hang of it. I found that the easiest method
for me was lying on my elbows with a
pillow rammed down beneath and behind
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Mr. Howells is an inspiring example to those who are equally unfortunate.
is unable to move about, he has managed to make emough sets to make any radio fan’s

"y
A

I nected, the phones
',.'-:fg}" e coupled up, the tube
A .

placed in the socket,
and all was ready for
the great moment. I
put on the phones,
turned on the rheostat
and nervously com-
menced turning the
dials slowly. A few
minutes of this and
then a squeal.

“Ah hah! A carrier
wave!” 1T mentally re-
joiced, and began fid-
dling with the controls
to tune it in. Sud-
denly a voice broke
through with start-
ling clearness. 1 was
thrilled through and
through, with the thrill
that comes but once in
a radio bug's lifetime.

At that moment I
would have felt amply
repaid had the set cost
a thousand dollars.

After listening in a
few minutes in awe,
half - expecting the

voice to vanish, I sum-
moned everyone with-
in range of my voice
to come and listen. The
phones were passed
from one to the other
until all had heard it, meanwhile waiting im-
patiently for the ammouncement. Finally it
came: “KDKA, East Pittsburgh, Pennsyl-
vania.” Words cannot describe my elation.
Right then and there radio editors in general
suffered a sudden drop i1 my estimation.
Fifty miles, bunk! Here was KDKA more
than five hundred miles away, the first crack
out of the box.

Then began a grand DX spree. 1 tuned
and tuned and tuned, until one or two A. M.,
when all the stations within range had

(Continued on page 346)
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KDKA Rebroadcast in Germany

On a Single Tube
By S. McCLATCHIE

T his article tells how a greeting in German was
sent from dmerica to German radio fans.

ADIO enthusiasts who build big
multi-tube sets to “pull in the
Coast,” and possibly London or

Madrid some day when the luck
is good, may be surprised to hear that in
Europe one may listen to American broad-
casting 4,000 miles away auny night on a
single tube. In fact, with a one-tube set
the strength of the signals may be brought
up to such a point that the music is clearly
audible with the phones at arm’s length. By
the addition of two audio stages, the old
loud speaker can be made fairly to shout.
At the risk of being slated for the Ananias
Club, I will state that I have even listened
to American broadcasting in Germany with
a single tube and no aerial or ground con-
nection whatever, and without a loop; in
other words, the set was sensitive enough to
render audible the minute energy picked up
by the tuning coils and battery leads alone.
For the benefit of those who are inclined
to ascribe some of these statements to a
vivid imagination, I am going to describe
the set which produced the results and leave
it to my readers to try it out and see for
themselves.

SHORT WAVES FOR DISTANCE

In the first place, it must be explained
that-the broadcasting I refer to is that sent
out by KDKA on a wave-length of 63
meters. I have often picked up American
stations in the broadcast band on a single
tube in Germany, but for consistency and
strength these are hardly even comparable
to the short-wave reception. Indeed, it often
happens that the fifth or sixth harmonic of
a station 4,000 miles away gets through far
better than the main wave, where this is in
the broadcast band. I have heard WBZ on
55.5 meters and WGY on 76 meters, when
not a trace of the main waves could be
found. This is pretty strong evidence of
the extraordinary carrying power of the
short waves. With a good short wave re-

Germany for the

reception of KDKA’s signals. The “flap-

ping” type of condenser may be seen under
the coils.

The receiving set used in

ceiver anyone in California, or South Amer-
ica, or Europe, or even Australia can listen
to KDKA every, night. The high-power
03-meter transmitting of KDKA at East
Pittsburgh, Pa., may be heard regularly in
almost any part of the world as long as
static or daylight do not too much inter-
fere. It was my privilege to cause pro-
grams from KDKA to be rebroadcast
through the station at Stuttgart, Germany,
for the benefit of German radio listeners.
Many thanks are due to Mr. C. W. Horn,
Superintendent of Radio Operations of the
Westinghouse Electric & Mifg. Co. for his
warm co-operation in carrying out the tests
and relays herein described.

The set which I found most effective,

The short-wave , an-

tenna used at KDKA.

It consists of a rod

mounted rigidly on
the pole.

B T Ty
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after months of midnight experimenting, is
shown in one of the accompanying illustra-
tions. The hook-up used is the standard
Armstrong regenerative circuit. The coils
are wound with about No. 13 hard-drawn
copper wire, in the form of a spiral spring.
The secondary coil may be wound to a
diameter of from 3 to 3% inches, and should
have about 30 turns, well spaced. The turns
may be held in place and kept from sagging
in the middle by being lashed to a small
glass tube passing through the upper inside
of the coil. The ends of the coil are fitted
with plugs adapted to be inserted into the
two brass uprights, which may be clearly
seen in the illustration. In this way, coils
may be quickly changed and various sorts
tried out. Of course, the coil may be wound
on bakelite tubing, if desired, but the spiral
spring method shown is simple and inex-
pensive, and eliminates concern as to dielec-
tric and surface leakage losses. The left-
hand coil is the primary winding. This may
have about 5 turns, but the best number
should be found by experiment. This pri-
mary is untuned. In some locations it may
be found that a ground connection is un-
necessary, or even detrimental.

At the right in the picture is the tickler
coil. This should have from 15 to 20 turns,
depending upon how easily the tube oscil-
lates. A tube with a strong tendency to
oscillate is usually best. The primary and
tickler coils are also removably fitted in
brass uprights or bushings. They are
mounted on hard rubber or bakelite rods,
pivoted at the far ends so as to swing freely
in a horizontal plane. These rods are made
rather long, so as to form handles by means
of which the coils may be swung in and out
of the secondary. This ‘arrangement is
primitive, but it is very convenient and ef-
fective. The problem of a “low-loss” con-
denser is solved in a novel manner. Rigidly
attached to one of the uprights supporting
the secondary coil is a brass disc. Another
disc is pivoted to the other upright and pro-
vided with a long insulating handle, by
means of which it may be swung around.
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The capacity
distance between the two discs.

is changed by adjusting the
Of course,
very careful

this arrangement calls for

mounting.
ELIMINATING LOSSES

My primary purpose in developing this set
was to eliminate, as far as possible, .all
sources of losses, theoretical and otherwise.
To this end I went so {ar as to remove the
base from the tube. The tube appears to-
ward the rear of the set, in an inclined posi-
tion. A grid condenser, grid leak, telephone
bridging condenser and rheostat complete
the receiver. The uprights of the secondary
coil are mounted on a strip of bakelite,
which in turn is affixed to the board that
serves as a base for the whole equipment.
This open, “bread-board” type of mounting
has the merit of ready accessibility. It is
not the thing for a parlor set, but it is ideal
for the experimenter. To tunc the set, the
movable condenser disc is adjusted until the
wave of the station is found. The signal
is then cleared up by moving the primary
coil back and forth. Adjustment of the pri-
mary coil has a very considerable tuning
effect at the low wave-lengths. As both
primary and tickler are provided with long
handles near the base of the set, extremely
fine tuning may be very easily accomplished.
The best aerial to use with the set is a wire
50 or 60 feet long run up vertically, as far
as possible. The signal strength drops as
the aerial is increased in length beyond
about 60 feet. Almost anything will do,
however, as an aerial, even a connection to
the water faucet or a bed-spring.

If vou live at a great distance from

- KDKA, T am sure you will be very much

astonished at the results from your first
short-wave set, once it is working properly.
Up to a distance of a few hundred miles
there is no advantage from the short waves,
but when you are a thousand miles or so
away, you find that they “sure do travel.”
Of course, the set described may be used
to pick up all sorts of short-wave trans-
missions. There are hundreds of stations
to be heard in the band below 100 meters.
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My success o picking up American
broadcasting in Stuttgart attracted consider-
able notoricty. It was decided to rebroad-
cast KDKA through the local station -from
my set. With the hearty co-operation of
the President of the South German Broad-
casting Co., Consul-General Theodor \Wan-
ner, of the Director, Dr. Alired Bofinger
and of the ftechnical staff, relay cxperi-
ments were at once begun. At first, with-
out any previous announcement, we tried
relaving London.  The listeners were un-
prepared for this, and their astonishment
may be imagined when they suddenly began
hearing the lLondon Savoy Hotel Orchestra
instead of the local program! But this was
«nly the beginning of surprises for Stutt-
gart’s radio audience, for within a few days
we were able to bring them not merely
London, but America, 4,000 miles away, so
that even the owner of the crudest crystal
set could hear the Westinghouse Band as
though it were the local orchestra.

FIRST GERMAN RELAY OF KDEKA

The first regular, publicly announced re-
lay of NDKA was carricd on the night of
January 31. It was the first cvent of the
kind to take place on the continent of
Iiurope. The previous relays of America
had all been carried out in England by the
British Broadcasting Co., to whom all credit
is due for the pioncer trans-Atlantic relay-
ing. However, no Continental station had
ever before brought America to its listeners.
It was the beginning of a new bond of con-
tact between the two grecat continents of the
\Western World, KDKA came through on
this occasion with remarkable volume and
clarity. All of the English stations, as well
as Stuttgart, were relaying KDKA on this
evening. I later received a letter from a
listener in the neighborhiood of Glasgow,
Scotland, who was so kind as to say that
KDKA came through more clearly from
Stuttgart than from his local station. East
Pittsburgh played a special selection of
American melodies, closing with the “Star-
Spangled Banner.” It was a memorable
occasion for all.

As this first attempt at relaying America
was so successful, the Broadcasting Com-
pany decided to establish a special wire con-
nection with my laboratory, located several
miles from the station. After various de-
lays, this special line was established and
thoroughly tested out. The relay set-up, as
finally worked out, was as follows: The
receiving set as above described was con-

50 o T s 800
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The antenna system at station KDKA, at Pittsburgh, Pa.
by an arrow.

nected to an audio amplifier consisting of
one single-tube stage and of one push-pull
stage. The push-pull output transformer
was connccted directly to the telephone line.
This line was connected at the broadcast
station to the transmitter in quite the same
fashion as though the studio microphone
had been at the other end, instead of my
receiver.  With normal reception conditions,
this arrangement gave good, strong signals
through the transmitter, although a good
deal of skill was demanded of the broad-
cast operator to make the relay a success.
In relaying, I kept my receiver in tune by
listening to Stuttgart with a crystal set.
During the relays we had to shift the wave-
length of the Stuttgart station from its
regular value of 443 meters to about 410
in order to prevent the seventh harmonic of
the lccal station from interfering with the
reception of the 63-meter wave.
SECOND REBROADCASTING TEST

The sccond regular relay of KDIA was
carried out on March 21 and was also very
successful. I then arranged by cable with
Superintendent Horn of the Westinghouse

w

The interior of the German station at Stuttgart, which retransmitted America’s first radio
greetings to Germany in the native tongue.
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The short-wave antenna is indicated

Company that KDIKA should convey greet-
ings from America to Germany. The date
set was March 28, The cvent was an-
nounced all over Germany. In preparation
I set up two receiving sets, cach instantly
available as an alternative to the other.
Everything was most carclully tested and
checked over. On the night of the event,
we relayed Hanover and then Manchester,
as a sort of preliminary heat; this went off
very well. At midnight I began listening
for KDKA. There are six hours of dif-
ference between Rastern Standard and Mid-
dle Furopean Time, and it was then only
6 o’clock in America. At first, KDKA came
through rather weakly; there was stiil day-
light in East Pittsburgh, as spring was al-
ready with us. I tried the signals on the
sender. The broadcast operator did his best,
but was not able to bring anything very in-
telligible out on the air. We kept on try-
ing for a full half-hour. I did what I could
to improve rcception, and the operator off
at the station did all he was able to get the
signals out through his sender. I was bank-
ing on the fact that the sun was fast racing
westward and leaving Pittshurgh i total
darkness. About 12:40 KDKA began com-
ing through more normally. By 12:45
the Westinghouse Band was getting out
through the Stuttgart sender in good shape.
The trying period of teasion was at an end.
The grecting was to come at 1 A. M. At
1:01 the familiar speaker at KDKA began
announcing. He introduced the editor,
George Seibel, and said that he would de-
liver an address to Germany. Then very
slowly, in German speech, was delivered the
first grecting (> he broadcast across the
occan from th. Amcrican to the German
people. Tt was in essence as follows:
“From Steuben, who helped in our fight
for freedom, to Karl Schurz, one of the
eoreatest American statesmen, have men of
German blood worked together in building
up our great American Republic. From
this American Republic goes forth this greet-
ing to the great German Republic, to all
who are of German race, {rom Alsace to
Danzig. Much have vou given to the worlkl
through your great thinkers, through Kant
and Lessing and Goethe and Schiller.
Decply arc we mdebted to you, and there-
fore we call upon you today to not your-
selves forget the tecachings which your great
thinkers and pocts have contributed to the
world. Remain a united nation of brothers.

(Continued on page 350)
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The Dunover-Toulon Experiments

By PROF. C. B. BAZZONI, Ph.D.*
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DR. CHAS. B. BAZZONI

HE long glass tube of the smercury

vapor lamp is familiar to most peo-

ple as the source of the weird green

light that is used so extensively in
photographic studios. This light is remark-
ably rich in the colors, blue and ultra-violet,
which act best on the photographic plate:
hence its use by the photographers. Many
other people are also familiar with the use
of this lamp in the arc rectifiers, which are
employed sometimes to charge storage bat-
teries from alternating current lines. The
rectifying bulbs are different in shape from
the tubular lamps, but they emit the same
characteristic and somewhat ghastly green
light. Waithin the last twelve months the
French physicists, Dunoyer and Toulon, have
published the results of a series of remark-
able experiments on these mercury arc recti-
fiers, showing that they possess a number
of properties readily applicable to important
practical uses. Since most of these applica-
tions yet remain to be made in practical
forms, the subject is at present one which
will repay study by the amateur experiment-
ers and hopeful inventor.

THE MERCURY VAPOR LAMP

In order to wunderstand the Dunoyer-
Toulon experiments it is necessary first to
consider in a little detail the mode of opera-
tion of the ordinary tubular mercury vapor
lamp. Although these lamps are made in
many different patterns, the kind sketched in
Fig. 1 is typical. The tube, which is made

N

L Flg 2

Fig. 1 shows the simple form of mercury vapor
arc. Fig. 2 shows the torm of arc which is
operated by alternating current.

*Professor of Experimental Physics,

of glass, may be from 135 to 30 inches long
and 1 inch or more in diameter. At the ends
are enlarged pockets, A and B, into which
metal terminals, T, and T,, are sealed. These
pockets are partly filled with mercury—two
or three tablespoonsful in each. At P is
a glass tip through which the tube was care-
fully exhausted of air after the mercury
was put in and a suitable heat treatment
given. Some of the mercury from the
pockets will, of course, evaporate inte the
space AB, forming vapor of mercury, the
density of which will be the greater the
higher the temperature rises, just as is the
case with water vapor over water. At ordi-
nary room temperatures, however, the pres-
sure of this mercury vapor is very small and
we can say that at such times a first-class
vacuum cxists in AB. In order to get an
electric discharge through the tube under
these conditions, it is necessary to ionige the
mercury vapor; that is, to break up some of
the electrically neutral atoms of mercury,
which form the vapor, into ions—each atom
giving one positive and one negative ion.

IN this article, the fourth of a series writ-
ten for RADIO NEWS by Dr. Bazzoni,
the well-known physicist, further applica.
tions of the phenomena of electric discharges
in tubes are explained. There are few of us
who realize that there are other tubes be-
sides the three-electrode tubes which we use
in our radio receivers, and that many sur-
prising things can be done with the aid
of these devices.

The experiments of Dunoyer and Toulon,
described here by Dr. Bazzoni, showed that
it was p0551ble to obtain a current ampli-
fication in a special form of mercury vapor
tube of nearly 100 million!

The voltage amplification obtainable was
of the order of 100. Compare these figures
with the ordinary tube used in radio re-
ceivers. Furthermore, the tube can handle
great amounts of power, controlling, as
explained in the text, as much as 48 am-
peres at 3,880 volts with no disturbance
whatsoever. ~EDITOR

IONIZATION

Now the mercury atom is known to con-
sist of an aggregation of electrical charges—
200 elementary positive charges called
protons, plus 200 elementary negative
charges called electrons. All of the protons
and 120 of the electrons are in the central
part of the atom, but 80 of the electrons
form an outer shell from which certain of
them can be rather easily discharged. To
ionize an atom it is only necessary to dis-
lodge one electron from it. The dislodged
electron is then the negative ion and the
residue of the atom forms the positive ion.
Once a few of these ions are formed in the
vapor, things will begin to happen, provided
a voltage is applied between T: and T..
The negative electrons will rush toward the
positive terminal at high speed. picking up
enough energy to knock some more atoms
apart as they collide with them; the plus
ions, being enormously heavier—about 360.-
000 times as heavy as an electron—will drift
more slowly toward the negative electrode.
Not all of these ions will reach the termi-
nals. Many pairs will recombine as they
meet on the way and will, in the act of re-
combining, give out their energy in the form
of light waves. In fact, all of the light
emitted from the tube is developed in this
way. The ions which do reach the elec-
trodes will be stopped by the impact and
will there develop heat. A very consider-
able amount of heat is thus produced. Un-
less care is taken. the mearby glass will be
softened or melted. This heat will boil the
mercury and increase the vapor density until,

University of Pennsylvania.
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in some lamps, the hot pressure is above
atmospheric. The glow of the arc, once
started, is seen to be self-sustaining, since
a few ions moving along the tube to begin
with will produce more from the neutral
atoms by collision. The initial ions neces--
sary to start things can most easily be pro-
duced in a tube of the tvpe of Fig. 1 by
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FIG. 6.

A and B show 2 alternating currents in phase;

C and D show them 180° out of phass, or

in opposition; E and F show a phase displace-
ment of 45 degrees.

tilting the tube slightly with the potential on,
so that a thread of mercury runs along from
A to B. When this thread is broken by
tilting the lamp back to its original angle,
a short arc forms at the instant of separa-
tion, which is sufficient to furnish enough
ions to start the main discharge.

It will be noted that the passage of cur-
rent through these tubes, as also the result-
ing production of light from them, involves
the flow of the two streams of ions—the
heavy, slow, positive ions drifting toward
the negative terminal and the light, extremely
rapid electrons shooting along to the posi-
tive terminal. It is, however, important to
see that the continuation of the discharge
is really due to the work of the negative
electrons alone. These are so small that

l -
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FIG. 4

A, the upper curve, is for the voltage im-

pressed between the arc terminals, B, the

lower curve, shows the rectified current passed
by the arc.
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they drive between the gas atoms far enough,
before hitting one, to pick up enough en-
ergy to knock that atom apart which they
do hit. The positive ions, on the other
hand, are so large that they interfere with
eachh other and with the atoms, before get-
ting a chance to pick up much energy in
falling down the tube.
MERCURY ARC RECTIFIERS

Since the two ends of the tube shown in
Fig. 1 are identical, it is fairly evident that
the discharge, once started, will pass in
either direction—that is, whether Ty is posi-
tive or negative with reference to T,—and
the lamp will burn either way round on
direct current. Since, however, the ions in
the vapor vanish practically instantaneously
when the driving potential falls to zero, such
a lamp will go out at the first alternation
of an A.C. voltage and is, consequently, use-
less in alternating circuits. A simple modi-
fication will, however, enable us to make this
lamp usable on A.C. and also give us a tube
with a unilateral conductivity through which
current can flow in one direction only. Such
a tube will, of course, act as a rectifier for
alternating currents. To accomplish this, a
third mercury pocket and terminal is made

:
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The connections shown enable us to control
the output of the arc very easily and accu-
rately.

in the tube at B, close to A (Fig. 2). A
low D.C. voltage, say 20 volts, will readily
maintain an arc between A and B, once one
is started by the tilting process described
above. This auxiliary arc, having been
formed, will continue to burn on its D.C.
supply—probably passing through it 3 to 5
amperes—and will produce an atmosphere
rich in ions in its end of the tube. If now
C and B are connected to a 00-cycle A.C.
line, C will become first positive and then
negative to B 60 times a second. Each time
C is positive, the electrons from the small

. sheath used by Du-
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for the purpose of
controlling the arc

easily.
Fig. 5 shows the [
connections from PR——
the power line to
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arc will shoot along toward C and, in so
doing, will produce collision ions, and thus
enable the main arc to strike up between
B and C. When, however, C is ncgative,
the heavy, clumsy plus ions drawn slowly
toward it will not be able to produce extra
ions, no arc will strike and no current will
flow. Thus, current will pass only while
C is positive to B, giving a pulsating, direct
current through the circuit BAC. The light
given out by the tube will be intermittent,
60 flashes each second, but to the eye this
will appear to be a steady glow.

The mercury pocket at C could as well
be replaced in this lamp by an iron electrode,
giving a more convenient form, as sketched
at B (Fig. 2). The tubes used by Dunoyer
and Toulon in their experiments were ex-
actly of the two forms shown in Fig 2. The
tube lengths were about 30 inches and the
diameters about 2 inches. The material used
was Pyrex glass and, in all the heavy cur-
rent work, the entire device was immersed
in oil to reduce the danger of {failure through
over-heating. Such a tube, oil-immersed,
can be made to pass as much as 50 amperes
under a pressure of 4,000 volts.

DUNOYER AND TOULON'S SHEATH

These tubes, as far as we have described
them, are of types well known for years
past. Now for a statement of what Du-
noyer and Toulon did that was new. They
merely provided the tube on the outside with
a short, close-fitting, sliding metal sheath,
as shown at S, Fig. 3. For producing the
effects to be described the length of this
sheath is of little importance—a tube 3 to 3
inches long will do. The best position for
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The amount of carrent through the tube depends on the adjustment of the retardation apparatus.
It can be contralled accurately, as shown by the curves, which are for four difierent values of
phase angle,
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the sheath for producing clean results is
near the anode, about as shown in Fig. 3.
If the lamp, provided with the sheath, is
operated on D.C., the sheath produces no
effect on the discharge, no matter to what
potential it may be charged or how it may
be hooked into the circuit. On A.C. supply,
however, the sheath has a marked influence.

The potential variations on A when the
lamp is fed from an A.C. transformer are
as shown in Fig. 4A. Since the arc is
lighted only while A is positive to C, the
current flow through the tube (without the
sheath) will be roughly as shown in Fig.
4B. The current flow and the glow in the
tube start up as soon as A becomes positive
and continue as long as A remains positive,
that is, for one-half period of the fceding
current. If now the shcath be put on the
tube, the potential of the sheath relative to
A will determine entirely whether or not
the arc will light. Lct us expand this state-
ment somewhat and see exactly what it
means. If the potential S to C is above a
certain minimum value and is in the same
direction as the potential A to C, 7. ¢, 11 S
and A are both positive or both negative to
C at the same time, then the presence of S
causes the main arc to strike. If, on the
other hand, the potential S to C is of oppo-
site sign to that from A to C, and above a
small critical value, the main arc is pre-
vented from striking. These effccts are due
to the electrostatic influence of the charge
on the sheath on the strcam of ions passing
up and down in the discharge. The experi-
ments show that a variation of a few tens
of volts in the potential of the sheath S is
sufficient to bring about the lighting or ex-
tinction of the are, even when the potential
A to C runs into thousands of volts.

HIGH TENSION ARC RELAY

We see here at once an important appli-
cation of the tube as a high-power, high-
tension, cut-off switch, operable absolutely
without sparking. Anyonc familiar with the
large, complicated, expensive and sometimes
dangerous, oil-immersed  circuit-breakers
used in high-power, high-tension commercial
circuits will realize the usciulness of this
application. A tubc of the dimensions de-
scribed has been used to cut 5 amperes at
1,700 volts and 45 amperes at 3,880 volts
with no disturbances of any sort. To open
or close the main cireunit it is merely neces-
sary to close a telegraph key counecting S
with a source of potential to make it posi-
tive or negative with reference to the anode.

Since this device operates only cn alter-
nating current, the potential of the anode
is continually changing and the selection of
a suitahble source of potential for controlling
S is not as simple a matter as it would be
in ordinary D.C. work. The connections of

(Continued on page 375)
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he Inventions of

Reginald A.Fessender

-PART IX

HE question has often been put to

me, “Is Edison really a great inven-

tor? Are not his inventions really

due to his assistants?”  Having
worked with him for a number of years
and having made a rather special study of
the science of invention and of the history
of inventions and of inventors, my own con-
clusion is that all of the inveuntions which
go by his name were made by him person-
ally, and that there is only one figure in his-
tory which stands in the same rank with him
as an inventor, 7. e¢., Archimedes. The fol-
lowing partial list of Edison’s principal in-
ventions will support my position:

The phonograph.

The moving and talking pictures.

Incandescent lighting. Both carbon and
metallic filament.

The system of electric distribution, in-
cluding central station and underground
conductors.

The carbon microphone transmitter, with-
out which the telephone receiver (which was
invented by Gray) would never have de-
veloped into the present telephone system.

The modern methods of manufacturing
cement. which have made its use practical
for modern construction work.

The Edison valve (the hot cathode tube,
which is used as a receiver in wireless sets
and is the basis of the DeForest’s great
invention, the audion).

The Edison storage battery.

The mimeograph.

The Edison duplex and multiplex tele-
graph systems, etc., etc.

EDISO_N AND HIS ASSISTANTS

From what has been said in the previous
article it will be evident that he allows to
those of his assistants who are capable and
who have been “indoctrinated” in his
methods a very considerable opportunity of
developing their individuality in the work-

Fig. 1. with

Fessenden’s electric gyrostat
three directions of freedom. Wheels E and F
are driven by the motors G. The framework
A rotates about two supports while the entire
system rotates with the shaft D

But the inventions are
always Edison's; the particular assistant
who does the work is not material. If an
assistant leaves or is transferred to another
job, the work goes on just the same.
There is an old story of a famous organ-
ist who came down from London to a coun-

ing out of problems.

try village and played for the evening ser-
vice. At its close the vicar's daughter said
to the sexton, who had worked the bellows,
“That was a beautiful anthem.” Said the
sexton, with entirely justifiable but dispro-
portionate pride, “Yes. If I says it my-
self, I never pumped better.” And of Edi-
son himself the story is told that an assist-
ant met once in Germany a glass-blower
who had formerly been in Edison’s employ,
and who was posing as the real inventor of
the electric lamp, and remonstrated with him,
to receive as justification the reply, “Why,
John, you know yourself that Edison never
could blow glass.”

It is of course true that without the
organ-blower there would be no music, and
without the glass-blower no electric lamp.
But, as I have shown elsewhere, the re-
sponsibility for the music is measured by
the ratio of the number of men who could
play the anthem so well (perhaps four or
five) to the number of men who could blow
the organ (hundreds of thousands), and
therefore the musician is substantially en-
tirely responsible for the result. And so,
with Edison’s work, while much credit
should be given to his assistants, the results
are his. His knowledge of detail is such

Fig. 2, The gyrostat is here shown mounted

on the turret of the battleship. The gunner

sights along the hollow rod rigidly attached to

the gyrostat which automatically discharges
the gun when pointing correctly.

that he does not need to follow out any one
method of attack; he has many by which
he can advance. On two or three occasions
I noted his method, for he frequently had
me accompany him on his morning rounds
to save time when difficult problems needed
survey, of dealing with .new assistants who
were evidencing more than a reasonable
appreciation of the value of their contri-
butions. He would listen quietly, not say
much, but next morning he would, appar-
ently casually, shift the development to an
entirely new, and generally better, line.
This would be effective.

In these morning rounds of inspection he
was, as always, most considerate, and never
found fault with the work, merely, when
things were going wrong, explaining what
should be done to make them go right. The
nearest I ever heard him come to criticism
was once wien an assistant who had taken
over a job on which a relative of the assist-
ant’s had worked for some time without
result and was himself making no apparent
progress, he turned to me and said, “I think,
Fezzy, 1 shall have to make this job heredi-
tary.”

It will be evident then that the inventions,
described in the previous article, in the de-
velopment of which I took part, were Edi-
son’s and not mine, and would have- been
rmade, though perhaps in slightly different
form, if he had employed other of his
assistants for the work.

Another form of Fessenden’s high
In this case the disc

FRig. 3.

speed electric drive.

forms the rotor of a high frequency alternat-
ing current motor.

GYRO GUN-SIGHT AND GYRO-DRIVE

But one invention I did make at this time,
which can rightly be called my own. In
the course of some mathematical work I
had run across the fascinating gyrostat, and,
puzzled as to the reason why it had not been
used as a compass, had read up its history
and had decided that the methods of driv-
ing it, 7. ¢., belts, steam, etc., had been the
obstacle, and that it could be made to work
by using an alternating current motor-drive.
Also that there was an immediate commer-
cial field for it as a sight for guns on ship-
board. A very short article describing this
use and also a letter referring to the possi-
bilities of its use as a compass, was sent
to the Electrical World, New York, and
published May 18, 1899. The following are
extracts from the article:

“One of the peculiar advantages of the
electric motor is that it can supply power
to a shaft which is itself in no fixed rela-
tion to a base—without interfering with its
motion.”

Then follows a description, accompanied
by an illustration, of an electrically-driven
gyrostat, and suggesting its use for taking
lunar observations, where greater accuracy
is needed than with solar, for photography
of lunar eclipses at sea and for artificial
horizons. The article then goes on,

“The gyrostat may also be used on tor-
pedo boats or dynamite cruisers. The gyro-
stat is placed in the conning tower, Fig. 2,
and the officer in charge sights the shaft,
which may be hollow, attached to each end
of which is a rod, so arranged that when
the axis of the torpedo tube or gun is par-
allel to the shaft, they complete a circuit
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Figs. 4 and 5. In attempting to develop a
theory of cohesion, Professor Fessenden dis«
covered some important relations in the quan-
tities shown in this table. From this he evolved
the electrostatic doublet theory of the atom.

This qutobiography copyright, 1924, by E. P. Co.

www.americanradiohistorv.com

All rights, ncluding that of translation, strictly reserved.


www.americanradiohistory.com

Radio News for September, 1925

Figs. 6 and 7. To demonstrate his early theory of the struc-
ture of matter, Professor Fessenden makes use of the mod-
els shown. The balls below represent potassium atoms and
occupy a space of 45.5 cubic inches, while the group at the
right, Tepresenting chlorine atoms, has a volume of 15 cubic
Fessenden's investigation shows how these two
sets were assembled to form potassium chloride occupying
only 37.4 cubic inches. (The volumes here indicated are
numerically equal to the atomic volumes of the substances

inches.

considered.)

which explodes the charge.” and gives direc-
tions for varying range, etc.

The editorial comment was very kind.
“All these difficulties (referring to previous
obstacles which had prevented the gyrostat’s
coming into use) it seems may be success-
fully overcome by the employment of clec-
tricity as a driving power, and the descrip-
tion in another column of a gyrostat made
by Mr. Fessenden may well serve to bring
the instrument once more into desired promi-
inence. . As Mr. FFessenden points out,
it is clear that the gyrostat, when ranged to-
ward the geographical north for instance,
would take the place of the compass on
board ship.” (A slight misapprehension of
what I had said, as no ranging is neces-
sary.) So I felt quite proud of my first
scientific article.

And it may be said here that this was the
method which finally did come into use, but
not {or nearly twenty yvears. Many attempts
were made to have it taken up. but ship
owners did not then see any object in sup-
planting the magnetic compass. It was not
until the submarine was developed by Lake
and became a scrious means of warfare that
the inability, of the magnetic compass to
work inside the steel shell of the submarine,
forced the adoption of the gyro-compass.
A number of experiments were made, how-
ever, during these years, and it was found
that a frequency many times that of stand-
ard commercial motors was necessary, and
500 cycles was finally settled upon as best.
A patent for this method of drive was
grainted later (Fessenden. British Patent
21,481, October 31, 1907). the claim reading:

“The mecthod of driving shafts at high
angular velocities which consists in mount-
ing upon the shaft to be driven, the rotor
of a high frequency alternating motor which
is supplied with current from a high fre-
quency current generator,” and the illustra-
tion Fig. 3, showing a high {requency
dynamo (100,000 cycles) driven by a 500-
cycle motor, and having a smooth surface
rotor. The first commercial gvro-compass
was made in Germany, for the German sub-
marines, about 1908, but it has since been
immensely improved and the principle ap-
plied most ingeniously to a great variety of
other uses, on aircraft as well as on ship-
board, by Sperry.

SCIENTIFIC WORK IN CONJUNCTION

WITH DR. KENNELLY
The day's routine was rather full. Work
started at nine. The last half of the noon
hour was spent in mathematical work, at
first by myself, later generally with Dr.
Kennelly. At five o'clock Kennelly and I
walked at top speed to the Y. M. C. A.
gynmasium at Orange, put in fifteen minutes
on the bars and trapezes and with the medi-
cine ball and fifteen minutes hand ball.
Then a shower and, more leisurely, back to
supper. At 8 P. M. we went back to the
laboratory, Kennelly to his electrical build-
ing, I to my chemical building. John Dorr
and I then worked till midnight, then stop-
ped short on the minute and drank strong
lot coffec made in a big agate iron-ware
dishpan and ate some biscuits. The agate-
ware dishpan always got eaten full of holes
in a short time, and we never could find
what did it. Then John started home on
his bicycle and always took a hot bath be-
fore turning in, to the distress of the other
members of his most charming family, who
found him asleep in his bath a number of
times and were afraid he would be drowned.
T stayed behind at the laboratory half an
hour or so, turning in about 2 P. M. after
an hour’s theoretical physics or chemistry.
Ounly two things broke this routine, i. e,
the periods, quite frequent, when we worked
all day and night, and the less strenuous
o
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intervals when Dr. Kemelly and I got a
chance to solve experimentally electrical
problems together.

Perhaps the most important picce of work
we did in this way was the determination of
the resistance temperature coefficient of
copper. There were a considerable number
of formule {or this, some curves comcave
upward, some concave down. The discrepan-
cies were due apparently to uncertainty and
non-uniformity of the temperature of the
copper wire and inaccuracy of the thermom-
eters used. Kennelly had the beautiful idea
of putting the wire coil inside the bulb of
an air thermometer and heating it electri-
cally, thus at the same time insuring uni-
formity of temperature and certainty as to
its value. 1 had the idea, based on some
theoretical chemical investigations, that the
curve was neither concave nor convex, and
was equal to the reciprocal of the volume
expansion of a gas. Kennelly’'s method
worked beautifully. We had some trouble
getting the apparatus blown, the laboratory
glass-blower finally deciding, after a num-
ber of attempts, that it could not be done,
and I, with sinful pride, taking over the job
and demonstrating that it could; and the re-
sults came out absolutely consistently and
gave a straight-line curve. The results were
published in the Proceedings of the Electri-
cal Congress which met at Chicago in 1893,
and were shortly afterward adopted official-
ly by the British Post Office authorities.

Dr. Kenneclly will perhaps remember the
Jong hours we spent one sweltering summer
night chasing an elusive variation of from
S to 20 milligrams in the weight of the mer-
cury content of the air thermomecter bulbs,
traced at last, by an irritated buzz, to a
mosquito who had been trying to roost on
the arm of the sensitive balance. and had at
last lost patience at being disturbed so many
times. And another hot Sunday afternoon
when after lugging the Kew Magnetometer
far out into the country so as to he away
from all iron and to get an accurate stand-
ardization of our galvancmeter we got such
remarkable readings that we searched around
through the long grass of the field to find
that we had set up the apparatus within ten
feet of the only magnetic object probably
within miles, an iron cannon ball fired, as
we found later, during the war of 1776.

ELECTROSTATIC DOUBLET THEORY
AND COHESION

Perhaps the most important and revolu-
tionary of the discoveries which it has been
my good fortune to make, and one which
led, as will be seen later, to many inventions,
i. e., the discovery of the electrostatic dou-
blet theory of matter and of the nature of
cohesion and of elasticity were made during
these years, and in this way:

In the previous article I have referred to
a job set by Edison, to make a non-in-

(Continued on page 380)
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The structure of potassium chloride according to Fessenden’s theory of the structure of matter,
The stack of balls (A) contains potassium and chlorine atoms, the latter being located in the in-

terstices between the potassium atoms.

The arrangement is indicated at B where the shaded

circles represent chlorine atoms.
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See With Your Radio

D. MacFarlan Moore, inventor of the lamp
for the Jenkins-Moore machine.

\HE last week in June, seven men

stood in a laboratory in Washington,

.D. C., watching the arms of a minia-

ture wind-mill revolving on a small
screen of white blotting paper. The real
wind-mill was five miles away in Anacostia.
The picture on the laboratory- screen was
being transmitted by radio through the in-
tervening space.

It was the first time in history that real
television had .been demonstrated or motion
pictures had been transmitted by radio—the
little moving wind-mill picture.

The men present at the demonstration
were Mr. D. MacFarlan Moore, inventor of
the lamp upon which the receiver depends;
Mr. C. Francis Jenkins, inventor of the pris-
matic disc used in the transmitter; repre-
sentatives of the Navy Department; Mr.
Burgess, Director of the United States
Bureau of Standards, and Judge Taylor, ad-
vocate. of the Department of Commerce, who
presides over radio under Secretary Hoover.

After the demonstration, everyone was
unanimous in the opinion that this long-
sought-for goal is at last actually in sight.
In a more or less perfect form it will be a
common thing within a year. The main diffi-
culties in the problem have been successfully
worked out.

No few pages have been written on this
subject. Indeed, it is a barren month which
does not find the radio press carrying some
sort of scheme for the transmission of pic-
tures by radio. But the point with most of
them is that they are usually very plausible
on paper but hold little promise of practic-
ability when reduced to practice. The pres-
ent scheme is practical. It works. This is
the real point.

Probably the most outstanding characteris-
tic about the whole scheme is its simplicity.
Great inventions are usually simple, how-
ever. The success of their makers is prim-
arily a matter of removing the complexities.
With the Jenkins and Moore machine, sim-
plicity is noticeable from the first.

As to the technical description, it can be

By W. B. ARVIN

As has been predicted by Rapio NEwS for years, here is television at last.
demonstration was held at Washington in June.

made plain enough for the man in the street
to understand.

The first of the two prerequisites of any
picture transmitting apparatus is a photo-
electric cell which will take the blacks and
whites of the photograph or picture to be
transmitted and turn them into electric cur-
rent in direct proportion to their shading.
The whites must transmit a heavy current
when it is focussed on the cell, while the
intermediate grays and the blacks must trans-
mit little or no current in accordance with
their approach to dead black.

With electric energy in direct proportion
to the shading of the picture, the transmis-
sion of this energy to a distant poiut is a
comparatively simple matter. We may use
radio or fall back upon the land-line.

Then the second point of importance is a
lighting device at the receiver which will
take the currents after they have been am-
plified, and turn them again into light and
shadow in exact step with the transmitter
and in exact synchronism with the shade
changes in the picture at the transmitter.

Practically, these two problems have been
solved very well. The light at the receiver
is one developed by Mr. Moore. It depends
upon the glow about the negative pole of a
lamp in an inert gas, such as neon. The
characteristics of this little tube are such as
to make it excellent for television—or tele-
rama, as Mr. Moore chooses to call it.

Tests in the laboratory have shown that
the lamp may be lighted or extinguished at
the rate of more than a hundred thousand
times a second. The superiority of the
lamp in this direction may be appreciated
when one calls to mind that with the ordin-
ary hot filament type of light, more than
one-tenth of a second is often required for
the hot filament to radiate sufficiently for
the glow to cease. Its second point of su=-
periority is its ability to follow exactly in
illumination the current fed to it.

In one stroke, this little lamp, which is
shown in an illustration, eliminates two very
complicated and bulky pieces of apparatus
which have heretofore been incorporated in
television receivers. Previously, in order to
get comparative light and dark, it has been

=
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necessary to install and use some sort of
magnetic shutter to govern the amount of
light passed to the screen. The Moore lamp
remains in exact step and does away with
the quantitative shutter.

At the transmitter, the photo-electric cell
which turns the light and darkness of the
photo or scene into electrical energy is a
commercial product. It seems that there is
a great deal of misinformation afloat con-
cerning the effectiveness of present-day
photo-electric cells. Two large manufac-
turers have in the open market at the present
time two designs of these instruments which
will fulfill almost any conditions which might
be imposed upon them. One of these cells
is employed in the Moore-Jenkins apparatus.

With a capable method of converting the
light into electric energy and back again
into light, the only other important consider-
ation for the operation of the machine, is
that some method be employed for breaking
the picture up into small signals. This
simply means that the picture must be trans-
mitted in dots, or that it must be broken
up in some fashion so that a large number
oi impulses are employed to transmit the
picture. In the last analysis, it simply
amounts to telegraphing at high speed.

This part of the process may be likened
to the use of half-tones in the printing of
photographs. Everyone knows that a half-
tone consists of innumerable dots. Yet when
the printing process is complete, the reader
does not see the dots, he simply views the
composite effect of them. It is the same
with the transmission of pictures. The great
number of dots, differing in their intensity,
tend, when put together properly, to give
the complete effect of a picture.

This breaking-up process in the Mogore-
Jenkins machine is accomplished so simply
that it is almost absurd. With the aid of
the prismatic disc spoken of before and a
second ring containing a number of lenses,
the process is done with the least possible
complication and with the greatest clarity.

(Continued on page 384)
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The television. appa-
ratus shown here is
remarkable for its
simplicity, yet i
works excellently.
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RADIO IN SING SING
DEATH HOUSE. The
cells shown are those of
the old death house at
Sing Sing Prison at Os-
singing, N. Y. On the
warden’'s des k may be
seen a radio receiver for
the entertainment of the
prisoners in the block.

© Kadel & Herbert.

MAIN RADIO EQUIPMENT AT SING SING. The
receiver, on the left sice of the cabinet, remains in the cabi-
‘net and the amplifier is carried to the different parts of the
prison when it is desired to entertain the prisoners.

© Kadel & Herbert.

NOVEL METHOD OF ADVERTISING
ROTOR BEARINGS. If the bearings shown
will support the world they certainly should
support the rotor of a variometer or coupler.

LAIN INSULATOR

SING SING PRISON-
ERS ENJOY RADIO.
Prisoners that have good
records are permitted to
have radio receiving sets
in their cells. Many of
the prisoners have built
their own receivers, some
of them being very elab
orate affairs. © Kadel &
Herbert.

et

EVER CONSTRUCT-
ED. The massive insula-
tor is ten feet high and
two feet in diameter at
the widest part. It was
built by a German com-
pany for a new high-pow-
er radio station near Ber-
lin. It is comstructed in
three sections, each of
whicly may be used alone,
if desired. © Kadel &
Herbert.

'l LARGEST PORCE-;
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JAPANESE SGIORLS
TEACHING RA - LEARN HORT-
DIO THEORY TO HAND BY RADIO.
-CHINESE. Prof. At the right is shown a
‘C. 'H. Robertson, a group of students of
Y. M. C. A. lectur- the Aoyama Iustitute
er, shows the na- in Tokyo, utilizing

tives of Shanghai broadcasting to practice

the latest in radio, shorthand. ©
the set being mount-f

Miller News.

ed on the hand cart
shown.. © Under-
wood & Underwood.
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RADIO -ON THE WINDSON. jJudging from their smiles,
this English boating party foating down the Windson must
be enjoying the radio concert. © Underwood & Underwood.

WHERE THE RED

PROPAGANDA COMES

THE RIGHT OF SENIORITY IN FROM, The Tower of

SOVIET RUSSIA. The head of the Shablovka, the “Eiffel Tow-
family enjoys the programs while his son er” of Russia, which the PPP—>

awaits his turn to listen to the Moscow Soviet Government has
station. © Wide Worid Photos. made the center of the
% Moscow broadcast. station.
Q P. & A. Photox !j&
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CONTROL PANELS OF THE NEW
i ARLINGTON STATION. This sta-

tion is used to transmit all official army
business. © Henry Miller News.
o

TESTING THE NEW $500-WATT PHONE
TRANSMITTER AT ARLINGTON. This
station will be used for the broadcasting of
weather and market reports and departmental
information. © Henry Miller News.

»
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POWER GENERATING ROOM BUILT
UNDERGROUND. The power room of thef

new Government station at Arlington is built
underground to eliminate any possible inter-

ference. © Henry Miller News.

is shown a general view of the towers
for the new station. Twe of the towers
are 459 feet and the third is 600 feet
high. This station will be one of the
most modern in the United States. @
Henry Miller News.

TOWERS AT ARLINGTON. Abovcg

gl =
Aﬂ“h‘ﬂﬂli‘l(ﬂHJUHHHHU—HHHHH_U!HHHIHHHIHIUIJHNULA’\ ¢

o

www americanradiohistorv com


www.americanradiohistory.com

282

S Head Office Boy, the duty often
devolves upon me to keep things run-
ning in apple-pie order. Particularly
so during vacation time, when all the

editors, sub-editors, sub-sub-editors, and
others are away on supposed vacations, and
the magazine has to be gotten out in spite of
them. That is when I begin to shine and
when my great talents become apparent.

The rest of the year T am usually
squelched, but during vacation time

everybody is so busy that I can slip in

an article once in a while—which is the
reason, of course, for this joyous out-
burst.

Ever since last year, when [ described
to you my now famous Cookoodyne, I
have been laboring hard and valiantly to
get up something original. So after all
my plans had been completed, one nice
sticky morning, when the temperature
was hovering around 95, I took suffi-
cient courage into my arms and walked
into the sanctum of the editorial Mah-
arajah.

The All Highest was sitting on his
throne. [ should correct myself right
here and say that, not only was he sit-
nng, but he was actually stuck on it—

" B

By MOHAMMED ULYSSES

SOCRATES FIPS
Head Office Boy

on account of the heat. This reassured
me, for it gave me a distinct advantage
in case I had to clear out in a hurry.

I approached him with three deep
salaams, and after I had kissed the hem
of his garments, I proceeded as follows:

“You know that at the present time it
is impossible to give applause to the
radio artists or performers, except by
sending a telegram or a postal card, or
mayvbe a letter, or then again, a brick.
Or you telephone to the station and get
the ‘busy’ signal. This leaves the per-
former with a cold and clammy feeling
after he gets through, and he wishes he
had never gone on the air. He craves
immediate applause, but the four well-
draped studio walls don’t even echo his
own voice. Now, my venerable master,
here is my scheme. You know that most
receivers squeal or how!l when you turn
one of the dials too far. Why snot ufilize
this squeal? Suppose. at the end of the

WWW-americanradiohistorv-ecom
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“At any event, they seemed to like
the music and came in flocks. I had
no trouble in catching them and was
kept busy pulling out the fish that
were s0 numerous around the horn.”

performance every one listening in on
the station’s wave-length would rapidly
twist his dial back and forth. Now every
broadcast station could have a dozen
super-sensitive radic receiving sets to
collect all of these squeals and amplify them
with a half dozen horns scattered all over
the studio. The minute the performer or
artist finished his selection he would be
greeted with a blast of several million
loud squeals that would be the equivalent
of clapping. What do vou think of the
schenie, and can I get a patent on it?”

I had hardly finished when the Poten-
tate threw two ink stands at me—one
with black ink and one with red. These
lit upon the opposite side of the wall and
made two very pretty patterns.

Inasmuch as the King was stuck fast
to his seat and could not move, and since
no heavy missile was left, and the air
seemed clear, I broadcast as follows:

“Your Majesty,” said I, “What would
you give if I could lay before Your
Honor a scheme whereby every fisherman
in the United States would buy a radio
outfit? There are, according to the latest
statistics. not less than 8649008 fisher-

{Conttnued on page 387)
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DIAGNOSE ILLNESS Bx (3

NEW YORK COPS HAVE RADIO. A Chicago doctor U
POWERFUL SPARK SET. received the teleophosographxc
A 2 KW. spark transmitter chart of a patient's heart-
has recently been installed at beats and then, by radio, sent
the headquarters of the New his opinion to the American
York Police Dept. © Under- Medical Association conven-
wood & Underwood. tion at Atlantic City that the
trouble was leaky heart valve,
© Underwood & Underwood.

PR

I

*.-.,‘;J,lz:u:#:,l:t&,.: i

GRID LEAKS. By
light fluctuation or
ear-phones the re-
sistance of gridleaks
may be measured
% with the new instru-

ll_ MEASURING

ment invented by
Capt. Forshay.
© Foto Topics.

EIGHT-TUBE NEUTRODYNE. George Tolley
of New Rochelle, N. Y., wanted volume as well as
quality and it is reported that his receiver can be
heard over a mile away. The power amplifier
operates on the push-pull principle. © Kadel &

Herbert.

AND NOW SECRET RADIO? An organization known
as Secret Wireless, Ltd., claims to have a process which
enables messages to be sent out over the air which can be
received only with a special receiving set. The new com-
pany seeks competition with the British Broadcasting Co.

o
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HE Staccatone which you now hear between numbers when listen- k?
/ ing to station WRNYY, the radio broadcast station of Rapio News, is
RS the invention of Mr. Hugo Gernsback, and was developed and built in

the Rapio NEws Laboratories.

Fundamentally, the Staccatone comprises an audio frequency oscillator
for furnishing the audible tones, and a special clock-driven switch for con-
necting condensers in and out of the oscillator circuits, so as to furnish the
several different tones.

Simplicity of construction and operation is obtained by using a
self-winding clock, which never runs down excepting when the
two dry cells in the bottom of the case wear out.

; The clock mechanism is shown at the lower left-hand corner of
: : this page. The switching arrangement is shown in the right-hand
¢ corner. The stationary part of this switch is mounted on the
back of the clock case, while the movable part is fastened to the
pendulum. The latter has been cut short, so as to increase the
speed and cause the tones to change rapidly enough so that a per-
son receiving WRNY cannot by any chance pass over it if his
set does not whistle,

The contacts on the switching arranaement are platinum
points, and once the apparatus is adJusted properly it requires
no further . attention excepting to replace the dry célls about
every six months.

The photogra.ph at the top of the page shows the whole
assembly while in the process of development. While
trying it out, the tones were simply fed into a loud speak-
er from the audio frequency oscillator, whence they were
picked up by a microphone and then fed into the trans-
mitter. The oscillator is on the table with the loud speaker
and microphone on top cf the clock. When finally in-
stalled, the clock and associated apparatus was mourited
on a wali and the loud speaker and microphone eliminated.

//

‘Above is the complete view of the Staccatone. The (
i clock with the face removed furnishes the circuit-
breaking arrangement which cuts the various con-
densers in and out of circuit. The condensers act
as tuners for thé audio frequency oscillating cir- g )

% cuits, which give rise to the pure oscillations that
form the characteristic sequence giving the Stacca-

T0
AUDIO b e
FREQUENCY =
oscitator]

tone its note.

Here is shown a
schematic drawing
of the pendulum of
the clock with the
contact points and
the connection arm
which makes an d
breaks t h e audio
circuits. Note the
three leads which
“tune” the three
audio circuits.

PENDULUM

PLATINUM
POINTS

At the left is a close:up of the complete clock arrangement. The
audio frequency generated by the oscillating vacuum tube passes to
the loud-speaker which is set near the microphone. The microphone
picks up the signals and carries them to the transmitter panecl, where
the Staccatone is used to modulate the carrier wave of the station.

it
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LEE DeFOREST AND

HUGO GERNSBACK. On

June 12, 1925, the station of

RADIO NEWS, WRNY, broad-

cast talks by these gentlemen,

who are well known to all radio
fans.
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‘Q X gGILSON V. WILLETTS AND WENDELL C,

HALL. Mr. Willetts, the chief engineer of

g . 7 WRNY, being congratulated by Mr. Hall, who is
CHRISTENING WRNY. Eisie Janis, 2 2 A Ll
musical comedy star, broke a &ottle -of ¥ (O RRRRER wxdely‘ l:agwngas ltzhf ctﬁnpg&s;r:o'f, It Ain’t Gonna
Adam’s Ale over the microphone at the 2R an Roseme.
o 0'.:.:, AAX
L)

opening ceremonies of WRNY

THE MASTER OF
CEREMONIES. Theem-
inent humorist and writer,
“Bugs” Baer, who fur-
nished a great deal of the
fun at the opening of
WRNY.

{
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THE CORRECT WAY TO GET A BED-TIME Qﬁle

STORY, Mr. Freisinger of New York City in- 1)

stalled a two-tube receiver as shown in the above

photographs, so that Muriel could get the bed-

time stories after she was tucked in the covers. ‘
©]
[©]

© Underwood & Underwood.

ANTENNA FOR UNDERSEA TELEPHONE

PERFECTED BY NAVY. Lowering the antenna

into the water for communication between sub-

merged submarines. This system was recently

perfected at the Government Research Laboratory
at Bellevue, D. C. © Wide World.

= - - - —
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T el o e —
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MAKES UNDERSEA TELEPHONE CONVERSATION POS-
SIBLE. Here is shown Dr. H. C. Hayes, U. S. Naval expert, who
is in charge of the experiments that have proved successful for

submarine communication. © Wide World. i D(@

CANOEING UP-TO-DATE. There are not many

better ways to spend a summer afternoon than out

on a lake in a canoe listening to strains from the
sweltering city, © Underwood & Underwood.
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PART XII

ECESSITY is always the mother of
invention, so it is said. The old
adage holds true in regard to De-
FForest’s discovery of the amplify-
ing characteristic of the audion amplifier. It
was during his work on the old telegraphone
for the Federal Telephone & Telegraph
Company, on the Pacific Coust, that he re-
called an experiment made in 1907 at the
time he was bringing the audion to perfec-
tion. At that time he had needed an am-
plifier of some sort and decided to try his
new detecting device in that capacity. Ac-
cordingly, he rigged up an audion to a pan-
cake coil, placed a microphone in the pri-
mary circuit of the pancake, took the grid
lead off the secondary and placed a tele-
phone receiver in circuit. It might have been
his own enthusiasmn that prompted him to
say that it did amplify a little, and it might
have Deen the actual result of the experi-
ment. Anyway, aiter a long and particu-
larly hard night with the telegraphone, in
which he broke three of the Einthoven wires
and nearly blinded himseli repairing them,
he decided to try the audion again as an
amplifter.
THE AMPLIFIER INVENTED
So the following day when he came to the
laboratory, his first step was the assembly

It was during the time covered by this chapter
that DeForest developed his famous quenched
spark transmitter shown above.

of the neccessary parts for the experiment.
He Tlell back upon the first instrument at
hand for the transformuation of the current
irom the microphone. 1t happened to be a
telephone repeating coil and thereby
hangs the tale oi the oscillating audion to
which we owe radio broadcasting, as well as
the three-electrode amplifier.

It was imperative to circumvent the use
of the telegraphone if the ideal of high-
speed reception was to be attained. There-
fore, Defforest worked hard and long with
the amplifier.

The apparatus was set up and the micro-
phone spoken into. The resultant speech
coming from the plate circuit was louder
than it was when it entered. Then he
made some changes in the impedance of
the circuit. Another test was made. There
was another addition to the volume of re-
produced speech

DeForest immediately rushed out and
called to all the engineers who were about
the laboratory to examine his new device.
Van Etten, who was afterwards one of the
foremost witnesses in the suit brought by
DcForest for the ownership of the oscillat-
ing audion, was one of the engineers. He
was also one of the most skeptical of those

cathered to see the latest advance made by
DeForest. Several trials were necessary
with the microphone before the men believed
that DeForest’s claim was true. They final-
ly had to admit it, however, and once hav-
ing had the fact proved to them, were as
enthusiastic about the new development as
the inventor himseli.

IMPORTANCE OF HIS DISCOVERY

The most obvious use for this new prin-
ciple at once made itself known. With radio,
of course, it would be a boon to those sta-
tions and operators troubled with reading
weal signals and signals through static in-
terference. But the great adaptation was, of
course, to the telephone service.

With the successiul operation of one tube
as an audio frequency amplifier, Delorest
immediately set about finding a method for
employing two tubes in that capacity. Then
three were tried. With the principle thor-
oughly discovered, the remainder of the
work was easy. It consisted in finding the
proper impedance values for the circuit and
the correct biasing of the grid.

It was in the course of one of these ex-
periments that the ability of the audion to
act as a generator of high [requency cur-
rents was discovered. The audio transfor-
mer which was being used to increase the
voltage ratio was a standard piece of tele-
phone cquipment with four windings on pri-
mary and sccondary. Only two of these
were employed in the experiment. But it
so happened that m placing them in the cir-
cuit there was accidentally a magnetic con-
nection between the grid and the plate. The
results in the light of our present-day knowl-
cdge, were to be expected. At that time it
was a queer piece of business, however, and
a stunt that immediately set the doctor off
on a new trail of experimentation. The re-
sult of the accidental connection of the two
circuits resulted in a very marked audio fre-
quency howl.

In the wvarious patent interference suits
filed after the disclosure of this experiment,
one of the strongest proofs in favor of
DeForest was the fact that immediately after
the discovery of this new and astounding
principle he explained his invention, in con-
siderable detail, to his friend, John Stone
Stone, telling all about the oscillating of
the audion.

NEGOTIATIONS WITH THE A. T. AND T.

These events occurred in the late summer
of 1912. As soon as DeForest had perfected
the amplifier to a point at which it was de-
pendable and some quantitative study had been
made of the characteristics ol the circuit and
the apparatus used, he wrote again to Stone,
asking him to arrange a demonstration be-
fore the engineers of the American Tele-
phone & Telegraph Company.

Here we show one of
the DeForest audion
sets, of the before-the-
war vintage. DeForest
cultivated the ama-
teurs by manufactur-
ing a complete line of
apparatus for their
use.

The

daddy of the present-day radio tubes
shown with the modern product.

Mr. Stone was intimately acquainted with
John J. Carty, then Chief Engineer of the
A, T. & T. It was only a short time after
he had dispatched the letter that the answer
arrived, stating that the appointment had
been made for the first two weeks in Octo-
ber. Delorest immediately set his affairs
in order with the Federal. It was arranged
that his salary was to continue within a rea-
sonable limit of time while he was making
the demonstration, and that he should go to
New York immediately for the test of the
new amplifier.

He arrived the first week in September.
and went immediately to the National Arts
Club in Gramercy Park Square, where he
met Mr. Stone and told him at length of
the amplifier and the oscillating audion. As
soon as Rhis apparatus arrived, DeFores:
went to the attic of the club where the two
large boxes were stored and began to set
up the component parts for a private demon-
stration.

THE DEMONSTRATION

Then the trouble began. Mr. Carty was
busy with one thing and another and was
out of town for a short time, so that the
demounstration before the engineers of the

Biography recorded by W. B. Arvin of Rapio NEws, wnder the personal divection of Dr. DeForest.
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Telephone Company could not be arranged
until the 30th of Octoher. At that time,
however, Delforest took his paraphernalia to
the laboratories, and before the representa-
tives of the technical staff of the Telephone
Company and the Western Electric Com-
pany he gave the first public demonstration
of the audion as an amplifier of weak elec-
trical currents. Ide showed the use of a
single stage, two stages in cascade and final-
ly the three-stage adaptation. At first the
engineers were enthusiastic. The new scheme
of amplification, they thought, showed great
promise of revolutionizing the current prac-
tice in long-distance telephony. These re-
marks, of course, came from the smaller
engineers. Those in charge of affairs kept
their opinions pretty closely to themselves.
This was as it should be. for the engineers
must wait upon a few conferences and de-
- pend upon the acceptance of reports béfore
they may take any final action upon the pur-
chase of the patents.
Delorest put the thing through all sorts
of antics at the belest of the technical men.
When he left the telephone laboratory he
was in the highest of spirits. Fe thought
that in eight weeks at the very most he
would receive an offer from the Telephone
Company of about $500,000 for the use of
his new amplifier. He settled down to some
of the problems he had brought with him
from the Federal to consume his idle hours
until the messenger from the Telephone
Company should arrive.

But after the cight weeks, nothing at all
happened. He continued to wait. When
three months had been consumed and noth-
ing had been done, he wrote to Carty, ask-
ing for some explanation, saying that any
further demonstration or information would
be given gladly, if the engineers were not
convinced of the practicability of the new
device. The answer was that the engineers
were still investigating the device and had
not yet come to a decision on the matter.
He would, he said, inform DelForest as soon
as any definite action was taken on the mat-
ter. This state of affairs continued for some
months. The status lasted, to be exact, until
the end of January, 1913. At that date, the
Federal Company informed DeForest that it
would be impossible for them to continue
the payment of his salary. DeForest, being
at that time ‘very anxious to put the old
Radio Telephone & Telegraph Company
again on its feet, took an carly train for
the California shores and his old laboratory.

DE FOREST RETURNS WEST

Temporarily, he plunged again into the
work of the Federal Company on their high-
speed transmitter and receiver. One of "the
first steps in this direction, of course, was
the adaptation of the new amplifier to the
reception of undamped arc signals from the
stations in San Francisco and Hawaii. His
second experiment was in connection with

the key tape puncher and the automatic key-
ing system which picked up the signals from
the tape and transmitted them to the antenna
circuit. :

Incidentally, this svstem is still in opera-

tion and is utilized in many of the long-

distance circuits where the extremely long’
fre--

waves are generated by arc and high
quency generators.

It was in connection with this work that
he finally proved, without room for any
doubt, that the audion would oscillate at its
own period. At the time DelForest had
made the original disclosure to Stone, he
had tried the heterodyne method of recep-
tion of undamped waves, thus eliminating
the tikker and at the same time increasing
the effective range of the sending station
by making the receiver much morc sensitive.
He first attempted it with San Francisco
from the Palo Alto station. )

At the time he gave the first description
of the oscillating audion to Stone, he told
pretty fully the account of the method and
showed how the pitch of the note could be
changed with a variable condenser in one of
the tuned circuits.

On April 17, 1913, at the San Francisco -

station of the Federal Company he received
and copied the signals of the Palo Alto
station and called in the engineers of the
company to witness the feat.

W

Here is a photo-
graph of a typical
DeForest commer-
cial receiver. It
was sold to many
ship and shore
- stations.

T e s

TALKING MOTION PICTURES

The first of the following month, De-
Forest again left the Federal to come back
East. Before he had returned to Califor-
nia—while he was in New York demonstrat-
ing the amplifier for the telephone engineers
—he had met two gentlemen who were in-
terested in the commercial development of
the telegraphone arrangement attached to a
motion picture machine for the production
of talking motion pictures. Music was at-
tempted in the reproduction, and if the thing
was to he made a success. it was necessary,
for the development, that there should be
an amplifier with an absolutely true char-
acteristic. None of the devices developed
up to that time for use in telephony were
suitable, since they were constructed to give
amplification at a certain characteristic fre-
quency. Therefore, the appearance of the
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DeForest amplifier was a godsend to the de-
velopment of their scheme.

Their idea was simply to use the telegra-
phone record, which was a piano wire with
a magnetic record of the musical vibrations,
as an adjunct reel to the film with the pic-
tures. Through this method there was per-
fect synchronism at all times. The chief
trouble was, of course, the reproduction of
the music in proper volume and with proper
timbre. )

As soon as Delforest made his appear-
ance again in New York, the officers of the
company making the development went to
him with their plans and submitted a propo-
sition. He went to work with them as a
consultant and spent a great deal of time at
the old Biograph studio, supervisiong the
production and reproduction of the new talk-
ing motion pictures.

WORK AT BIOGRAPH CO.

All the time he was at work at the Bio-
graph he was keeping a weather eye on the
doings of the Telephone Company with re-
gard to the disposition which they intended
to make of his amplifier. It was his dream
to again establish the Radio Telephone Com-
pany on a sound basis and go ahead with his
former experimental work under his own
direction. The price the A. T. & T. would
pay for the use of his patent would, he
thought, be sufficient to resuscitate the treas-
ury of the company so that the regular rou-
tine could again be established. .

He continued with the Biograph outfit,
trying to sell them a license under his patent.
They were enthusiastic about it, but after
several attempts to raise the necessary funds
for the purchase of the rights found that
their resources were extremely limited. They
could not finish the deal. Once again De-
Forest was thrown back solely upon the
prospects of the A. T. & T. sale alone.
Month dragged after month, and still there
was no word from them. DeForest’s finan-
cial condition was becoming constantly more
acute. Something had to be done. He im-
portuned Carty for some sort of answer,
hoping to obtain word upon which he could
capitalize. Carty was non-committal; he
had, he said, nothing to say in the matter,
since it was entirely in the hands of the
Supervisory Board and DelForest must await
their decision.

DeForest waited.

e B R

The situation was worthy of an old back-
stairs thrilier. DeForest was penniless and
desperate. The big corporation, squeezing,
ete., . . when the climax arrives.

DeForest was sure his invention was worth
at least $500,000 to the Telephone Company.
It would make possible telephony over any
distance and would rid the problem of all
the difficulties which had faced the engi-
neers for such a time.

ENTER MR.

Then one day Mr. Myers—Sidney Myers
—sent his card in to DeForest. It seemed
that the gentleman was an attorney He
wished to have a few words with the doctor
concerning his amplifier. DeForest asked
that he be sent up. There followed the
usual amenities working toward the business

(Continued on page 336)
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The Master and Joe Hammerstein tracing the Doctor by the latest radio

T’S one of those balmy summer’'s eve-

nings and the crowd's all there, not a

very goodly one, but a warm one. If
being the last week of August, everybody’s
telling everybody what a nice time they've
had this summer, and how they hope they’ll
meet again—somewhere. In our particular
gang there’s five more or less rational radio
fiends, all gathered on my frout porch, pass-
ing the time of night, mixed with a little
bull.

“Well, folks,” I says—ol, pardon me, I'm
Joe Hammerstein, of vaudeville—“what say
we take in a few councerts ¢ la heterodyne?”

Doc Maxwell shakes his head. “Oh, I
don’t know,” he says. “Radio is all right,
but this eternal broadcasting is really, well,
you know, so much the same.”

Doris, my cagle-eye, admits the fact. “All
we hears is mixed bed-time stories and mar-
ket reports to the tune of ‘Oh, Katharina.
If they ever gets far enough along to have
radio movies, it'll be the grand old game
once more.”

“A possibility, isn’t it?” inquires Doc, of
a tall, thin, horn-rimmed individual seated in
a camp chair. “Jerry, what's the latest on
radio movies?”

The Master—that’s Jerry’s reception hall
monicker—sits up, in his abstract way.
“Radio movies?"” he querics. “So {ar they've
not done more than send stills, although
they’re working on it. For myself, I've not
tried.”

You see, Jerry—Gerard Lawson by name,
rich, regal and rummy-—is our local inven-

tor. Some of his things works; others—
well, there's been somie question. But we
all respects his opinions, even Doc, who's no
mean authority on science himself, pays at-
tention when The Master voices his senti-
ments.

To keep up the chatter I horns in and
asks Jerry what's new in radio. 1 only
asked him the same question about 2,447
times in the past two years, but he responds
bravely.

“Not a thing, Joe,” he says, musing. “The
possibilities of radio, insofar as anything

supplementing broadcasting is concerned,
seems to have been exhausted. We have
death rays, radio pictures and numerous

other devices that have been proved, to say

-nothing of hundreds of quack ideas that've

never been tried out. I have several my-
self.”

I could agree with him, but I'm polite and
don’t. :

“Nothing at all new?” queries Doc, cas-
ually.  “Isn't there something being done
that hasn’t been published?”

The Master shakes his head. “Nothing
by anyone of repute, aside from those things
which I've mentioned. However, radio con-
trol of remote objects is receiving a large
amount of attention in all lines. This, I
helieve, will be the biggest development in
the future of radio. And then, of course,
there are improvements to be made on de-
vices already proven. Oh, the field will be
busily occupied, but the newer ideas will be
slower from now on. Really, I can’t think
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invention of the world’s foremost scientist.

of one use to which radio has not been either
put or suggested.”

Doris butts in with the happy suggestion
that we ankle into the food emporium and
watch the lemonade play with the sand-
wiches. We does, but the air of radio is
still with us—no crack intended.

“Along what lines are you working?”
queries Doc, while Doris and Mrs. Max-
well get the chow in order.

Jerry meditates. “Of late I have been
trying to devise some scheme of things
whereby radio could be used by the average
man for something more than listening to
concerts. Programs lose their novelty after
a few months, and the listener desires new
fields to conquer. Right now, some way
of utilizing radio in a different way than
listening in would be worth a small fortune
to the inventor.”

Which we soaks in along with the deli-
catessen. After we're through annoying the
digestive organs, we decides we'll sce what's
being thrown into the ether, for lack of any-
thing else to do.

The Master tunes in and gets WGY, and
we listens in for a while It’s plain most
of us are bored. A suggestion for somec-
thing new is in order, but don’t seem to he
forthcoming. The Master’s got a lot of
his devices on my set, and finally he tunes
into another station, in the middle of a pro-
gram. Then the little innocent utters the
fateful remark.

“That’s WEAF,” says Jerry, absent-like.

(Continued on page 368)
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- Directional Reception Re-
- duces [nterference

By PAUL C. HOERNEL

The reduction of interference in radio reception is a problem that has

long been under consideration.

The following article describes one

of the phases of this problem and its solution.

T was early realized by radio engineers
that the future possibilities of radio
transmission were greatly dependent
upon some effective means for the re-
duction of the effects of static. Long dis-
tance radio transmission from continent to
continent is still somewhat an uncertain
means of communication, both telegraphic-
ally and telephonically, due mainly to na-
ture’s broadcasting of ‘“‘static.” The radio
enthusiast who is interested in the reception
of broadcast radio programs knows only too
well the havoc that static plays during the
summer months. Various. types of wave
antennae, etc., have been suggested from
time to time as means for effective static
reduction, but all of these have proved more
or less impracticable for the radio amateur
and are more satisfactory in general for
the  reception of telegraphic signals.
Mr. H. T. Friis of the Bell Telephone
Laboratories has recently suggested an ef-
fective means of static elimination by direc-

Panel view of twin-loop receiver as developed
y Mr. Friis.

tional reception which is an important step
toward the final solution of the problem.
The scheme is not out-

the tuning fork; when struck a sharp
blow by a hammer it continues to vibrate
at its own mnatural pitch. The properties
of electrical vibrating systems are very
similar to those of mechanical vibrating
systems; if either is struck an impulsive
blow, it will tend to set the system vibrat-
ing at a rate or a pitch determined by the
electrical or physical dimensions of the
vibrating system. Static is impulsive in
nature and this property makes it impos-
sible to discriminate against it by frequency
selective means.

A rather interesting property of most
summer static is that it has definite points
of origin and definite directions of propa-
gation. A receiving system of the usual
type has no directional selectivity and is,
therefore, subjected to static impulses from
all directions. Mr. Friis’ scheme for effec-
tive static reduction takes advantage of the
directional characteristics of static and re-
duces its effect by the use of a highly direc-
tive receiving system. Of course, static
waves which approach the receiving station
in the same direction as the wave from the
transmitting or broadcast station camnot be
effectively eliminated.

THE FRIIS DIRECTIONAL SYSTEM OF
RECEPTION

The receiving system developed by Mr.
Friis in the Bell Telephone Laboratories is
shown schematically in Fig. 1. The receiv-
ing system consists essentially of two simi-
lar loop antennae, arranged to have their
planes substantially coincident and perpen-
dicular both to ground and to the plane of
the wave which it is desired to receive. The
mid-points of the loops are connected to the
“ground” of the set in order to reduce open
antenna effects.

The main feature of the system is the
arrangement for controlling the output volt-
ages of the two loop antennas so that they
may be combined to neutralize each other
or to eunforce each other, as desired. A
super-heterodyne receiver is employed, mak-
ing use of an intermediate frequency de-
tector for each loop; the plates of these in-
termediate frequency detectors are con-
nected in parallel to the intermediate fre-
quency filter.

The secondary winding of a variable coup-
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Rear view of the receiving equipment.

ling transformer is inserted in series with
the lead connected with loop No.’'1 to the
¢rid of its detector tube. This transformer
supplies the beating oscillator current to the
antenna circuit No. 1. The beating oscilla-
tor current is supplied to antenna circuit
‘No. 2 through a phase-shifting transformer
which comprises two fixed coils having their
planes mutually perpendicular, and a third
coil which is rotatable inside the fixed coils.
One of these fixed coils, the primary wind-
ings of the beating current input transfor-
mer to antenna circuit No. 1, and the pri-
mary winding of a coupling transformer and
a tuning condenser comprises the primary
circuit tuned to the beating current fre-
quency. The other fixed coil in the phase-
shifting transformer is part of the secondary
tuned circuit, which is loosely coupled to
the primary circuit.

At resonance, the currents in the primary
and sccondary circuit are 90 degrees out of
phase. Any desired phase angle of the beat-
ing current input to antenna circuit No. 2
and the beating current in antenna circuit
No. 1 can therefore be obtained by rotating
the phase coil. The amplitude of the inter-
mediate frequency current is proportional
to the product of the beating and signal

side the realm of pos-
sibility of construc-
tion for the radio
amateur.

THE NATURE OF
STATIC

Static in general is
due to the occurrence
of electrical discharges
in nature which usual-
Iy result in highly
damped waves being
“broadcast.” The ef-
fect of such highly
damped waves upon a
tuned radio circuit is
to set up in the cir-
cuit free oscillations
having a frequency
and a damping deter-
mined by the constants
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of the circuit. A
mechanical analogy is

Fig. 2. When the loops are brought side by side and an adjustment made for neutralization from one side, it will be found

that static interferences from the other side are also neutralized.
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currents.  Hence, any phase difference be-
tween the outputs of the two loops, or be-
tween the beating oscillator currents in the
two loops will appear also as a phase dif-
ference between the outputs of the inter-
mediate frequency detector tubes. This will
shortly be fully discussed.
* The rest of the set, namely, the inter-
mediate frequency amplifier, the mtermediate
frequency filter, the low frequency detector
and low frequency amplifier are all well-
known apparatus of the type usually em-
ployed in double detection, and no detailed
description of them is neccessary.
SPACING OF THE LOOP ANTENNA, ETC.
An analysis of the system shows that the
resultant current entering the intermediate
frequency band filter is dependent ‘among
other things upon two essential factors:
(1) The separation of the loop antennae.
The magnitude of the signaling current
entering the intermediate frequency band
“filter increases proportionately to the sepa-
ration of the loops and, for the optimum
adjustment, reaches one-half the maximum
possible value (the same value as one loop
alone would give) when the separation.is
one-twelfth of the wave-length. The phase
difference between the outputs of the loops
under these conditions is 30 degrees. As
the separation is increased beyond one-

Fig. 3. The general form of the direction
characteristics in which polar co-ordinates are
used.

angle of 150 degrees before they are added.
This is accomplished by changing the phase
of the beating oscillator currents in the two
loops by the adjustment of the phase-shift
transformer. I, and I, are now equal and
opposite, hence their resultant equals zero.
Under case B is shown the resulting current
when the waves arrive from the right. Here
I, is behind I, in phase, and after the same
phase shift of 150 degrees of I,, the two
currents are now separated by 120 degrees
only, instcad of 180 degrees, as before. The
resultant current is equal to I, or I,—that
is, equal to the current in one loop alone.

Two loops mounted on a turn-table arrangement make possible the neutralizing effects herein
described.

twelfth of the wave-length, the increase in
signal current cntering the intermediate fre-
quency band filter increases more slowly
than the separation and reaches a maximum
value at one-quarter of the wave-length. As
we increase the separation of the loops be-
yond one-twelfth of a wave-length the relas
tive amount of interference increases.

(2) The phase difference between the
beating oscillator currents in loops No. 1
and No. 2.

Fig. 2 gives a top view of a two-loop
system, showing the two loops, No. 1 and
No. 2, with the receiving set in the middle.
There is also shown in this figure the well-
known directional characteristic of one of
the loops, which indicates that the received
current will be a minimum when the plane
of the loop is perpendicular to the direction
of an approaching wave. A single loop then
is “blind” in two directions. The condition
for obtaining a blind spot in a third direc-
tion, for instance, for waves coming from
the left, is indicated under case A in Fig. 2.
The vector I, represents the resulting cur-
rent in the output of the intermediate fre-
quency detector No. 1, if we assume for
the moment that the beating oscillator cur-
rents in the two loops are in phase. Oun
account of the fact that the wave reaches
loop No. 2 a little later, the vector I, rep-
resenting the current in the output of the
intermediate frequency detector No. 2, has
a phase angle 30 degrees behind I, for the
case where the separation of the loops equals
one-twelfth of the wave-length, 7. e.,

360°
= 30°.

12

We wish to neutralize I by I,, so the phase
of the currents from the intermediate fre-
quency detector No. 2 must be changed an

TFor waves coming from other directions, I
and I, do not balance out entirely.

An inspection of the diagrams of Fig. 2
shows that when the loops are brought side
by side and adjustment made for neutrali-
zation of signal waves from the left, there
will result also a neutralization of signal
waves from the right. The system will then
be “blind” to waves in all directions.

291

The general form of the directive char-
acteristic is shown in Fig. 3, in which polar
co-ordinates are used. It is seen that a very
much more directive characteristic is ob-
tained with the two-loop system than with
the single loop. The dotted figure repre-
sents the characteristics corresponding to the
antenna separation of one-quarter wave-
length and the full line characteristics for
a limiting condition which is closely ap-
proximated for all antenna spacing less than
one-twelfth of a wave-length. It is evident
that a distinct advantage in respect to the
relative amount of interference received may
be obtained by reducing the antenna separa-
tion to one-twelfth of a wave-length, al-
though this is accompanied by a reduction
of signal strength. To decrease the spac-
ing still further will economize on the land
required for the system, but will require
more amplification with a corresponding in-
crease in ‘“set noise” and a higher degree
of stability of the system.

SHORT-WAVE, TWO-LOOP SYSTEM

The system described in the foregoing
paragraphs was tried out at the Bell Tele-
phone Laboratories’ experimental station at
Cliffwood, New Jersey, with signals in the
broadcasting frequency range, because the
short wave-lengths of these signals make it
possible to mount these two loops on a con-
struction similar to a turn-table which is
rotatable in a horizontal plane. Some of
the accompanying photographs show the
general construction of the antenna equip- -
ment., The distance between the loops is
34.4 meters, giving an upper limit of the
wave-lengths of the signals to be received of
approximately 600 meters. The loop antenna
diameter is 1.76 meters and cach of the
loops are wound with six turns of bare
No. 16 copper wire. It is quite important
that both loops point in the same direction,
although a variation of a few degrees is
permissible. The circuit is the same as that
shown in Tig. 1, except that the tuning
condenser and loops are mounted in the re-
ceiving sets to improve the facilities of tun-
ing adjustments. The experimental receiv-
ing set was installed in a house 6 feet square,
which is shown between the two bridges.
The ends and mid-points of each loop: are
connected respectively to the tuning con-
denser ‘and ground of each set by three wires
suspended in the horizontal plane about 30

(Continued on page 344)
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Circuit diagram for static reduction system using two -loop. antennae.
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Being a digest of the odd, interesting, more human side of America’s greatest indoor sport. d treatise on the
fads and foibles and general effect of Radio on civilization.
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,=T|IIIIII"'Z_E..'|ii|llIE; T_. Conducted by Don C. Walk [l "

Let’s have an end to this anti-radio talk
during the summer months. By far the
most significant feature of this summer’s
broadcasting Has bcen the putting aside
of all doubt that static and other hot
weather interference can. be overcome.
There have been few nights—and my
notes cover a surprisingly large amount
of intensely humid weather—when it
has been impossible to tune in the most
interesting and entertaining musical and
feature programs.

There is static, to be sure. But it is
a tamed, vanquished enemy which snarls
at the broadcasters these days. There
are too many superb broadcast stations,
sources of surging waves which over-ride
static with utmost ease, and leave the
loud speaker as limpid, beautiful music,
for any would-be fan to heed the doubt-
ing ones who are too blind to see—or,
more literally, too deaf to hear. It has
been a pleasure this summer to unearth
new stations and to welcome older ones
with increased power.

o mAN
F{' STATIC

[

,///”'_':_'
e
]

A
BROADCAST
STATION

At the present writing, super-power
scems to be the solution. Super-power,
which rises above the crackle of static to
bring one the best there is in the air.
It is my earnest conviction that the sum-
mer of 1925 will go down in radio his-
tory as the season when it was clearly
demonstrated that radio is an all-the-
year—round source of entertainment.

More power to you, lustiest infant of
the ages!

kK ok

Those listeners-in who live in the
Middle West, and therefore must receive
the full ringing tones of the new pipe
organ at WLV, are to be congratulated.
This instrument, under the deft hands
of Miss Johanna Grosse, enters one’s
living room with a pleasing sonority and
volume, to say nothing of its fidelity of
tone. 1 recall particularly the evening
during the course of which the organ’s
ringing tones were accompaniment to the
fine baritone voice of Mr. Ferguson, who
sang, “Come, for It’s June,” “Giv~ a
Man a Horse He Can Ride” and “King
of the Forest Am L.”

Let us all extend congratulations to
WGN for its magnificent. scoop in broad-
casting a number of selections by the
suaestro, Leopold Auer, accompanied at .the
piano by Mme. Auer. Here is adequate
evidence of the hold radio entertainment
has upon the public affection. This sta-
tion was swamped with letters, wires and

telephone calls following this recital by
the illustrious @irtuwoso who taught Jascha
Heifetz and scores of other artists the
violin. - Auer’s radio appearance is another
luminous milestone in the progress of this
advancing art. R

To this same station must be handed
credit for another prize-winning musical
event—the first radio introduction of
John  Philip Sousa, the master of all
bandmasters. Such radio events can but
mean the recognition of this Herculean
infant as an accepted medium of musical
dissemination.

Sousa’s radio adventure makes me
think of the excellent band music there
is at hand for the listener-in who will
dial to any of several stations. I recom-
mend especially WEAF, New York,
where during the summer recitals of the
Goldman band are broadcast; WCX,
where Sloman’s Concert Band entertains
almost daily from Belle Isle Park, and
WDAF, where the Ivanhoe Band is a
feature each week. All of these organi-
zations are highly specialized, abund-
antly talented. Any one of them is
worthy of the attention of the music
lover.

Among the Far West stations which
penectrate the pall of static and register
well is KOA, Denver. I have listened
to several most inviting dance programs
from this Rocky Mountain station by
the Harmony Peerless Orchestra, play-
ing from one of the leading Denver

hotels. This station—one of the super-
power string operated by the General
Electric Company—reaches my loud

speaker with fine volume, and usually
with an above-average program. Its
magnificent voice easily overcomes the
handicaps of hot weather broadcasting.

* % %

Dialing farther west, I must report
with dismay, that KFI, Los Angeles,
nightly recedes farther and farther into
the crackle of Rocky Mountain static.
I have kept faithful vigil, when all about
me was silent and asieep, and the only
sound was the mystic tinkle of distant
music. I look forward with foreboding
to the night when there will be naught
but the crackle of the static and the
snores of the non-radiotic individual in
the next apartment.

* % X

Shakespeare has been acted by every-
body of note on the stage, and some
not of note. He has but recently reached
the newest of media for the greater pro-
pagation of his magic talent.

I refer to the recent broadcasting of
selected passages from “The Merchant of
Venice” and “Twelfth Night” by the
Community Players at WMAQ), Chicago.
This event was successful to a marked
degree. All the sagacious wisdom and
enchanting beauty of this immortal bard’s
lines were retained in the radio rendi-
tion. The scenes broadcast were of spe-
cial interest since they were those omit-
ted from the stage versions in order to
hold such presentations to reasonable
length. The WMAQ players neglected
no touch, no method of enunciation,
which would tend to maintain the illusive
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quality of the poet’s writing. I sincerely
Lhope that WMAQ’s success with this
program will move other program ar-
rangers to delve into the endless mass of
material offered in the dramas of Shakes-
peare for further broadcast material.

Speaking of new stations brings to
niind the best of the new crop—in my
estimation—KPRC, Houston, owned and
operated by the Houston Post-Dispatch.
Here is a station which surely has the
very best in transmitting equipment, as
its power rating is only 500 watts, a fact
I noted with the utmost surprise. KPRC
comes over for me with astonishing clar-
ity, consistency and general excellcnce
of modulation. Its programs, at least
those to which I have listened, are as
fine as its equipment merits.

KPRC is one of the loudest stations
now on the air. On the night I lisfened
it came over louder and clearer than
KDKA, WLW, WGY or any other of
the many other super-power stations now
in the air. Its program, also, on that
night, was of exceptionally high stand-
ard. 1 refer to my notes, and find that
I want to extend heartiest congratula-
tions not only to the station, but to Miss
Jane Camack, lyric soprano, Mrs. W. A.
Stubblefield, organist of Trinity Episco-
pal Church of Houston, and the staff in
general. Mrs. Stubblefield’s accompani-
ments had much to do with the success
of Miss Camack’s rcanditions of “Will
o’ the Wisp” and “At the Well,” and her
playing of Chopin’s Opus 28, No. 17, on
the piano was a treat for the music lovers
who must have been listening in.

To the directors of this station I wish
to make this suggestion: Somewhere in
this broad land there is a code transmit-
ter with a sparker which played havoc
with some of the program to which I
listened, as it must have done for count-

less others. Run him down—and out!
* x ok
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The Thursday night offerings from
WEAF, New _ York, and its. associated
stations are looked forward to eagerly
by the writer. The Eveready Hour, the
Atwater-Kent artists, and the Goodrich
Silvertown Cord Orchestra are to Dbe
numbered among the best the air offers.
If this be advertising, make the most of
it!
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A New Neon-Filled Rectifier
Tube

By JOSEPH RILEY

tubes.

ODERN radio is built up on the

use of the thermionic vacuum

tube. These tubes with two elec-

trodes are used as rectifiers in bat-
tery chargers and as detectors in radio cir-
cuits; with three electrodes they serve as
ampliliers of unequalled power and flexi-
bility. They have in these uses become very
familiar to radio amateurs. The conduction
of electricity through such tubes, first in-
vestigated and explained by O. W. Rich-
ardson in 1903, is easily understood. The
electrons, driven out of the filament as a
result of its high temperature, are drawn
across to the positively charged plate, and
tuis electron transfer constitutes the cur-
rent. Such a stream of electrons is called
a “pure electron discharge.” If this dis-
charge 1s to remain simple in character, it
is necessary that there should be a high
vacuum in the tube so that the electrons
strike few or no molecules of gas as they
pass over from ‘the filament to the plate.
This condition is easily met in these days
of high vacuum pumps. It is possible to
draw out so much of the air that even if
the filament-to-plate distance were three feet
or more, ouly a few electrons out of each
hundred would strike any molecules. Such
high vacua have been obtainable, however,
only during the last ten years. Prior to that
time, partly through lack of suitable pumps
and partly through ignorance of the proper
procedure in getting gas out of the elec-
trodes, vacuuni discharge tubes always con-
tained perceptible amounts of gas so that

when in operation glows of various colors:

and locations were generally visible in them.
Veterans in the radio field who used the old
original “audion” bulbs and the various
“soft” tubes of 1909 to 1914 will remember
this peculiarity.

GAS-FILLED TUBES

The conduction of current through gas-
filled tubes is not nearly so easy to explain

AN TR T mERIn

The two-element tube
without a filament,
which is used for the
rectification of plate
voltage for vacuum
tubes. These tubes,
when used with a suit-
able transformer and
filter, will supply a
“B” voltage without
any hum.

L T TN O T

as is the pure electron discharge. From
1895 on to 1910 a great deal of time was
spent by physicists in investigating gas con-
duction, and a theory of what takes place in
such discharges was finally formulated. Dur-
ing these investigations much was learned,

In this article is described a new development in rectifier

There is no filament in this tube and its life is said

to be much longer than that of the average tube on the
market today.

but the concentration of efforts since 1912
on the hot wire tube has distracted the at-
tention of workers from the earlier experi-
ments which are now not so well known as
their importance warrants. Within the last
few years, however, workers have been turn-
ing back to gas-filled tubes, which, for cer-
tain purposes, possess special advantages. As
a consequence of this renewed activity a
number of such tubes have appeared on the
market, designed for practical applications.
A NEW GAS-FILLED RECTIFIER

Prominent among these new tubes is one
sold as part of a “'B’ battery eliminator.”
A “B” battery eliminator is a device for
delivering a direct voltage when connected
to a source of alternating current supply,
such as is used almost universally for house
lighting. Such a device must include, in the
first place, a rectifier {o convert the alternat-
ing current to pulsating direct current and,
in the second place, a filter combination of
inductances and capacities to smooth out the
pulsations and deliver a steady D.C. voltage.
The gas-filled tube here referred to acts
merely as a rectifier in the eliminator.

The tube (Fig. 1) resembles on the out-
side an ordinary radio tube and fits into an
ordinary four-prong radio socket. Two of
the prongs, however, are dead, since the tube
contains but two electrodes—a hollow cylin-
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Fig. 2 shows the current change in the tube as
the plate voltage is varied from 138 to 240 volts
and back.

FiG 2

drical one about 1%% inches long and ¥ an
inch in diameter and a much smaller one
supported on a glass rod near the center of
the hollow cylinder. This second electrode
has less than 1/100 the area of the cylinder.
Both electrodes are of aluminum. The tube
contains neon gas at a pressure of between
three and six millimeters of mercury. In
other words, the gas pressure of neon in the
bulb is something less than 1/100 the pres-
sure of the air in the free atmosphere.

PROPERTIES OF NEON

Neon is one of the “rare gases” of the
atmosphere discovered by Sir William Ram-
sey and his associates in 1898. Since the
percentage of neon in the air is exceedingly
small, it was, up to about five years ago.
very difficult to obtain. Now, however, it
can be bought rather easily as a commercial
article.  As furnished commercially, neon
always contains traces of helium, argon and
hydrogen, but these impurities have no im-
portant effect on the action of the rectifying
tube here under description. This gas, neon,
has a number of peculiar properties which
render it useful in electrical work. It can
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NEON GAS
AT LOW
PRESSURE

PLATE OF
ALUMINUM
ALLOY
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There is no filament to burn out in the recti-
fier tube shown above, the only elements being
a rod and plate.

be made to glow under a small electrical
potential, and practically all of the light
which it then gives off is of a sort to affect
the human eye. The scientist says, conse-
quently, that neon has an extremely high
“luminous efficiency.” This is the gas which
is contained i the little tubular devices used
by automobilists to find out whether their
spark plugs are operating.

THE NEON RECTIFIER IN A D.C. CIRCUIT

When the neon rectifier tube is placed in
a D.C. circuit with the outer cylinder con-
nected so as to be charged positively and
the voltage on the cylinder is gradually in-
creased, no current passes across until 135
volts is reached. Then a glow appears on
the small central electrode and a current of
about 1/20 of a milliampere will pass. This
glow comes on and off as the potential is
raised above or pushed below the critical
value of 135 volts. If the voltage is rassed
from 135 to 200, the current rises to per-
haps two milliamperes as a maximum.

If now the lamp connections be reversed,
the effects are quite different. No current
passes and no glow appears until the cylin-
der is at a negative voltage of 175 volts.
At that voltage the characteristic pink glow
of neon appears suddenly all over the cylin-
der, inside and out, and the voltage falls
back to a lower value, perhaps 140. If now
the potential of the cylinder is lowered, this
glow remains until 110 volts is reached, when
it sharply goes out. The current passed
when the cylinder first glows at 175 volts
is about 150 milliamperes, and increases to
200 or more as the voltage is raised ten
volts or so above the starting value. These
figures will be found to differ slightly in
different tubes, largely on account of varia-
tions in the pressure and purity of the gas.

For those seriously interested, these con-
ditions are best represented graphically, as
in Fig. 2 and Fig. 3. Fig. 2 shows how

(Continued on page 364)
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How the current varies as a negative charge
on the plate varies from 135 to 150 and return.
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ENGLAND
K On the initiative of
Committee the Radio Society of
on Great Britain a com-
Standards mittee is being formed

to attempt the stand-
ardization of radio apparatus and parts.
This has been done to the extent of the
bases of vacuum tubes in the United
States, but that is about the only thing
that is standard, except static and like
disurbances.

The French tube here
shown uses, instead of a
grid, a concave strip,
which is placed on the
opposite side of the fila-
ment from the plate. This
new element is shown at
the right in the sketch.
The filament is heated by
one dry cell and the tube
may be used as either a
detector or an amplifier.

iy

As a result of the un-
usually wet season in
Northern Ireland, the
Director of the Belfast
station of the B. B. C.
has received a number of letters begging
him to close down the station until the
autumn, as the writers are positive that
broadcasting is the cause of all the bad
weather.

A Sequel to
Rainy
Season

SR T

A Scotch radio ama-
teur recently picked up
the signals from the
SS. Samaria at sea, and
and it was then that
the new malady first attacked him. The
ship was rolling badly and this caused
the pitch of the C.W. note to vary in
sympathy, so that it was not at all hard
to picture the rising sea and the un-
steady decks. Of course, this happened
in Scotland and it might well be that the
amateur had partaken too freely of his
native brew.

Radio Mal-
De-Mer?

e The British method
S'ecret of leaving broadcasting
Wireless to be carried on by a
Limited monopoly is threatened

by the formation of a
new company, whose product is an in-
strument for attachment to sets. Its
main purpose is to permit reception of
broadcast programs which will not be
accessible without it.

The new invention is designed mainly
for transmlttmg messages Whlch cannot
be tapped and is also free from inter-

ruption by static. Rapid changes in
wave-length are possible, such as have
been used in Naval circles to avoid listen-
ing-in by the enemy. The only explana-
tion given is that under the new system
the message would be transmitted like
a chord in music and that the special
receiver, which could be fixed to any
set, crystal or tube, would split up the
message into its component parts or
words.

The new company is frankly out to
break the monopoly of the B. B. C,
whose programs and policies have been
freely criticized ever since its start.
However, the system of broadcasting
now in use in England permits the trans-
mission of a program to every part of
Great Britain. An experimental station
has been established and Secret Wireless.
Ltd., has secured official permission to
carry out experiments on allotted wave-
lengths.

As the majority of the Interna-
tional Radio News items are ob-
tained from foreign magazines
there is necessarily quite a lapse
between the event and the time that
it may be presented to our readers.
RADIO NEWS would be glad to
publish such articles of interest to
broadcast listeners as may be sent
by fans in foreign countries. Make
the letters as brief as possible. The
subject matter should concern
chiefly items that will be of inter-
est to the radio public in general,
such as experiments, unusual
broadcast features, etc. Address
all communications to Editor, In-
ternational Radio, c¢/o RADIO
NEWS.

GERMANY

R

Law Court

s

A new feature of the

§ programs from the
Now by ¢ Frankfort station is the
Radio g daily summary of law

L

TR B

cases, in which the deci-
sions of the German Higher Courts are
given together with resumé of the trials.
It is hoped that these items will stimu-
late interest in the law. At all events
they will probably serve as warnings to
many.

Radio is now wused in
Germany to warn the in-
habitants of the river val-
leys against probable floods.
Large stations, situated at
the danger points in the
rivers’ courses, will broad-
cast signals whenever the
waters seem likely to over-
flow their banks, while
warnings will be shouted
to the people by means of
loud speakers placed in
prominent positions in the
town or village.

www.americanradiohistorv.com

The lug shown in the accompanying illustra-
t1on is a Norweglan product and is made of

“argentan,” an excellent alloy for use as an
electrical conductor, The lugs may be used
as connectors to binding posts or they may
be clipped together by means of the small

projections that are raised on the side.

RUSSIA
T Radio is changing
Radio :  slowly but surely the
Influencing $ cultural aspects of lifc
Countrydlfeé in backward Russian

villages. Millions ot
peasants, whose whole world was form-
erly bounded by the happenings within
a few square miles, now throng to the
village reading rooms several times a
week to listen to -the news of the world
from the loud speakers. The type of
transmission is the same as in the United
States, but there are more agricultural
talks.

In the Moscow province alone, two
hundred additional receivers. were instal-
led this spring. In the city of Moscow
there are 350 radio clubs with a total
membership of about 13,000. The use
of private receiving sets was not author-
ized by the Government until last fall.
Two months after the new radio law was
passed, 50,000 receivers were in use in
Moscow. Persons using them are re-
quired to pay a small annual license fee.
Aside from this, there are no restrictions.

Everywhere rad1o is being accepted with
pleasure and great enthusi-
asm shown. The radio
audience is increasing by
leaps and bounds.

These German rheostats have sev-
eral advantages. First they do
not take up as much space on
the panel as those that are in
common use in this country.
They may also be obtained in
blocks of four (see above) or
less, so that all the filament con-
trols of a set may be grouped
together. Another advantage is
that the numbers on the movable
rims give a comparative indicatiot
of the amount of filament cusrent.
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Recent Radio Progress
Abroad

AUSTRIA

Radio broadcasting started as a regu-
lar service in Austria, with the opening
of the Vienna broadcasting station on
October 1, 1924, Considerable interest in
radio has developed since that time and
it is now estimated that there are ap-
proximately 50,000 receiving sets in use in
that country. .

Individuals desiring to purchase an
operate radio receiving sets must apply
for and procure a license from the Aus-
trian government. The annual recciver’s
license fee ranges from 15,000 to 30,000
crowns and is effective for the balance of
the calendar year in which it is issued.
It is also necessary to procure the per-
mission of the government to erect an
outside aerial.

Protected by an import duty against
foreign competition, Austrian radio
manufacturers arc doing a fairly satisfac-
tory business in their home market.
Nevertheless, radio apparatus of Ameri-
can manufacture is sold in Austria and
although high prices militate against the
American exporter, it is believed that
super-heterodyne kits, mneutroformers,
condensers and variable grid leaks should
{ind a fair market in Austria.

‘CZECHOSLOVAKIA

The Ministry of Posts and Tele-
graphs of the Government of Czecho-

slovakia has recently contracted with an
American firm to erect and equip a broad-
cast station at Prague. This station,
which will have a power of 5 kilowatts,
will be used for broadcasting over the
entire republic. It is further planned that
smaller stations will be constructed in
Brno, Bratislava, and Kosice.

SPAIN

Public interest in radio and the result-
ing market in Spain varies considerably
throughout the kingdom. "The operation
of two broadcast stations in Madrid has
created a considerable market for radio
sets and parts in that city and vicinity.
There is also a radio periodical published
in Madrid.

In Bilbao, two broadcast stations were
rccently put into operation. A good
market for receiving sets, chiefly of the
crystal type, resulted. Most of the radio
apparatus on this market is of British
and French origin, due principally to the
fact that local dealers prefer to carry a
limited stock and make frequent small
purchases. This practically prohibits the
radio dealers in Bilbao from purchasing
their supplies in distant markets.

That this situation does not obtain
throughout the entire kingdom is evi-
denced by the fact that during the first
quarter of 1925, Spain was the lcading
European market for American radio
manufacturers. During that period,
shipments of radio apparatus from the
United States to Spain totaled $108,370.
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The English mercury
variable condenser
shown in the sketch is
said to eliminate the
necessity o f shielding
against hand capacity
effects. As the conden-
ser is hermetically seal-
ed it is dust-proof and
the tuning is sharp on
account of the micro-
meter adjustment. It
may be obtained in three
different capacities.

Latin-America
ARGENTINA

Interest in radio is growing rapidly in
the Argentine—the foremost Latin-
American market for American radio ap-
paratus during the first quarter of the
current year.

The Argentinian government has not
as yet issued regulations governing
broadcasting and the sale and use of radio
receivers. However, a number of broad-
cast stations have been erected in Argen-
tina and are now in operation. The
most important of these is in Buenos
Aires Wave-lengths ranging from 250
to 600 meters are used throughout the
republic.

Rezistanca Kuplita Amplifikatoro®

De FRED A. PARSONS

Por klareco kaj fideleco en reaudigado neniu audio amplifikatoro egalas la rezistancan kuplitan
tipon. La priskribo donita ci sube detalas la konstruon de tia amplifikatoro kiu estas kaj efika

UNE kun la publika prezentado de la

novaj konusoformaj laiitparoliloj kiuj

nun estas en la vendejoj, estas pli
necesa ol iam havi preskait perfektanv am-
pliikadon en audio frekvencajhglmplxﬁka—
toroj tra la tuta etendigo de la volfrekvenco,
pro la fidela reaiidigpovo de &i tiu tipo de
latitparolilo. Multfoje oni kondamnis gin
pro gia emo adidigi Cion kio ekzistas en la
amplifikatoro, speciale la distordajojn. Estas
la manko de ¢i tiu geno en la rezistanca
kuplita amplifikatoro kiu faras &in ideala
por perfekta reaiidigado. Tamen, estas du
notindaj malplac¢ajoj en ¢i tiu formo de am-
plifikado, nome, ke pli alta plata tensio ol
la kutima 90 voltoj “B” baterio kiu devas
esti uzata por trapenctri la internan rezis-
tancan perdon trans la plata rezistilo kaj,
pli grava, la grado de amplifikado, lait ¢iu
sekcio estas multe malpli, bezonante tri sek-
ciojn por egali la gajnon en du-sekcia kup-
lita aparato. Se la gustaj lampoj estas
akireblaj, ¢i tiuj malplacajoj povas esti tuj
venkitaj. En la amplifikatoro priskribita ¢i
sube, Western FElectric 102d lampoj estis
uzataj en la unuaj du sekcioj kaj 250B “E”
lampo en la tria sekcio.

La katizo de la kompare malgranda gajno
ait amplifikado la@i ¢&iu sekcio en la rezis-
tanca kuplita aparato estas ke la tensia am-
plifikado estas limigita &is iom malpli ol la
tensia amplifikada povo de la lampo (tipo
201A, 301A), kiu estas normale cCirkai 6.
Tamen, per la uzado de transformatoroj, la

pligrandiga proporcio de la fadenvolvoj estas -

cranda decidilo en la malkovro de necesa
tensio kiu devas esti turnata al la krado dc
la proksima lampo. Klarigante ke la am-
plifikada povo de 102D lampo estas 30 mon-

*Esperanto translation, by James Denson Sayers,
President New York Esperanto Club, of “A Re-
sistance Coupled Amplifier,” by Fred A. Parsons,
appearing on page 59, Rapro News, for July, 1925,

kaj bonorda.

tros tre videble kiai gi estas ideala en la
rezistanca kuplita amplifikatoro. La karak-
terizajoj de ¢i tiu lampo estas jenaj: Fila-
menta kurento, .950 amperoj; filamenta ten-
sio, 2; plata kurento, .0005S amperoj; plata
tensio, 120; amplifikada povo, 30; plata im-
pedanco 100,000 omoj, kaj la kurentapova
rezulto, .0045 vatoj. Pro la treege mal-
granda plata kurento la interna rezistanca
malgrandigo ¢e la plata rezistanco estas

b
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Maldekstre: Tri-sekcia rezistanca kuplita ampli-
fikatoro, kiu disponas remarkindan kapablon
sen disordo.

malalta kaj 100 voltoj estos sufice por doni
deziratajn rezultojn. Je ¢&i tiu tensio la
plata kurento estas .0005 amperoj éiu lampo
en la unuaj du sekcioj, ¢éar la interna plata
impedanco de 100,000 omoj kune kun egala
valoro en la plata cirkvita rezistilo donus,
per la uzo de la Lego de Ohm, & tiun
kurenton.

Pro la decidiganta tensia malgrandigo
trans la filamentoj de la 102D lampoj, ¢i
tiu] estas kunligitaj en serioj tra ses-oma
reostato al la sesvolta “A” bateria fonto,
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dum la “E” lampo en la tria sekcio estas
senpere trans la baterio sen reostato, la per-
mesebla voltricevo ée la filamento de &] tiu
tipo estanta 6.5 voltoj. En & tiu cirkvito
la karento en la filamentoj de la 102D
lampoj estas .750 amperoj, pli granda valoro
en amperoj disponus pli da povo en la pro-
dukto ol la laiitparolilo povus estri. Pro la
malgranda kurenta kapablo en la plataj cirk-
vito] de la 102D lampoj, “E” tipo estas
uzata en la tria sekcio, la maksimuma povo
disponebla estanta proporcie al kvin vatoj.
Kclkaj. statistikoj montrantaj Ia kurentajn
valorojn en la produktanta cirkvito estos in-
teresa ¢i tie. La programanoncisto de iu
500-vata disatidiga stacio 30 kilometrojn for,
katizus al la plata kurento en la “E” lampo,
normale havanta .004 amperojn kun 9-voltan
negativan inklinon, svingi al .019 a# .020
amperoj, estrita kurento de 15 ait 16 mili-
amperoy, tio estas, pli ol la plimulto da
lautpargliloj povas efike uzi. La avantajo
en havi ¢&i tian grandan kvanton da povo
estas'ke tuj kiam la energio disponita je
Iq eniro (“input” sur diagramo) estas pasi-
gita sen distordo tra la tri sekcioj de la am-
plifikatoro kaj liverita en la sonprodukto
kun_tonopovo pli ol sufiéa por ordinaraj
celoj.

La. valoroj de la diversaj rezistancaj kaj
k}lpll‘gaj kondensatoroj estas montritaj en la
cirkvita diagramo.  La fadeninterligado
povas esti farata tre simpla en rezistanca
kup.lita‘ampliﬁkatoro, se la aparato estas
projektita en la progresa sinsekva maniero
montrita. Car ne ekzistas problemo de at-
mosferajoj, kiel en transformatora amplifi-
kilo, .nemuj kriacoj aii aliaj malbonaj re-
zultoj kunestas, kaj la amplifikatoro restas
tute kvieta. Ankall 3ajnas esti multe pli
mglgranda proporcio de atmosferajo kaj
aliaj eksteraj malhelpajoj por interrompi
amplifikadon de signaloj.
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History of Radio [hventions.

By A. H. MORSE, A.M.LE.E., Member [.R.E. New York-

CHAPTER VI
REGENERATION: ITS RECEPTION

In the experimental days of the triode, it
was found that under certain conditions
audio {frequency oscillations were set up,
causing singing noises in the telephones.
These noises would disappear (or their pitch
would be varied) when the adjustments were
altered; they were a nuisance and came to
be kunown as the “canaries.” Their cause
and its possible use scem to have been dis-
covered almost simultaneously by a number
of persons, and thereafter it soon became
apparent that a revolution was about to take
place in the art of radio reception.

The singing was a manifestation of a
property which was, in more or less de-
gree, inherent in the triode, and which could
be increased and brought under control for
useful purposes by means which became the
subject of numerous patents to different in-
ventors in various countries. In some cases
one use of the property was patented, and
in other cases another. The consequence is
that the patent situation on this feature is
much involved, particularly in certain coun-
tries.

. In the United States of America the first
invention of the regenerative use of the
triode was, until recently, credited to E. H.
Armstrong, who, according to Professor
J. H. Morecroft, accidentally placed two
coils “much nearer to each other than they
should normally be,” heard a strange noise
in the telephones. This was a “beat” note,

SR
~

Fig. 29 shows the relation between the curve of
the beam reflector and the wave-length used.

between the oscillation frequency set up by
his triode or “audion” and that of an incom-
ing signal which was being impressed on his
aerial circuit. Thus was invented (if not
for the first time) not only triode regenera-
tion, but the detecting self-heterodyne, the
simplest possible instrumentality to reduce
to practice the masterful invention of Fes-
senden.

The Year Book for 1923, which is pub-
lished by a Marconi subsidiary in London,
credits the invention of the self-heterodyne

*Late Supt. Dowm. DeForest Wireless Telegraph
Co. and United Wireless Telegraph Co.; Engineer,
Marcont’s  Wireless Telegraph Co.; Wireless Ad-
<iser, Indo-European. Telegraph Co.; Managing
?’7'3({1{?01/, Marcont Wireless Telegraph Company or

cnada.

to Meissner of Berlin in 1913, whereas it
was specifically patented to H. J. Round in
Britain by Patent No. 28,413 of that year,
and Meissner expressly disclaims it. (Br.
Pat. 252/14.) Nevertheless—and despite the
further disclaimer of the British patented
inventions of Franklin (13,636/13) and
Armstrong (24,231/14) —Meissner’s specifi-
cation carries claims which appear to cover
all three. If the reader is fond of mental
exercise, he will enjoy studying the latier
(amended) specification in the light of the
others mentioned therein.

The specification of Round’s patent makes
the following clear reference to the inher-
ent capacity for regeneration in the triode:
“By suitably adjusting the circuits, signals
produced by continuous waves can be heard
in the telephones. If the capacity between
the grid and the third electrode is insufficient,
a small condenser may be connected across
the grid and the third electrode, or the oscil-
lation circuit may be made to interact with
the aerial or with an intermediate oscilla-
tion circuit by so arranging the circuits that
there is mutual inductance between them.”

Precisely the same circuit arrangement
was previously patented in Britain to C. S.
Franklin (13,636/13), whose invention was
the use of regeneration to nullify or reduce
the resistance of the receiving system. .

An important development of the regen-
erative principle in receivers is the super-
regenerative circuit, in connection with
which the following patents and applications
therefor are held to be more or less rele-
vant: Br. 182,135, U. S. Serial 807,388 (?),
Armstrong; Br. 156,330, U. S. 1,407,245,
Br. 130,408, U. S. Serial (?) 276,856, Feb-
rurary 13th, 1919, Turner.

Whether or not the U. S. Patent Office
differentiates, or will differentiate, between
the use of the “feed-back” circuit for the
(a) generation of oscillations for transmis-
sion purposes, () generation of oscillations
for “heterodyne” reception, and (c) ampli-
fying received signals, the author does not
know.

CHAPTER VII

THE TRIODE AS A GENERATOR OF RADIO
FREQUENCY ALTERNATING CURRENT

By causing a telephone receiver to react
on a telephone transmitter, A. S. Hibbard,
in 1890, discovered the principle of the Hum-
mer or Humming Telephone (Fig. 27).
Later, Professor Larsen, of Copenhagen,
used the same principle in the production of
alternating current from a direct current
source (13). Therefore, the use of reac-
tion or regeneration in the production of
alternating currents from a direct-current
source was well known when the triode came
into being. Nevertheless, it is not_ recorded
that anyone sought to duplicate the hummer
phenomenon with the triode, which latter
seems to have been accidentally developed
as a generator, without reference to any
prior art.

Since 1913 it appears to have been gen-
erally recognized that under certain condi-
tions, which were only too easily estab-
lished, the generating property of the triode
was inherent and inevitable.

In Armstrong’s (American) specification
we read: “It will be understood from what
has been said that the ratio of transforma-
tion of the transformer should be adjusted
to get the maximum signals without causing
the audion to generate oscillations.”

In the specification of his British Patent
13,636/13, TFranklin also directs attention to
the danger of persistent oscillations being set
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up in the triode, and at about the same time
DeForest, too, had mentioned the precautions
necessary to prevent singing.

The first reference in the records of the
British Patent Office to the use of a triode
as a useful generator for transmission pur-
poses seems to be in the specification of Br.
Pat. 252/14 to Von Arco and Meissner.

From the foregoing it would appear that
the possibility of generating radio frequency
alternating currents by means of a triode
was fairly well known for some time before
anyone suspected that it could be developed

Testing the direc-
tional effects of 3
beam transmitter,

Sl m i

T ol B W

ko e v

The first to use

for transmission purposes.
the triode in a transmitter appear to have
been Round in England, and Von Arco and
Meissner in Germany ; but such use does not
appear to have been specifically patented any-
where, unless, perhaps, in the latter country.

CHAPTER VIII
BEAM AND SHORT-WAVE RADIO

In an address to the shareholders of Mar-
coni’s Wireless Telegraph Company, Lim-
ited, on December 3, 1923, Senator Gugli-
elmo Marconi made the following statement
in reference to beam signalling:

“This system is, I believe, destined to
bring about somewhat of a revolution in the
methods hitherto employed for communicat-
ing by wireless with distant countries. Ac-
cording to this system the electric waves
which carry the messages are projected and
propagated in a beam in any desired direc-
tion only, instead of being allowed to spread
The advantages of

least four-fold,

the new method are at

because:

“I. Due to the better utilization and con-
centration of power a much smaller amount
of electrical energy need be employed for a
given distance, resulting in a substantial
economy in capital and working expenses.

“2. Only stations inside a certain re-
stricted angle or sector are enabled to re-
ceive, and this increases the privacy and
secrecy of communication, besides greatly
reducing the possibility of mutual interfer-
ence with other stations.

“3. Owing to the employment of com-
paratively short waves, the speed of trans-
mission and reception can be several times
greater than what is attainable with existing
long-distance systems.

“4. The disturbance caused by the effects
of aémospheric electricity are greatly mini-
mized.
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“During the tests which I have already re-
ferred to, communmication was- successfully
carried out on this system between England
and many places abroad, including St. Vin-
cent (Cape Verde Islands), up to a distance
of 2,250 nautical miles, by the employment
of only a fraction of the electrical energy
hitherto found necessary to cover such dis-
tances. I am now completing arrangements
which will enable me to give this system a
thorough test between England and the
United States of America.”

It was by means of very short waves and
parabolic reflectors that Hertz carried out
his experiments and laid the foundation of
radio, and it is recorded that he produced
waves of 30 centimeters in length, which he
concentrated into a single beam. It is also
recorded that Senator Righi produced waves

T e T

The fundamental cir-
cuit of the Hummer.

1s familiar to anyone
who has held a tele-
phone receiver close
to the transmitter.

F16.21

R

as short as 2.5 centimeters, while Senator
Marconi used waves of ten inches in length
in 1896-97.

_ In Marconi’s provisional specification of
June 2, 1896, we read that when it is desired
to transmit to the greatest possible distance
and in only one direction, “I place the oscil-
lation producer at the focus or focal line of
a reflector directed to the receiving station,
and I place the tube or imperfect contact at
the receiving instrument in a similar reflec-
tor directed toward the transmitting instru-
ment,” while in a Marconi (Canadian) pros-
pectus (undated, but apparently published in
1907) we read:

“Com. Marconi has recently perfected in-
struments by means of which he is enabled
to so direct the waves of wireless that they
will travel in a direct line from the point of
transmission to the point of receipt, and can-
not be received at any other station or point
than the one at which they are intended to
be received. By this means wireless waves
are conducted through the ether in focal
lines of force exactly as though wires were
used.

The practical utility of short-wave “beam”
and, in greater degree, “broadcast” signal-
ling, i1s now established, but, on account of
the attenuation of short waves during sun-
light, it has yet to be proved that they will
be useful for continuous long distance com-
munication. Moreover, the known fluctua-
tions of the apparent path of signal waves
of the length now in use, suggest that beams
will be impracticable for long distance work,
unless they are very little concentrated, and
consequently not beams at all. It is possible,
however, that very short waves may be
found to be more persistent in their direction
than the longer waves.

As to to prospect of energy economy, to
which Senator Marconi refers, there can be
no doubt as to the efficacyrof short waves,
per se. This has frequent'y been demon-
strated during the last feys years by the
performances " of amateurs. In fact, it is
getting to be a commonplace thing, particu-
larly in the winter months, for these en-
thusiasts to engage in two-way telegraph
communication over distances of the order
of two thousand miles, with only one hun-
dred watts of energy. If they used “re-
flectors,” their performances no doubt would
be credited to the efficacy of the “beam.”

This humming effect .

Before any opinion can be expressed on
the efficacy or practicability of the “beam”
method, as such, over long distance, it must
be demonstrated that, as compared with what
can be accomplished on the same wave with-
out a reflector, the beam method secures:

(1) Useful economy of the ether.

(2) Useful secrecy.

(3) Any appreciably greater distance, and

(4) Any considerable economy of power.

The first alone will justify the method,
if maintenance costs are not excessive.

There seems to be little likelihood of the
second.

The third is important, and the fourth is
likely to be negligible, except in so far as
the operating speed may be governed by the
power used.

Having regard to the power economies
which, as is well known, can be effected by
the use of short waves, per se, and in view
of operating costs and overhead charges
which, within certain limits, are independent
of power consumption, there appears to be
little benefit to be derived, in terms of
power economy, from the use of reflectors,
even when the latter are developed to per-
fection. If, however, reflectors are evolved
whereby radiation is limited to an angle of
even 30 degrees, their use will be amply
justified, although no useful “secrecy” ob-
jective will be attained. In this connection
it must not be overlooked that a 30 degrces
“beam” in trans-Atlantic communication
would give a wave front of approximately
2,000 miles at the receiving terminal. Even
if reflectors prevent only rearward radiation
—and this is theoretically possible by other
methods—their use will be amply justified,
since the major problem today is rather how
to effect economies in the ether than in power
consumption.

The generation and radiation of power at
very high frequencies present many diffi-
culties, when twenty or thirty kilowatts have
to be radiated; and herein lies the chief con-
cern of technicians; moreover, when reflec-
tors are used, the problem is further com-
plicated.

Reference to TFig. 29 will show the im-
portance of wide aperture reflectors. For
practical purposes Marconi proposes to use
an aperture of eight wave-lengths which,
for the Canadian stations of the proposed
Imperial Chain, will involve reflectors 840
meters wide, since the said stations are
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licensed for waves of from 85 to 105 meters
(but with no angular limit, except that im-
posed by the British contract). On the other
hand, in Marconi’s Society of Arts paper
(10d), there is reference to a new type of
flat aerial and reflector invented by Irank-
lin, which may indicate that the parabolic
form of reflector is losing favor. The new
type suggests the directional radiator pat-
ented (Br. 130,064 ; U. S. 1,360,167) to Alex-
anderson, who claims for it “a directive ef-
fect comparable with the focusing of a beam
of light by a lens or mirror.”

It s popularly believed that a radio beam
has been successfully focused on Sydney,
Australia, from Poldhu, England, and this
belief is no doubt due in some measure to
the title of Marconi's recent paper, “Results
obtained over very long distances by short-
wave, directional wireless telegraphy, more
generally referred to as the Beam System,”
in which communication with Australia was
mentioned. The paper itself, however, makes
it clear that this is not so; moreover, the
efficacy of such focusing would need to be
proved, not only at the objective, but at other
points outside of the prescribed path of the
beam, as is required, in fact, in the British
contract.

The practicability and utility of the beam
method of transmission and reception of
waves of the order of ten meters in length
appear to be unquestionable, but it is early
yet to form an estimate of the distance that
may be accomplished .thereby. 1t has to be
borne in mind that the shorter the wave,
the greater is the limitation upon the power
that can be radiated, while the longer the
wave, the greater are the difficulties of re-
flection and focus—until a parabolic reflector
becomes out of the question.

A useful method of precise measurement
of short waves has been evolved by the
United States Bureau of Standards, and is
described in a paper by F. W. Dunmore and
F. H. Engel in the Proc. I.LR.E. of October,
1923.

The higher telegraphic speeds that will be
possible with short waves—as compared with
those now in general use—will, of course,
be largely facilitated by the comparative
smallness of the power required.

It is necessary that there should now be
an accepted scientific definition of a “Radio
Beam”; otherwise it would be well to de-

(Continued on page 358)

An English beam-transmitter station which can direct radio waves to any desired point,
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The [nterflex Circuit

By HUGO GERNSBACK

Member American Physicial Society

The author here describes a rather unusual set that bids fair to become popular. It has sev-
eral original twists and brings out a principle that is but little known.

1 and 2 are secondary and aperiodic primary respectively, 3 is the straight-line frequency condenser. 4, audic transformers. 5, Amper-
ites. 6, fixed carborundum crystal. 7, radio frequency transformer. 8§, potentiometer, 9, fixed by-pass condenser,

OME years .ago, while experimenting s te = tion of the tube will give an amplification of
with a crystal-vacuum tube combina- Stations Logged By the Author Within 2 10 to 20 times. The same is the case, in this
tion, we fell upon a circuit shown in Hours in New York City ! particular circuit, if you use a tube alone,
Fig. 1, in which a crystal detector is con- Dial when the addition of the crystal will give you
nected rlrrht into the grid circuit. The writ- Station Setting Meters great amplification.
er at the time thou()ht that this was original, xgzg Ii‘(’)izll ;f 43? P This circuit is remarkable in that there is
but later on found that the prmc1ple was wIZ el 31 4543 no distortion, and the reception of the signals
known, having been previously described in wJY Local 46 405.2 is about as clear as the writer has ever heard.
some scientific papers. &%{T iCthllECtadY’ N. Y. 2; 2/6?2 The only drawback with this circuit is that
The final circuit evolved is the one shown WERD  Ziom TII 67 3446 it tunes broadly—that is, for local stations.
in Fig. 1. The coil L-1 is a 3-inch tube, WMCA Local 74 340.7 A surprising fact, which the writer believes
Wound with about 55 turns of No. 20 S.C.C. WGBS Local 89 315.6 has not been recorded heretofore, is that this
wire, while the condenser C should have a %,?I_\(f{ }’Itotjl)di;gche! 1;3 T g}‘ ‘gggé circuit is really excellent for DX Work ‘With
capacity of 0.0005 mf. The crystal A may be WPG  Atlantic City, N. J. 98 2998 a single-tube set of this kind the writer has
any good crystal, although the writer m his WORD Batavia, IIL 108 278 Ilstened repeatedly, in New York City, usmfr
experiments has found that a fixed carborun- &:%‘&}J {:h“addph‘a: Pa 115 278 a 60-foot aerial and ground, to stations in
. o oMo arrytown, N. Y. 120 273
dum crystal is the best, bccause it is the most WBBR Staten Island, N. Y. 121 273 Philadelphia, Atlantlc C1tyy Pittsburgh,
stable. Any good vacuum tube may be used. WAAM Newark, N. J. 132 263 Springfield (Mass.), all of the Chicago, sta-
This circuit is not a reflex, nor is there WRNY  Local R 135 258.5 tions and WOC, Davenport, which was the
regeneration. The crystal in the grid circuit &%%(O E;;’jrk N T %i? ggg furthest station recorded on this circuit and
acts as a detector, while the first tube acts as WODA Paterson, N. J. 164 202.6 is at a distance of 1,100 miles.
an amplifier ; the amplification depending upon The Interflex takes in the entire broad- On DX the tuning is quite sharp and a
the crystal is from 10 to 20. In other words, cast range vernier dial should be used, otherwise, you
if you use a crystal detector alone, the addis ) are likely to pass over the signals. It should

be remembered that vou fiear no squeal T this
circuit, since it works exacitly like a crystal
set. The tuning, therefore, is absolutely silent
—hence, the tuning motion must be slow if
you want to hear the far-distant stations. It
coes without saying that you will not be able,
with this hook-up, to receive the DX stations
unless the locals are silent. But vou will be
surprised at the great clarity of the signals.

1f you do not care for very sharp tuning
then you may construct a 3-tube set alomr
these lines, nierely adding a 2- -step ampllher
-and the surnals will come roaring in, as with
the best 4- tube circuit.

This set, mind you, gives you quality and no
distortion at all.

THE INTERFLEX-FOUR

Note 51mp11<:1ty of panel Only one vernier tuning d1al is used The. indicator knob below is 2 2 9 e
the potentiometer. No. filament switch is used. Instead, two automatic filament jacks are The circuit has given such good results that
incorporated in the set. - (Continued on page 300)
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The numbers given here correspond to those on the drawings in the preceding pages.

it seemed a pity that it should not be used in
a real set. So the writer set about rectifying
this, and the Interflex-Four, shown in Fig. 2,
as well as in the accompanying photocrraphs
is the result.

This set has been used for some time by
the writer and he heartily recommends it to
those who wish to have a set of great sim-
plicity, where there is practically but a single
control to be handled, where sharpness of sig-
nals is desired, and where, most of all, clarity
of signals and absolute absence of distortion
is wanted. Also, the set should be good for
DX work.

All of this is incorporated in the Interflex-
Four, and the writer particularly recommends
the set to your home folk who do not know
much about radio, and do not care to handle
many dials, which, as a rule, confuse them.

The set is simplicity itself and can be con-
structed easily by any one. Although it con-
tains omnly four tubes, the writer has made
repeated comparisons between some of the
well-known five-tube sets and this one, and
he has yet to find one which gives louder
reception and is as clear as the Interflex-Four.

Furthermore, the tuning can be done in a

fraction of the time of the standard five-tube
sets so much in vogue now.

The circuit, as will be seen from Fig. 2,
comprises one stage of radio frequency, cou-
pled to the fixed crystal detector. The sec-
ond tube, therefore, is not the detector tube,

Fig. 1. The fundamental circuit of
the Interflex set. The crystal detec-
tor “A” works best in one position.
c A

=i

=ik

but is an amplifier. The third and fourth
tubes are amplifiers as well.

From this 1t will be seen why these four
tubes equal five or more of the conventional
tuned radio frequency sets.

FIXED CRYSTAL

Note the compactness of this set.

CONSTRUCTIONAL DETAILS

The usual panel and baseboard are used.
Two filament control jacks, (the one at the
left being for the phones—the one at the
right for loud speaker) are used. The writer
recommends the use of a straight-line fre-
quency condenser. A potentiometer of 400
ohms must be used. A lower-resistance one
is not recommended, because no really sharp
DX tuning can be accomplished with it. No
rheostats of any kind are used. Instead, auto-
matic filament resistances, which work ex-
ceedingly well in this circuit, are used
throughout. This does away with two extra
controls, which are not needed in the circuit.

The inductance consists of a bakelite or
other good tube three inches in diameter,
three inches in length. The aperiodic primary
consists of 10 turns of No. 20 D.C.C. wire.
A blank space of ¥ inch is left between the
primary and the secondary The secondary
consists of the same wire, of which 50 turns
are wound upon the tube, which almost fills
up the remaining space.

Note in the connections that a jumper lead
is connected between the ground and the fila-

(Continued on page 334)

0005 AMPERITES | FILAMENT CONTROL AMPERITES FILAMENT CONTROL
MF., RE JACK \ \ JACKl
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o
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Fig. 2 Diagram of connections for Interflex-Four, consisting of one stage of radio frequency amphﬂcat:on, crystal detector, and three stages

of audio frequency amplification, of which two stages are transformer-coupled. No switch is used in this circuit.
Note particularly that, for best results, the aperiodic primary should be grounded on the filament side.
is to be used only if set develops audio frequency howl.

jacks are used instead.
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Underground Radio

ot
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BN
O longer has anyone the right to say
that he would have a transmitting
station if lie had the room, or if it
were not for the trees in the yard.
Those things now do not interfere with
radio.

Realizing that the average amateur trans-
mits as far with a few watts of power as the
commercial stations do with thousands of
watts (although the results of the commercial
stations are more consistant, of course) gave
me reason to believe that there would surely
be some degrec of success in my venture.
Experiments were made for about five
months, and during ‘that time \r. Smith,
my assistant, dug more than a dozen trenches
of different sizes. Careful notes were kept
of all that happened. - -

The reader will probably recall that Dr.
Rogers, the inventor of this system, carried
on quite a number of experiments and ac-
complished a great deal in the development
of underground radio; I will now try to pre-
sent an amateur’s version of the system.

\With much less power than has ever been
used before on this system, the writer has
been able to communicate with stations at an
amazing distance. The calls used were 5BX
and SXAY.

THE BURIED ANTENNA

An antenna of No. 12 heavy rubber-cov-
cred copper wire 100 feet long was used.
This antenna was enclosed inside an ordin-
ary rubber hose, about 110 feet in length,
and scaled up at both ends. The far end had
a small neck bottle over it and the open
spaces scaled with sealing wax; then at the
end coming out of the carth and connected
to the transmitter the hose was allowed to
project perpendicularly one foot above the
carth (sce drawing); this end was also
sealed with sealing wax as a precaution
against dampness.

e,W/'ndow board

- Insulators

with different types of antennae.

i 4. N Antfenna

- llf" Antenna- -
49 Ground | Rain
©owires cap
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News.

This antenna was made with the thought

in mind that it might succéed some of the

tall poles now used; therefore, I fully real-
ized that to make it a success in amateur
circles it must, of necessity, be cheap. That
is why the ordinary hose was used for in-
sulation, and also why, at first, it was buried
only one foot underground, for digging a
100-foot trench is no joke—especially if you
live in Texas.

The antenna was laid so that it would
point in a northeasterly direction, for the
bullk of the amateur stations lie in that
direction and to get reports from tests it
seemed the best try.

THE TRANSMITTER

~ The transmitter is another idea devel-
oped by the amateurs of today. It uses very
low power and is of moderate cost. The in-
ductively coupled Hartley circuit was used
with the five-watt tubes as oscillators. For
plate power supply, 500 volts of rectified

alternating current did the work. This cuar- -

rent, after coming through the large chem-
ical rectifiers and chokes, was decreased to
just a little above 460 volts of really good,
smooth current. The antenna current ob-
tained by this arrangement was .2 ampere on
80 meters, and .5 ampere on 95 meters. At
the time of the tests the transmitter drew
exactly 100 milliamperes at 80 mcters.

With the antenna system mentioned it was
possible to tune the transmitter to waves of
50, 60, 95, 100 and 120 meters, using the ex-
perimental license of 5XAY, and waves of
80 and 180 meters using the regular call of
5BX.

The receiver, as the photograph will show,
was what is best known as a 1BGEF tuner
with low-loss coils, slightly modified to take
care of the very sharp incoming signals. One
stage of audio-frequency amplification was
added to take care of the decrease in signal
strength,

This was the receiver used on the under-
ground system. Static on this type of an-
tenna is almost absent, and the electro-mag-
netic waves decrease in strength slightly;
hence the amplification. Other receivers on
ordinary aerials were used on good nights.

The ordinary receiver, while receiving a
transmitted signal emitted from an ordinary
aerial on 80 meters, will show very little
loss of volume yhen the ground is removed,

By using this method of

antenna construction the

problem of antenna posts
is eliminated.

Rubber Bottle sealed
e hose Earth. over end .,
TR

S - TR s LT _._;.| ¥
Plate sealed !
--Ground plate over end =
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By W. HASKELL M. WATSON

These two articles should appeal especially to those fans who are interested in experimenting
The second article appeared about four years ago in Rapio

but will show a considerable decrease of
signal strength when the aerial conncction
is removed. The case is nearly opposite
with the underground system. My experi-
ments with Mr. Abraham Lincoln, a fellow
amateur about five miles distant, who in-
formed me by telephone of every move that
was made, thereby eliminating a great loss
of time, showed that with the ordinary re-

with

The author’s
which an underground antenna is used.

transmitting equipment,

ceiver attached to an elevated aerial the elim-
ination of the aerial on the receiver at his
home made very little difference in the
strength of the signals received. But when
the ground connection was removed the sig-
nal decreased to such an extent that it was
barely readable This practically proves that
the elcctro-magnetic waves emitted from the
transmitter which employs the underground
system use the carth as a conductor for the
most part, and do not come out into the ether
to any considerable cxtent.
CURRENTS IN THE EARTH

In the common aerial systems the heat gen-
erated in the earth by the curreats from the
lead-in of the transmitter has always becn
considered onme of the greatest sources of
loss of energy, especially with the use of
short waves. But this does not prove to be
the case with the underground system.

The audibility of the signals cmitted into
this buried type of antenna seems to be, for
the most part, equal in volume to the sig-
nals emitted into the same sort of antenna,
whether it is day or night.

Of course, the carth has different powers
of conductivity, and the better the ground
in which the antenna is buried, the better
will be the results obtained. I have tried
three different depths and have found by
tests with long distance stations that there
is no noticeable difference. But on another
occasion, an antenna was laid on the ground,
and then covered with a very poor grade of
soil, namely sand, cinders and gravel. Enough
soil of this type was scattered about to make
the level, and then experiments began. A
switching arrangement was made so that any
one of four underground systems could be
switched to the transmitter in a few seconds’
time. With threc antennae that were buried
in the good soil I made the record men-
tioned in other parts of this article, but with
the antenna that was covered with the poor
soil described ahove, I was unable to get an
answer from any station outside of this city
Later, a trench two fect deep was dug 5
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the good soil, lined with the poor soil and
an antenna put into it. The same results
were received—no one answered.

WAVES USED AND COMPARISONS

As mentioned before, a wide range of
wave-lengths was used in these tests, and
the best was found to be 95 meters, with
the size of antenna described. My tests on
180 meters were very discouraging and prac-
tically worthless.

Most of the tests were carried on at 80
meters, for it is that band which houses
the majority of the amateurs, and to get
results from a test one must have answers.

steadily, a card was received from Mr.
Palmer, of station G6TD of North Wales,
British Tsles, a distance of some few thou-
sand miles; his date of reception corre-
sponded with my log of transmitting.

PAST EXPERIMENTS WITH UNDER-

GROUND SYSTEMS

For over a year experiments on under-
ground antennae have been carried on.
The first idea was that of an underground
receiving antenna. It worked fairly well,

and static was hardly noticeable on it, al-
though the signal strength was decreased
to some extent;

however, this difficulty was

They came, and from nearly a hundred sta-
-tions in the short time that was devoted to
the test.

One of the first things that will be noticed
about the underground system of transmit-
ting will be that of the directional charac-
teristics.

Stations in Fort Worth, a small city only
35 miles away, and in an opposite direction
to that in which the antenna is pointing,
have answered my calls several times, but
they report that my signals are very weak
and hardly readable. But stations.in New
York City, a distance of about 1,800 miles,
report my signals strong and steady. The
antenna points toward New York.

Although the system is highly directional,
I have been able to communicate with sta-
tions about thirty degrees from each side of
the antenna.

RESULTS

Results are, of course, what count in the
radio game, and I feel sure that you will
immediately see that such results as I have
obtained from my experiments are entirely
satisfactory, even though this idea is far
from being fully developed.

The first distant station with which I
communicated was 2JL, operated by Mr.
W. A. Cohen, of Long Island, N. Y. He
reported receiving me on a loud speaker!
The next night I succeeded in reaching the
first district; the station worked was 1BZP,
located at Plymouth, N. H., and operated by
Mr. Leon Sherman. Later I received a card
from another station in the same state,
1BFT, and he said that he had heard me
working station 1BZP, and that my signals
were very clear and strong.

The points which stood out on all cards
received were the facts that there was no
swinging, and that the operators which re-
ceived my station thought that I was using
high power in the ordinary radiating system.

Then, about the same time as I was re-
ceiving cards from all the Eastern states
telling me that my station was pounding in

ST s T T

On the left side of
the ‘“‘shack” is the
author’'s receiv-
ing set and on the
table on the right
side of the photo-
graph is the trans.
mitting station.
T h e underground
antenna is used for
both receiving and
transmitting.
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remedied by adding a stage of audio fre-
quency to the receiver. This antenna was
built for the purpose of eliminating static,
and of course when the ether was olear, the
ordinary aerial was used.

But while receiving, it was noticed that
the receiving set was more directional than
a similar set using a loop method of recep-
tion. In other words, if the station was not
in the general direction that the antenna
pointed, it was not heard.

Later experiments were carried on in
transmitting with a vertical underground
antenna. This was accomplished by the use
of an abandoned artesian water shaft, but
somehow the thing never worked.

At the present time experiments are being
carried on along the same lines, but with
more precaution taken against power leaks.
Ordinary plumber’s drainage tile of four-
inch diameter has been laid for 85 feet and
several wires run through it. Although
this method may seem expensive, it is really
cheap compared to raising a mast or two,
buying insulators and putting up a counter-
poise.

Another experiment being tried is the
employment of two underground antennz,
one for an antenna and the other for a
counterpoise. There are at this station at
the present time four underground antennz,
two running horizontally and two at an
angle of 45 degrees.

IN PARTING

If you try this method, and it does seem
that there is quite an interest in it, judging
from the number of letters already received,
please do not put a wire underground, and
if 1t does not work at the first attempt, give
it up. The manner of tuning your trans-
mitter when the antenna is underground
will probably be altogether different from
the way you have been accustomed to tun-
ing it.

Be very careful, when laying the antenna,
that you do not leave bare wire touching the
ground after the ditch is filled in. This

wWwWWwW. americanradiohistorv.com

Radio News for September, 1925

would ruin everything, and since the trouble
would be underground, it would be very
difficult to detect.

_For the information of those who would
like to know about the better way of going
about this job, let me repeat that, although
the hose system has been found OK so
far, the plumber’s four-inch tile will cost
only about $15 or $20. It comes in lengths
of two feet and is about as good a material
as you can find for this purpose.

The writer would be very appreciative if
anyone hearing the calls of 5BX or 5XAY
would write a card or letter. This is prac-
tically the only way experiments may be de-
veloped.

In 1919

Following is a reprint from the December,
1919, issue of Rapio News. It shows that
construction work was being done along the
same line years ago.

HE readers of Rapio News will

undoubtedly greet this article with

open arms, since it deals with an

underground system accessible to all,
no matter how small the back yard.

As is well known, the Rogers system with
its lengthy wires stretching in all directions
cannot be employed by the amateurs of to-
day. Take, for instance, reception of long
wave-lengths where a stretch of two thot-
sand feet is required. This would mean
that the amateur would have to dig under
fences, etc.,, for three city blocks i each
direction—IMPOSSIBLE—and worse than
that. This state of affairs bothered me con-
siderably and I was determined to find some
possible substitute for this impracticable
method.

Up with the curtain—for here is how the
idea struck me. One sleepless night
visions began to parade before my half-
conscious vision and in the crowd was a
coil of wire rolling merrily along—AH!
the problem was solved. Not trusting my
memory, I leaped from the bed as if it were
on fire and, grasping a pencil, I drew rough-
ly as best T could in the glare of the night
lamp of .000005 candlepower, what might
have passed for two coils of wire and an
ordinary audion circuit connected.

After getting up some five or ten times
to make corrections and to jot down new
circuits, I finally fell asleep.

R —

How the lead-in is carried through tha win-
dow and into the tile pipe that leads to *he
buried antenna.
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he position of the two coils in the lake for
the first experiment. The distance between
them was varied from 2 to 10 feet.

In the morning I went forth with vim and
vigor to plant some coils in old Mother
Earth. I'inding labor scarce, I decided to
throw them into the lake for a trial
OUCH !—then the fun began., Now to get
back to business we will begin with the first
experiment carried out at this lake, in order
to prove my sanity.

The frst experiment made use of two
coils, each two hundred fect of Packard
auto cable, wound to have an overall diam-
cter of two feet. After being bound so as
to hold their form, they were lowered into
the water (Lake Pontchartrain, Louisiana),
and rested on the bottom at a depth of ap-
proximately four feet. The coils werc
spaced about ten feet apart, but bringing
them as close as within two feet of each
other did not seem to have any noticeable
effect upon their proper functioning. There
was, of course, no directional effect, in that
the coil was in a favorable position to re-
spond from practically all dircctions. Later
on it will be shown how coils embodying di-
rectional effects were used.

FIRST RESULTS

The ecxceptional results obtained with this
arrangement prompted me to believe that
such an antenna would, if consistent in oper-
ation in different localities, eliminate the
present practice of digging lengthy and cost-
1y diiches in which o lay the wires for un-
derground work. Besides, since it is recog-
nized that the picking up of strays is gov-
erned by the length of the wire, it is to be
expected that a great reduction in respect to
such disturbances would be noticeable under
actual operation. \When ecmploying such
small concentrated inductances for under-
ground antennae, what little static is picked
up on the wires is entirely eliminated, and
the strength of signals is not weakened in
the least by employing such small coils. The
position of the coils is shown in Fig. 1.

The sccond experiment followed imme-
diately after obtaining such remarkable re-
sults from the first, and the two coils which

S . \.
MAX"_TlCKLER )
{
MIN,
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'/

COILS IN RIVER —‘—’g
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This circuit proved mere selective than the

one shown in Fig. 3.

were used in the first experiment at Lake
Pontchartrain were taken up and put into
the Mississippi River. The leads from the
two coils were brought into a Naval build-
ing. In this instance the coils were sunk
to a depth of 12 feet in the water; they
rested upon the mud bottom of the river,
and the distance between the waterline and
wharf was approximately 15 feet. Recep-
tion commenced at 8:10 P. M. and con-
tinued until 10:45 P. M. that night, at the
end of which time it was demonstrated that
the possibilities of such antennac were in-
deed remarkable. The {following stations
worthy of note were received:

8:10 P. M., Swan Island, signals good;
8:26 P. M., Burrwood, signals strong; 8:27
P. M., Colon, Panama (NAX), signals
strong; 8:30 P. M. Key West (NAR),
signals strong. (On small set) : 8:43 P. M.,
Miami, Fla. (WST), signals strong; 9
P. M., time from Arlington, Va. (NAA);

J \

Cwnarr
i
[*9
I_Q
i RIVER

FRESH
=
. -~ — = WATER

t\ CcOILS

By employing this pick-up system local strays
and static annoyances were eliminated.

9:15 P. M., Guantanamo calls (4—), sig-
nals strong; 9:0 . M. (NAJ), Great
Lakes, 600 meters, very strong; 9:50 P. M,
Mexican (NAB), very strong; 10:25 P. M.
(BZQ). Bermuda, very strong, 1200 me-
ters; 10:40 P. M. (NAN), Beaufort calls
CQ. signals very strong. Many ships were
received, but there was no method at hand
of ascertaining their distance, so they were
not included in the above.

Of course in this experiment, as well as
the first, there were practically no direc-
tional effccts present, as expected when mak-
ing use of coils as described; but the ex-
ceptional results obtained through the em-
ployment of same was more than grati-
fving, and I think that the results of the
foregoing experiments, if consistent in vari-
ous localities, will provide a means of sav-
ing considerable expense involved in install-
ing the usual Rogers system. Likewise, the
ratio between signal and static audibilities
will be increased, since the inductance is
concentrated, and mnot distribuled at con-
siderable lengths.

The coils employed in both experiments
were, at each location, drawn from the water
and placed on the dock at various angles
with absolutely no results in respect to sig-
nals, but local strays and heavy jolts were
picked up. Of course, the local stations
NJK and NAT could be heard, but this was
of no value. Immediately after placing the
coils back into the water the static and
strays disappeared and signals were picked
up from the various stations outlined pre-
viously. Very heavy jolts of static and
lightning were recorded by faint clicks.
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The circuit first used by the author in the
underwater antenna.
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This may have been augmented by making
use of non-shielded wires for the leads from
the coils to the receiver proper. They acted
as an open antenna [rom the waterline to
the receiving apparatus; besides, the appa-
ratus was not scrcened nor shielded. Sce
TFig. 2 for the details of coils in river.
TWO GOOD CIRCUITS

Two circuits, which gave exceptional re-
sults, are shown in Ifigs. 3 and 4. In Iig.
3 the tickler arrangement was cmployed t)
complete the regencrative circuit; however,
the connections shown in IFig. 4 greatly
increased the selectivity of the system. In
this case the plate oircuit was tuned Dby
making use of the variable condenser C-2
and inductance L; and the tickler coil was
set at “mmimum”’ adjustment or relation
to the secondary coil. As the inductance
in the secondary or tuning circuit was in-
creased, the inductance L also had to be
increased, and maximum response was oh-
tained by varying condenser C-2 until the
tube began to oscillate. This arrangement
provides a much wider range of tuning and
instead of acting in a manner similar to
the tickler coil, which has practically a very
sharp point of resonance, the plate tuning
circuit commences to oscillate ‘slightly at first
and gradually increases until maximum re-
sponse is obtained.

In the next experiments the coils were
increased in size to ascertain what effect
this change would have upon the reception
of signals and strays. These coils were
wound and supported by the cross sticks and
had a diameter of four feet, as shown 1 the
photos. The strength of signals was greatly

(Contined on page 352)
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By inserting a 1 mf. condenser in the ground
circuit, the reception of the set was greatly
improved.
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" Home-Built Set Contest

Sidney Kasindorf Wins Third Prize of $75 .

In this article are described two more of the prize-winning
receivers entered in the Rapioc News Home-Built Set Contest

HE receivers that were awarded the

first and second prizes in the Home-

built Set Contest were described in

the August issue of Rapro News, and
it may be that some fans are not particu-
larly interested in either of these two types.
The majority of the sets entered in the con-
test were worthy of description, but space
will not permit, so only those embodying
special features in their make-up will be
described.

The third prize was awarded to Sidney
Kasindorf, of New York City, for the por-
table set shown in the accompanying photo-
graphs. This receiver is especially interest-
ing as either UV-201A or UV-199 tubes may
be used.

Realizing the convenient size of the type
writer case, it was determined to confine
within this the assembly of all necessary
parts which, when completed, would pro-
duce the following results:

Reception on a small loop antenna.
D.X. reception.
[Faithful tone reproduction.

Reception of all wave bands between 250
and 800 meters with equal intensity.

One dial control with calibrated setting.
Use of dry cell tubes and batteries.
Use of storage battery tubes and batteries.

ground, with option of using same for in-
creased volume and distant reception.
Greatest possible elimination of static,

R. F. AMPLIFICATION USED
In the selection o1 the circuit used, it
was evident that in grder to use a small loop
antenna, some form of radio frequency am-
plification "must be resorted to.

This was accomplished by the use of three
stages of fixed transformer-coupled radio
frequency, in which the transformers se-
lected amplified with almost equal intensity
over a comparatively flat amplification band.

This method would impress sufficient volt-
age upon the crystal detector which, as vyet,
apparently holds its own for rectifying
qualities,

In order to compensate for the reduced
size of the loop (which is contained within
the cover), and the amplification factor lost
through the use of the crystal detector, a
third stage of audio amplification is used.
This is so controlled as to prevent any dis-
tortion on all broadcast frequencies.

In order to obtain the greatest return for
the number of tubes used, all but the first
were reflexed. A method was devised so
that the tubes and sockets are removable as
one unit, permitting the tubes to be changed
with the least amount of trouble. This is
done by means of spring contact strips with

Elimination of external antenna and  bent ends inverted into holes drilled through
e e T o e B e e B e S
? o T P fromel
K wF A g

T W T N R e T e A

1 A.F. transformers; 2 switch; 3 loud speaker unit; 4 “A’ battery terminals; 5 potentiometer;

6 R.F. transformers; 7 variable condenser, 8 rheostat; 9 “C” battery; 11 loop terminals; 12 “B”

batteries; 13 auxiliary **A’” batteries for UV-199 tubes; 14 “B” batteries; 15 horn; 16 “C” bat-
tery; 17 storage battery binding posts; 18 shelf for tubes and transformers.

-
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The _portable re.
ceiver shown here,
which was award-
ed the third prize

in the contest, s

is built in a port- i

able typewriter [
1S

case, so that it
may be easily car-
ried.

Wi e

: These holes are drilled at
points corresponding to the positions of long

the sub-panel.

screws, reversed downward through the
socket corners, and making perfect contact
with the springs.

For best results a six-volt storage battery,
90 volts of “B” battery and one and a half
volts of “C” battery are used, an additional
one and a half volts of “C” being applied
in the grid circuit of the first tube when
UV-199 tubes are used. The use of the
smaller tubes requires the substitution of
three “C” batteries connected in parallel for
its “A” battery. A 30-ohm rheostat is em-
ployed so that close filament adjustment may
be obtained on both types of tubes. This
also allows sufficient voltage drop when
plugging into a 12-volt automobile lighting
system.

The sub-panel is made of a bakelite strip
1% inch thick, cut and drilled as per sketch.

NECESSARY APPARATUS

The following is a detailed list of parts
comprising the completed set:
1 Remington portable typewriter case, 107/,
inches wide, 1134 inches high and 3%/
inches deep.

3 audio frequency transformers.

3 radio {requency transformers.

1 panel-mounting crystal detector.

1 variable condenser.

1 loud speaker horn.

1 adjustable loud speaker unit,

1 400-ohm potentiometer.

1 30-ohm rheostat.

1 strip bakelite 34 inch thick for loop con-
nection block.

2 filament toggle switches.

4 UV-201A type sockets.

4 “B” batteries, 2274 volts each.

4 Evercady Mono-cells No. 950.

1 Eveready Mono-cells No. 935.

2 “C” batteries.

2 .00025 mf. fixed condensers.

1 .002 mf. fixed condenser.

1 .005 mf. fixed condenser.

8 two-inch lengths of bus wire.

4 mounting clamps for “C” batteries.

1 mounting bracket for loop antenna.

1

loud speaker jack (double circuit).


www.americanradiohistory.com

Radio News for September, 1925

5 tip jacks.
4 UV-199 adapters.
4 UV-201A or 199 tubes.
68 fect of No. 20/38 inch “Litz” wire for
loop.
3 ounces No. 20 x ¥4 inch brass escutcheon
pins (for loop).
1 soft rubber bushing for loud speaker.
16 socket contact springs.
2 loop contact strips.
6 fect No. 18 flexible double-twisted wire

and plugs for automobile dash-lamp.
1 brass ring No. 24 gauge, 3% inches O.D.
314 inches I.D.
1 piece of fine scrcen mesh to cover above
for loud speaker outlet.
The weight of the entire set when com-
pleted is only 16%4 pounds.

OPERATION OF SET
The operation of this outfit is simplicity
itself. The loop may be left in its closed

The loop antenna, which is built in the back
of the case, is supported by a removable
bracket that fits in the lock of the case.

position and the set rotated or the set may

The latter method is the more efficient.
The filament switch in the upper right-hand
corner is pressed down, and the rheostat be-
low is turned clock-wise to its maximum
position. The potentiometer (near the crys-
tal detector) is then turned counter-clock-
wise, just up to the point of oscillation,
meanwhile turning the condenser dial across
its entire range until reception takes place.
When this is obtained. the loop is turned
to its best position, followed by a slight re-
adjustment of the potentiometer. Occasion-
ally the crystal detector is re-set to a more
active spot.

The toggle switch (near the center dial),
when thrown down, raises.the variable con-
denser value to that of a 43-plate, and when
in its open position to that of a 13-plate for
the lower wave-length range.

It may be interesting to relate a practical
experiment conducted with the aid of this
instrument. A wire was plugged into the
dash-lamp of an automobile for the filament
supply and the loop pivoted into position,
and then an automobile cruise throughout the
city was begun. It was noted that the fir-
ing of the spark plugs interrupted recep-
tion only while the motor turned over at
slow speed while starting, this annovance
becoming negligible with an increase to nor-
mal traffic speed. Although local broad-
casting came in uninterruptedly, it was most
interesting to observe the variation in the
reception in different localities throughout
the city, due to absorption by metal masses.

As to the actual capabilities of this outfit,
such stations as WCAR-—Akron, Ohio;
WSAT—Cincinnati, Ohio; KSD—St. Louis,
Mo.: WLW-—Detroit, Mich., and WJAZ—
Chicago, Ill, are quite consistently brought
in on the loud speaker, using the loop an-
tenna under normal conditions while local
stations are operating.

FIFTH PRIZE SET

W. A. Knight, of Columbus, Ohio, was
awarded the fifth prize for the recciver
which is described below.

The neutrodyne hook-up was followed in
the construction of this set because of the
gencral all-around excellence of this type of
receiver.

As a result of trial and experiment, stand-
ard construction was not followed in several
particulars: The panel is made 8 inches
high instead of the usual 7. This gives
more clear space around the coils. The radio
frequency tube sockets are placed directly
on the baseboard, so as to get them as far
away from the coils as possible. The coils
are set out from the condensers by studs
1 inch long in order.to keep down loss and

305

HX X XSO

Sidney Kasindorf of New York City, construc-
1or of the set which won third prize.

mutual reaction between coils and conden-
sers. One of the studs which supports a
coil is tapped dircctly into the bakelite end-
plate of the condenser. This prevents the
high potential of the condenser from being
carried out to the low potential end of the
coil. The high potential ends of the coils
are placed at the top. This lengthens the
grid lead slightly, but on the other hand
gets the high potential ends of the coils
away from absorbing material. Note, too,
that the grid leads are of No. 24 wire in-
stead of the usual No. 14. The keynote of
all the foregoing was to keep the coils in
the clear and away from all absorbing ma-
terial, whether that material be metallic or
a dielectric.

The neutralizing condensers are of my
own design and construction. One is shown
in Fig. 1. Therc is a hard rubber shell 34
of an inch in diameter by 34 inch long.
brass base is threaded and screwed into this
shell, the upper surface of which forms one
plate of the condenser. This brass base also
forms a nut which fits the grid terminal of
the socket. Thus the condenser takes the
place of the usual binding nut on the arid
terminal. The upper plate of the condensecr
has a threaded stem that works through the
top of the rubber shell. Adjustment is made
with a screw-driver, and a lock-nut locks
the stem in place when once its correct posi-
tion has been found. A thin mica disc is

(Continued on page 332)

remain stationary and the loop be pivoted
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on its bracket.
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The circuit diagram

of the four-tube reflex B+
receiver that can be
built in the case of a 0002 5M F—|» s

portable typewriter.
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A Super-Heterodyne for Neatness and Tone

E HAVE yet to see a super-

heterodyne that did not

claim to be the “last word
in radio receivers.” What we like
about this one is that it doesn’t
make any unreasonable claims for
its distance-getting properties, and
it does lay stress on neatness and
compactness; but, best of all, is the
clearness and completeness of the
wiring directions, which make this
set remarkably easy to build right,
instead of a pretty difficult job, as
it would otherwise be.

The trouble with many super-heterodyne receivers is their size.
been designed with the idea of eliminating this difficulty.

HERE is a widespread idea that a
I standard super-heterodyne, because it
has eight tubes instead of five, is about

three-fifths again as good a set as a stand-.

ard five-tube receiver. Without attempting
to say whether this is or is not a fair esti-
mate of the general superiority of the super,
it should be pointed out that there are quite
important differences of a fundamental na-
ture between the usual five- and eight-tube
receivers which make it unfair to both types
to judge by the number of tubes alone.

The super-heterodyne has no need of more
than two main tuning controls, and at least
one of these can be made practically as
sharp as the builder desires to make it. The
degree of selectivity secured in a properly
designed super-heterodyne is a compromise
between the desirability of extremely sharp
tuning and the necessity of preserving tone
quality.

QUALITY VS. SELECTIVITY

A set which will separate stations a fraction
of a meter apart may be an interesting play-
thing, but a set which will put into the loud
speaker actual musical tones from distant
stations 2 or 3 mcters apart is a much more
useful piece of property. The set here de-
scribed has sufficient selectivity, when oper-
ated at Chicago, to tune through the 16 local
stations and pick up Los Angeles and other
Pacific Coast stations whenever their signals
are distinguishable from static in Chicago.
With this degree of selectivity, there is pre-
served a quality of tone which differentiates
the set at once from the “tuning-stunt”

Quality

super-heterodyne. With the addition of
laboratory-grade audio transformers to carry
this same completeness of overtones into the
loud speaker, we have a set which leaves
little, indeed, to be desired in a musical way.

The set is built on a panel 7x18 inches
and a sub-panel 7x17 inches. It can thus be
slipped into any standard 18-inch cabinet,
and is also splendidly adapted for use as a
portable set.

No attempt will be made here to outline
the general theory of super-heterodyne op-
eration. The circuit of the present set is
practically standard. Some will object that
it is not possible to get the last degree of
amplifying power out of a super without
potentiometers, numerous rheostats, adjust-

The set herein described has

ASSEMBLING THE SET

The sub-panel construction, employing the
binding posts of the tube socket very largely
to carry connections from one side of the
sub-panel to the other, enables the set to
have a clean-cut appearance from above,
which is almost never attained in supers.

Before any of the tube sockets are
mounted they should be carefully prepared
by reversing the necessary screws, as shown,
in each socket; two or three are reversed in
each case, and these serve to attach the
sockets to the sub-panel, as well as to carry
electrical connections through the sub-panel.

All of the reversed screws must be finally
tightened, with nuts holding the contact
springs, before being mounted on the sub-

M &

Top view of the super-heterodyne receiver which is remarkable for its compactness.

ments of oscillator coupling and other com-
plications. These claims may be admitted at
once: it is generally found that when all

such aids are utilized to best advantage evens

a seven-tube super will receive any signal
down to the noise level. In the present de-
sign it has been considered better to get an
added margin of sensitiveness by using the
additional tube (which introduces no extra
operations in using the set) rather than to
adopt these extra sub-controls and assume
that they will be used to their full effective-
ness. Much the same applies to the possi-
bilities of saving in the number of tubes
through reflexing and combining of oscilla-
tor and first detector. These are complica-
tions which have been purposely avoided.

panel; then, before the nut is attached on
the bottom of the sub-panel the lug should
be attached there also, and turned in the
proper direction. Lugs are to be bent up.

First, the set can be wired quickly and
neatly without using “spaghetti” tubing, ex-
cept in two or three places where specified.

Second, wires need never run over the
ends of screws so as to prevent access with
a socket wrench.

If wiring directions are followed ex-
actly, it will be found possible to remove
and disconnect any instrument in the entire
set without disturbing any other—a {feature
which is too frequently lost sight of in the
building of elaborate radio sets.

A difficulty which may be encountered

www.americanradiohistorv.com
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with these inverted socket screws is that in
giving the lower nut at the lower end a final

F cEAlF e Circuit diagram of the eight-tube super- tightening after soldering, the nut between

heterodyne that can be built on a 7 x 18- socket base and sub-panel may come loose,
inch panel. A set which can be built SR . . "} .
on a panel of this size—and still oper- and it is inaccessible to hold while tightening
ate well—should be of interest to the the screw. In this case, simply loosen the
fan. bottom nut and press it (or the screw)

tightly upward; this pressure will hold the
inaccessible nut still for tightening.
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When the set is completed, it is best, be-
fore connecting the “B” batteries, to connect
the “A” battery to the “B” battery terminals
and turn on all tubes, to make sure that they
do not light. If they do, it of course indi-
cates the presence of a wiring error, which
would blow the tubes if the “B” battery
was comnected. If this test shows no trouble,
the batterics may be connected for regular
operation.

The three “loop” binding posts are to be
connected to any standard tapped loop, the
center post going to the tap. Loops are com-
monly tapped at the center of the winding.
It may be found with this super that slightly
better results are obtained by tapping a little
off center. The feed-back provided by this
tapped loop is controlled through the .000045
variable condenser. Increasing this capacity
up toward the point of oscillation will be
found to sharpen the tuning and probably
increase the volume of signals.

Rear view of

ceiver,
by this

left.

BRI

the
super-heterodyne re
showing how,

arrangement
of the apparatus, it is
possible to build the
set on a 7 x 18 panel.
Panel view of the re-
ceiver shown at the

LTI

The small variable condenser is for con-
trolling the loop regencration, and in op-
eration it is simply left “out” entirely
until the set is working satisfactorily on
reasonably strong signals. Throwing this
small condenser part way in then introduces
a feed-back which sharpens the tuning and
materially increases the sensitiveness of the
set for use in long-distance rcception. It
should, of course, never be turned on enough
to cause oscillation of the first detector tube
—whicl is indicated, when it occurs, by a
click and mushy signals. -

N connection with the new Rapro NEws

Station WRNY, the editors of Ranio

News desire to ascertain a number of
scientific facts pertaining to radio transmis-
sion and reception. There are many things
in radio on which the best authorities today
do not agree. There are many things of
which we are still ignorant. All of these
matters can be cleared up to the satisfaction
of all and to the enrichment of science only
by getting all the facts together.

Station WRNY will be the first broadcast
station in the country that will have a num-
ber of official observation stations. Rabpio
NEews, therefore, makes an appeal to a num-
ber of scientifically inclined readers to be-
come Official Observers for Station WRNY.
Each observer is to report not less than once
a week on special blanks furnished by WRNY,
and reproduced on this page, certain sciei-
tific data, which will later be studied by the
engineers of WRNY, as well as the editors
: of Rabto NEws. Once every two months
the results of the official observers will be
published in Rapio NEws. It is hoped that
¢ from these observations, extending over the
. period of a year or more, much scientific
information may be gathered that will be
of-great help, not only to broadcasters and
listeners themselves, but to the science of
radio as well.

We should like to have two or three offi-
cial observers in cvery state of the Union.
In order to be eligible, it is nccessary that
ou be located at least 50 miles from any
broadcast station. It is necessary that you
have a first-class set that is in good condi-
tion at all times. It is, furthermore, re-
quired that you fill out a weckly blank of
observations on WRNY, which blanks are
furnished free to you.

If the board accepts your application, you
will be enrolled as an official WRNY ob-
server for an indefinite period. A set of
blanks will be furnished to you, as well as
an engraved certificate for display in your

i

D,

Wanted—Official WRNY Observation Station Posts

station. At frequent intervals you will re-
ccive correspondence or telegrams from
WRNY informing vou of special programs,
or special entertainments that are to be given
and on which you are to report.

There is no monetary consideration in
either cvent, the entire idea being the ad-
vancement of the radio art and science.

— 1

Official WRNY Listening Post

1 Research Station for WRNY
Station Data of Rest . 55
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These are sample copies of

the form of the report which

will be furnished to the Offi-

cial Observation Stations by
WRNY.

If you wish to act as an official observer,
be good enough to send in your application.
Upon receipt of same, you will be furnished
with the necessary blanks, which you are to
fill out and return to the board.

It is, of course, necessary in all events that
you are able to receive Station WRNY at
the present time. Please address all com-
munications concerning this to Editor,
WRNY Listening Post, 53 Park Place, New
York City.

L s
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More About Straight-Line Freauency

line frequency condensers.

IO e

HE article in the last issue of RADIO

NEWS on the straight-line condensers
is, without doubt, the most complete dis-
cussion of the subject that has yet ap-
peared in any popular journal. But this
does not by any means tell the whole
story, as one may easily judge by the
amount that has been written on the sim-
ple circular-plate condenser.

In this article some of the points that
are sure to arise in the fans’ minds are
discussed. The reader will find much in
this article that will clear up, not only hiu
coming problems with the straight-line fre
quency condenser, but also some of thost
which have arisen in the past with regard
to other types of condensers.

It is certainly a pleasant thought to us
that we have acquired considerable prece-
dance over all other publications in the
thorough discussion of this subject, indi-
cating the desire of RADIO NEWS to
keep its columns up to the minute, as it
has always done—EDITOR.
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N THE preceding issue of Rapio News
a rather comprehensive article was pre-
sented on the straight-line frequency
condenser, which explained various questions
being raised as to its operation and ad-

vantages. In that article the principles only
were discussed. In this article I will en-
deavor to talk in a somewhat general

fashion on the straight-line frequency con-
denser, especially in its connection with the
average user, the broadcast listener.
During the last year and the year previ-
ous, we saw considerable confusion in the
condenser situation, which was originally
the

stirred “low-loss engineers.”

MIN. CAPACITY

The  dial setting for the conditions shown here, for the three types of condensers, is indicated
at the right,

Later on, there was more confusion in con-
nection with the straight-line wave-length

type of condenser, and, it is very likely, this

vear we shall see more confusion in con-
nection with the straight-line frequency con-
denser.

MIN. WAVE-LENGTH

Condensers

By SYLUAN HARRIS

The previous issue of Rapio News did not by any means tell the whole story about straights
Herc are some more of Mr. Harris’

The main trouble will be, as far as I can
discern the future, in getting the condensers
to furnish the straight-line calibration which
will undoubtedly be claimed for them. The
question of the relations existing between
the consumer and the manufacturer will
enter here, and it is well to point out that
the radio fan must not expect or demand
too much.

Nearly all users of variable condensers
in the past have insisted that the condensers
have very low minimum capacities. Natur-
ally, the manufacturers have given them
what they asked for, regardless of whether
or not they asked for the best thing. The
fact 1s that the insistent radio fans decided
that they wanted to cover the wide broad-
cast range in one step, without having to
bother with tapped coils. It just simply had
to be done—so it was done. It was done by
making the minimum capacity as small as
possible, so that the total capacity ratio of
the condenser should be as great as possible.
It is not necessary to have a very low mini-
mum, however, because the complete range
can be covered by the usual condensers using
loose coupling.

The main point is that the radio fans
will naturally continue to ask for low mini-
mum capacities, and if the manufacturers
attempt furnishing it they will not be able
to build straight-line frequency condensers
which will have a perfectly straight-line
calibration.

In Fig. 1 we have the calibration curve
of a straight-line frequency condenser re-
interest to make this a .0005 microfarad

MIN. FREQUENCY

cently measured by the writer. Over the
greater part of the dial range the calibration
is perfectly linear, but a microscope is not
required to see the bend at the upper end of
the curve. This is due to the efforts of the
manufacturer to produce a straight-line fre-
quency condenser with a very low minimum
capacity.

A low minimum capacity could have been
produced without destroying the straight-
line characteristics of the condenser if the
maximum capacity of the condenser had
been small, but it was to the manufacturers’

MAX. CAPACITY

MAX. WAVE-LENGTH

ideas on the subject.

condenser, as this size is probably the best
seller. It is for this reason that the calibra-
tion curve of the condenser shows the up-
ward bend at the high dial settings.

But, at best, the curvature is not great
enough to cause the user any alarm. The
curve is certainly straighter throughout its
whole length than the curve for a circular
plate condenser; moreover, the curvature is
so small that it will not produce any appre-
ciable crowding on the dial.

I should like to call attention right here,
to the incorrectness of determining the
straightness of the calibration curve hy
measuring the capacity at different dial set-
tings, and then calculating the curve. This
is the method that many experimenters will
use, as a few have already done. It is in-
correct for the reason that it does not take
into consideration the operating conditions.
A condenser is always used in combination
with a coil and other associated apparatus.
The capacity, inductance and resistance of
the associated apparatus will have some in-
fluence on the operation of the condenser,
so it is correct to make measurements only
under the same conditions as apply in actual
practice.

If this method of measuring the capacity
and calculating the curve .is used, the cali-
bration curve will generally not be a straight

3 : s

2 ___ =
line. Take, for instance, the curve shown
in this article. It is straight over its major
portion. This curve was obtained by meas-
uring the frequency of a driver exciting a
circuit containing the condenser and a coil.
The writer attempted to plot the curve by
measuring the capacity and performing the
calculations, and a decided curve resulted.
(The condenser to which I refer is not the
one shown in the photograph in this article.)
The radio fan must regard carefully the

practical side of the question. Many
straight-line frequency condensers will be

MAX. FREQUENCY

The dial setting for the conditions shown here, for the three types of condensers, is indicated

at th
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put on the market during the coming season
whiclh will have characteristics like this one.
The slight curvature should not deter the
radio fan from buying them or using them.
LEven with a slight curvature he will be sur-
prised to find the relief that comes when
tuning in the short-wave stations.

Somewhere above I have intimated that
it is not well to tune on a variable con-
denser with the plates nearly all the way
out. The reason for this is that the resist-
ance of thie condenser rises to relatively
large valies under such conditions, just in
the same way as the resistance of a wire
rises when its cross-section becomes very
small,  The tuning circuit of the radio re-
ceiver should be so designed that it is not
necessary to tune so low on the condenser.
This can be accomplished by using slightly
Jarger condensers and slightly smaller coils.
To tell the truth, the writer is more in-
clined to the 001 condenser and the 100
microhenry  coil, especially in the simple
types of sets, than to the general practice of
using very small condensers and large in-
ductances.  This is for two important rea-
sons, iz, the high resistance of large coils,
and the high resistance of the condensers
when the plates are almost all the way
out.

There is a print in1 conuection with
straight-line  frequency condensers which
may be of considerable interest. Although

the writer has not vet made any measure-
ments of the resistance of straight-line fre-
quency condensers, he suspects that the re-
sistunce of this type may rise much more
rapidly as the plates are turned out of mesh
than does the resistanee of the circular plate
type. This is for the reason that the cross-
section of conducting material in the plates
is so much reduced in attaining the straight-
line shape of plate. I have noticed the
effect of this increase in resistance when
using a straight-line frequency condenser in
a regenerative receiver.  When the con-
denser plates were turned out about three-
quarters of the way, it was found impossible
to make the set vscillate without either rais-
ing the plate voltige or adding turns to the
tickler coil.  This was probably due to the
increased resistance of the tuning circuit,
which was not changsd excepting for the
substitution of the S.1..IY. condenser for the
circular type.

A great deal of confusion may arise
among the users of straight-line frequency
condensers on account of their “left-handed”
construction. as it might be called. Many
will say that the dials read baclaward when
used with this type of condenser. This is
not so, because most of the manufacturers
will design their condensers to open in such
manner that the dials will read 100 when
the plates are entirely out of mesh.

The reason for this is very ecasily under-
stood with the aid of the illustrations of
Fig. 2. Here the three types of condensers

Fig. 2. This chart shows how
the difference between the

VT R e e e

Fig. 1. This is a

calibration curve

of a straight-line

frequency conden-
ser recently meas-

ured by the writer,

Note the curva-

ture at the upper
end.
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are shown, onc set for a dial reading of
zero, and another sct for a dial reading of
100. The number 100 is the maximum or
largest number on the dial. Therefore, it
is obvious that the conditions in the tuning
circuit for which the condenser is particu-
larly designed should also be maximum. This
means that at 100 on the dial, the capacity
shoukl be maximum f{for the straight-line
capacity type, the wave-length should be
maximum for the straight-line wave-length
type, and the frequency should be maximum
for the straight-line frequency tvpe. In the
lust tyne, to obtain the highest or maximum
frequency, the condenser plates should be
all the way out of mesh.

We have now to consider how the S.I..F.
condenser acts in radio frequency amplifiers.
Everyone is more or less acquainted
with the way in which the settings of
the dials change. Take any receiver,
for example. which employs two stages
of radio frequency amplification. We
will not consider the condenser con-
nected to the antenna coil, for the
logging of this dial is influenced some-
what by the action of the primary
connected to the anienna and ground.
But if the RF. transformers tuned
by the other two condensers are iden-
tical and if these two condensers them-
sclves are identical, they should log at
identical points for all wave-lengths.

Necarly all of us know that this is
not usually the case, generally because
of differences in the inductances of the coil.
Small differences in the capacities of the con-
densers would not, in most cases, account
ior the great difference in the dial readings.
To investigate the matter, the arrangement
shown in I'ig. 2 was emploved in the Rapro
News Laboratory to determine how the
dials vary.

This figure shows a simple oscillator
acting as a driver for a simple measuring
circuit.  In this measuring circuit are in-
cluded two coils which mayv be thrown in
and out of circuit by the double-pole double-
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DIAL SETTING

condenser. The two coils were purposely
made slightly different in inductance, so that
when the condenser plates were all the way
in, there would be an appreciable difference
between the dial reading taken with one of
the coils in circuit and the reading with the
other coil in circuit.
COMPARISON OF CURVES

Mcasurements were taken with this ar-
rangement, for the three types of condenser,
viz., circular  plate. straight-line  wave-
length and straight-line frequency. The re-

Here is another straight-line frequency condenser

recently put on the market. Note the original

construction.

sults are shown in Fig. 2, wherein the curves
for the three different types of condensers
are shown. To visualize this curve, the
reader should think of the second and third
dials of his three-dial tuner. The dial read-
ings of one of the dials arc shown at the
bottom, and the differences between the dial
readings are shown vertically at the left.

Many have noticed that oftentimes the
difference is at the long wave-lengths, de-
creases gradually as we turn the dials to
the short wave-lengths. This is the case
shown by the curve marked “straight-line
capacity” in the figure. In many other cases,
however, the difference between the dial
readings increases again at the lower end.
This is due to excessive coil capacity in the
R.F. transformers.

The variation is not as great when the
straight-line frequency or wave-length con-
densers are used and. furthermore, the law
of variation is not lincar as is the case of
the circular condenser. The curves show
as straight lines in the figure because the
curvature is extremely slight when the coil
capacities are small. To Dbe exact, the curves
marked “straight-line wave-length” and
“straight-line frequency” are combinations of
straight lines and hyperbolas.

“
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‘Single-Tube Circuits

HE amateur has come to the con-

clusion. that for this short-wave work

he can seldom, if ever, surpass the

regenerative receiver, and some
broadcast fans are of the same opinion.
There are a number of circuits that one
encounters when lhe prepares to build a set,
all one-tube regenerative hook-ups—which
serves rather to’ confuse him than to sim-
plify his choice. So many and various are
these receivers that one is at loss to what
to do or how to do it, even if he has not
delved into super-regeneration, or investi-
gated any of the dynes or the plexes. It
is with the hope of clarifying this muddle
specifically in reference to the simple re-
generative hook-ups that this article is writ-
ten.

We must start off with this understood:
in spite of “the fact that all these circuits
differ in some detail or another, they are
based on the two fundamental circuits of
Fig. 1, the inductively coupled A or the
capacitatively coupled B; and in spite of the
fact that all are apparently different, they
will prove equally effective under the same
conditions and similar construction. Thus,
understand that it is not for superior re-
sults that any of these circuits may be con-
sidered, but for practical facts of construc-
tional simplicity or operating ease. So the
viewpoint in every case is entirely that of
practicality; data to fit concludes the article.

We stick to these simple regenerative cir-
cuits and laud them because in them is both
economy and satisfaction. Furthermore,
there is little chance of the perpetration of
a new “wonder” one-tube circuit without
the discovery of a new principle or the in-
vention of new “tools.”

We take up the well-known tickler cir-
cuit in Fig. 2. Everyone seems to know it,
for all seem to have used it at one time or
another, Yet there remains the fact that

95: és Eﬂk.

By L. W. HATRY

This is a review of regenerative circuits using but one tube—an excellent article for the be-

ginner and the experimenter.

although it can be said to be practically the
first regenerative circdit, it has not been
surpassed. In Fig. 2 the coil labeled “tick-
ler” is variable in its relation to the coil
labeled “secondary.” Its sole electrical
drawback lies in the fact that the tickler

B
0L

Fig.4

A regenerative circuit with fixed coils that is
smooth of operation and very uncritical.

causes some change in the secondary wave-
length when tuning. This can be overcome
by the proper design of the tickler. When
this last condition is fulfilled, the dial set-

This article by Mr. Hatry is a
general review of single-tube cir-
cuits. If the experimenter would
stop to realize that the extra tubes
in multi-tube receivers merely am-
plify, single-tube sets would come
into the prominence which they
really deserve. Whenever a new
circuit involving some hitherto un-
exploited feature is published, in-
variably but one tube appears in the
diagram.

So let more attention be paid to
the “one-lungers” of radio, for if
the principles underlying these cir-
cuits are mastered, the rest is com-
paratively simple.—Editor,

Fig. 1. A and B
show fundamental re-

generative circ uits.
Fig. 2 is an old favor-
ite, where regenera-
tion is obtained with
a tickler coil. In the
diagram  shown in

Fig.f .

Fig. 3 regeneration
is again obtained with
a tickler, but it is in
fixed relation with the
secondary.
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tings are reproducible and the set’s log can
be depended upon. However, the diagram
is shown essentially to discuss the methods
of coupling to the antenna circuit.

METHODS OF COUPLING

Three methods are shown for coupling
to the antenna, one in which the antenna
is coupled by means of a coil similar to the
tickler and with a similar type of variable
relation. This is an excellent method from
a result viewpoint, but it is open to the
same mechanical drawbacks as the rotable
tickler. This is indicated schematically by
a, in Fig. 2. This sort of primary con-
struction, contrary to usual practice, is still
better when at least one tap is provided
which allows a variation of the number of
turns in the antenna circuit. This last gen-
erally makes the construction hopelessly diffi-
cult, but is mentioned because it is an im-
provement. This method of coupling the
antenna circuit is the best of the three, but

The familiar Reinartz regenerative circuit,
not quite as selective as that in Fig. 4

it 1s so difficult in construction that for
the fellow . who makes “his own, one of
the other methods is to Be preferred. The
second method is indicated by -the dotted
line of b in the same figire. It consists of
fixed coupling between the secondary and
primary, with ‘the primary necessarily
smaller on account of the closer coupling
necessary in such an arrangement. Its
greatest disadvantage lies in having the
period of the antenna circuit affect the
secondary circuit at that wave-length. This
last can be overcome with either an antenna
loading coil or a tapped primary, in which
manner it becomes possible to shift the
antenna period off the secondary tuning. On
the amateur wave-bands very loose coupling
is necessary, which is best provided by a
single primary turn an inch to two inches
from the secondary. The last method, ¢ of
Fig. 2, consists in using a very small fixed
condenser to provide the necessary coupling.
In two respects it is the poorest method of
the three. It generally results in less signal
strength and has the same disadvantage of
fixed coupling as b. However, it must be
admitted that it is easy to install, works
satisfactorily and is effective. It is cer-
tainly worth a trial, for trial finds for us
the things we like, as well as those we dis-
like. ’

In Fig. 3 is illustrated another method
of controlling regeneration. This is ex-
cellent and deserves trial. It is a variation
of the tickler circuit that provides greater
mechanical simplicity. The tickler is cou-
pled rather closely to the secondary and is
fixed in that relation. Control of oscillation
is effected by means of a variable by-pass
condenser across the high R.F. resistance
of the head-set and “B” battery. This con-
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be used.
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A variation of the ultra-audion circuit will be found in Fig. 11.

is shown the tuned plate circuit, which is excellent because plug-in coils may

Both condensers in the circuit in Fig. 13 may be mounted on
the same shaft, with satisfactory results.

In Fig. 12
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denser, controlling as it does the R.F. re-
sistance of the plate circuit, very satisfac-
torily controls the feed-back. This effec-
tively eliminates the trouble encountered in
the tickler construction. Then, too, there
is no need of using a low-loss condenser for
the variable by-pass, which fact is men-
tioned in the interests of economy. This
method of controlling regenecration has its
foibles, too. It requires careful choice of
grid leak, “B” battery voltage and tickler
size to avoid howling and attain smooth
operation. This difficulty gencrally appears
in the form of an audio frequency “fuzz”
which makes itself known just where oscil-
lation breaks off or starts. Yet, it is pos-
sible to adjust the circuit so that it will
operate as smoothly and quietly as any other.
Because it is possible to use fixed coils, the
circuit offers a definite advantage. It per-
mits of easy interchange of coils, so that
different wave-length ranges may be cov-
ered.

A FAVORITE CIRCUIT

Fig. 4 depicts a circuit which the writer
admits is his favorite. Therefore, if the
description in this paragraph becomes too
glowing, you are fairly warned to discount
accordingly. It has the preference for two
reasons: the coils necessary are fixed in
relation to each other and the circuit is un-
critical and smooth of operation. Like Fig.
3, it reduces the oscillation and tuning con-
trols to two condensers, which certainly sim-
plifies the construction. It requires the ad-
dition of a choke coil, but this is not critical
and 1s therefore casy to make. By using as
small a tickler as possible, both in diameter
and the necessary number of turns, the af-
fecting of the tuning by the oscillation con-
trol can be reduced to the negligible. (This
is just as true of TFig. 3.) Ifor short-wave
telegraph reception it is usually possible to
leave the series stopping condenser fixed,
and to do all tuning with the secondary
capacity, which gives a single-control cir-
cuit.  This last is not true for the circuit
when used for hroadcast reception, although
careful choice in tickler size will permit an
accurate log

The circuit in Fig. 5 is easily recogniz-
able as the Reinartz. It is purposely shown
in a somewhat unusual manner so that
you may recognize in it the Weagent circuit
of Fig 4, on which it is based. The Rein-
artz possesses all of the qualities of TFig. 4,
with the weakness of lower selectivity due
to close primary coupling It is also a very
effective transmitter (blooper) because the
plate and antenna circuits are conductively
coupled. By paying but little attention to
the conventional directions given for it and
using a little time and care in the choice
of the tickler size, it is possible to adjust
the circuit so that the regencration control
does not affect the tuning. If the antenna
coupling is loosened and the plate circuit
connected  direct to the filament, we no
longer have the Reinartz, but Fig. 4.

Fig. 6 shows a modification of the Rein-
artz later offered by that persistent experi-
menter. It allows the use of a tapped coil
without the losses due to dead-end and with

a theoretical gain of grid voltage—the effec-
tive signal-producer—due to the use of a
great amount of inductance for relatively
short wave-lengths. A number of experi-

n

Fig. 6
A modified Reinartz circuit using a tapped

coil to eliminate dead-end effects.
menters who have tried the arrangement feel
that it delivers subnormal signal strength,
which is the writer’s opinion, also. Certain-
Iy it has {failed of the popularity of the
original circuit.

The use of the “C” battery in place of
the grid condenser to make detection possi-
ble is illustrated in Fig. 7. This occasionally

311-313

suffers rediscovery and the nascent enthu-

siasm of its discoverer; it fails of the popu-

larity of the grid condenser because it com-

plicates both care and operation. It cer-

tainly gives no increase in sensitivity, which

could be the only justification for its use.
THE HARTLEY CIRCUIT

The Hartley circuit is shown in Fig. 8.
A tuned antenna circuit provides the con-
trol of oscillation by the introduction of re-
sistance through load. When the antenna
circuit is in tune, provided proper coupling
is used, the tube will not oscillate. This
tuning of the antenna then becomes a satis-
factory method of producing an effective
two-control receiver, and having the antenna
circuit tuned on the wave-lengths above 200
meters is an advantage that shows itself
in greater volume and sensitivity. With
proper choice of the number of turns of L,
which is the plate coil or feed-back coil,
although it is part of the secondary, it is
possible to adjust operation so that the pri-
mary can be used with foose enough coup-
ling to give good selectivity. If L is too
large, the tube will oscillate with unnecessary
vigor and the primary will have to be cou-
pled excessively close to the secondary to
control oscillation.  Oscillation is a per-
sistent condition with this hoolk-up, save
when the antenna circuit is in tune, and
even then it is present if insufficient coup-
ling 1s used.

Fig. 9 is the same Hartley circuit with
a variable stopping condenser to control
oscillation and regeneration. This can be
used with fixed antenna tuning of the usual
sort. In fact, it should be used with the
fixed antenna coil, to avoid the complica-
tion of control which results when there
are three knobs to turn on a regenerative
receiver. Because the plate coil 1. is a por-
tion of the total coil making up the secon-
dary——there being, thereby, tight coupling
between it and the grid circuit—the effect
of the regeneration control Cl on tuning is

(Continued on page 340)
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Fig. 7 shows the use of a “C”’ battery instead of a grid condenser and leak.
variations of the Hartley circuit with two different methods of controlling oscillations.

Figs. 8 and 9 are
Fig.

10 shows the ultra-audion circurt having a tuned primary circuit.
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How Your Detector Tube Works

OR the last several months this depart-

ment has continued discussion of the

purely practical side of the radio tech-
nique. By this time the reader should have
a pretty clear knowledge of the actual opera-
tion of the set and should, therefore, be
prepared for a simple technical discussion of
the function of the most important tube in
his radio set. Do not let the word technical
scare you. The description, the writer
hopes, will be in such terms and will use

By A. P. PECK

the set is tuned. It is the oscillation which
passes through space and is picked up at
the receiver; it is the thing to which we
set our receiver when we wish to pick up
the program.

Also, it is this carrier alone which is used
in radio telegraphy by ships at sea and other
radio telegraph stations. The only differ-
ence between the broadcast stations and the
radio telegraph stations is that the former
controls the carrier wave with the voice of
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Here we show the
simple tube circuits

and the voltage in
the grid circuit with
the current in the
plate circuit. Note
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current in the plate
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such analogies as to make it understandable
to the veriest tyro in the game.

Now we shall proceed to the description
of how a detector tube works. In one of
the past issues of this department, there
was a discussion of tuning. We saw how
the coil and condenser used to tune the
radio set are very much like a violin string.
That is, changing the setting of the con-
denser is very much like changing the ten-
sion of the string, it changes the note at
which the string will vibrate or which it
gives off. At that time we also showed that
if a second string were tuned to the same
note and if the string were struck, our tuned
string would vibrate without being touched.
In other words, some of the energy generated
by the first string would be pxcked up by the
second and’ turned into music. The case
with the radio set is the same. When the
receiver is tuned to the transmitter it plcks
up the music or speech put into the micro-
phone at the transmitter.

THE CARRIER WAVE

Now we must discuss very briefly the
carrier wave. In the issue to which we re-
ferred, there was a description of this. We
shall repeat it here in order to save the
reader looking through the old file.

The carrier wave is that wave to which

the speakers and the music played before
the microphone, while the telegraph stations
simply turn the carrier wave on and off
with the aid of a telegraph key.

Now let us explain more about the nature
of this carrier wave and just how it carries
the voice and why a detector is needed to
hear the voice. The carrier wave deter-
mines the wave-length or frequency upon
which the station operates. The programs
usually give the wave-length of the station:
for instance, WRNY, the Rapio News sta-
tion, broadcasts on 258 meters. This is
simply the wave-length of the carrier.

Now, the voice and music we hear is a
vibration, just as the carrier wave is a
vibration, but—and here is the important
thing—the voice frequencies or vibrations
are much lower in number per second than
the carrier. The human ear can only hear
vibrations between 16 per second and about
16,000 per second. Now the carrier wave
frequencies in the broadcast range are be-
tween 300,000 and 1,000,000 per second.
Obviously, they cannot be heard and must
be changed.

An explanation of hHow the voice frequen-
cies are placed on top of the carrier fre-
quency must be given here. Note Fig. 1.
At A we see the carrier. The frequency
may roughly be said to be the number of

WwWwWwW americanradiohistorv com

" not very steep.

times the vertical line passes the horizontal
one per second. As long as the microphone
is not attached to the transmitter, each vi-
bration will go equally far out on each side
of the zero line. This is called the ampli-
tude of the wave. Such a wave could be
heard even if it were passed through a de-
tector, that is, not what is known as oscil-
lating. There would be a click when it
begun and another when it ceased, but noth-
ing more.

Now, suppose we place a musical instru-
ment before the microphone. It gives out
its own vibrations, which are in the audible
range. Take, for instance, the violin note,
which is somewhat after the fashion of the
illustration at B in Fig. 1. Note how much
slower it is than A. Its curve is long and
It rises slowly to a ‘maxi-
mum aund falls to a minimum very slowly
in comparison with the carrier.

The broadcast transmitter simply takes
this slow vibration and puts it on the carrier
in such a way that the strength of the
carrier increases and decreases with the vi-
brations. This process is called modulation
and will be explained at another time. How
it is done need not worry us, let it simply
be understood that the broadcast station con-
sists of one piece of apparatus to generate
the carrier wave which has always the same
power from one vibration to the next, as
shown in A of Fig. 1, and of a second piece
of apparatus Wlnch takes the wvoice and
music vibrations given directly into the
microphone and makes these vibrations
change the strength of the carrier. Now,
instead of a carrier of unchanging strength,
we have a carrier wave growing weaker
and stronger in accordance with the voice
or music which is literally put on top of it,
as at C.

All this is very well, but, you say, why
cannot we hear the voice frequency on top
of the carrier?

The answer is easy, we cannot hear it
simply because in the radio set, up to the
detector, the current travels as weaker and
stronger carrier wave currents. We need
something to take the carrier wave out and
leave just the voice frequency. The tuned
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Here is that horrible thing, the characteristic
curve -6f a vacuum tube. It is really easily
understood and fully explained in the text.
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circuit vibrates at the carrier {frequency,
granted that this grows stronger and weak-
er in exact step with the modulation placed
upon it at the transmitter, but the currents
still travel at the high, or radio, frequency.
What we need is a device to do away en-
tirely with the carrier wave and leave only
the slower, or audio, frequency, which the
car can distinguish and understand, and
which is the electrical component of the pro-
gram. The telephone receivers will change
the electrical energy into audible energy, so,
as we said, we must have something to
crase the steep, fast-vibrating lines in Fig.
1 and leave us only the slowly curving line
at B, which is the electrical equivalent of
the sounds entering the microphone.

The device which does this is the detector.

ACTION OF THE VACUUM TURBE

Before we give a detailed explanation of
how the vacuum tube detects or changes the
fast-vibrating lines into the -slowly moving
vibrations which represent the voice or
music, we must give a short description of
the action of the vacuum tube generally.
In other words, we must explain in the
simplest possible language the actions which
occur inside the tube.

All know the construction of the tube,
with its three elements. This was described
in one of the previous articles printed in

PLATE CURRENT
FOLLOWS VOICE AND
MAKES {T AUDIBLE
THROUGH AVERAGE
CURRENT

ORDINARY B8I1AS POINT

1
W

<+ CONDENSER HAS EFFECT
OF CHANGING BIAS IN
STEP WITH VOICE CHANGE

FiG. 4-A

The slight modification of the characteristic

curve shown here tends to make the explana-

tion of the operation of a vacuum tube as a

detector a great deal more simple. The bias
line is changed.

this department. There is the grid, the fila-
ment and the plate. Simply put, the fila-
ment is for the purpose of throwing eclec-
trons, which are formed by heating the fila-
ment, through the grid to the plate. The
grid acts as a shutter, allowing them to pass
or holding up the stream in much the same
- manner as a traffic officer holds up a proces-
sion of cars or allows them to pass. The
plate catches all the electrons thrown at it
and attracts them from the filament to it-
self.

The electrons are very small particles of
matter. As a matter of fact, they are the
foundation stones wupon which matter 1is
built. They are so small that the most
powerful microscope cannot make them vis-
ible to us. However, the reader must take
the word of scientists for their existence
and activities.

Now cousider the stream of electrons.
They are attracted to the plate in the tube
and can carry an electric current, for in the
final analysis they are nothing more or less
than small charges of electric current. It
is their traveling through the wires of the
lighting company and their passage through
the filament of the ordinary light bulb which
illuminates our homes and turns our motors.

The plate always has a positive potential.
That is, there is a difference in electrical
pressure between it and the filament. This
condition is maintained by the “B” battery
whose positive terminal is attached to the
plate lead. Refer to Fig. 2. This explains

the nature of a difference of potential. There
is a difference of potential between the top
tank and the bottom omne. If the cock is
opened in the pipe leading from the top
one to the one below there will be a stream
of water. This difierence between their
pressure and the tendency of the water to
flow from the top down is called a differ-
cnce of potential. It has nothing to do with
the amount of water in the tanks or the size
of the pipe. It is simply a statement of the
pressure difference between the two.

The positive plate of the “B” battery
always attracts the negative electrons to it-
self. If, however, the grid is made neeative,
it repels the electrons. This attraction by
unlike potentials and repulsion between likes
is simply a brute fact which the reader will
have to take for what it is worth. That is
the way it always happens.

Now, if the grid is made negative, it repels
the electrons and, therefore, decreases the
current which is carried on them from the
plate to the filament. In other words, the
erid is just like the traffic cop—or, by an-
other analogy, we may call it the trigger
which controls the flow. If the grid is
made negative, very little current will flow
from the plate to the filament; whereas, if
it 1s made positive, the positive charge helps
pull the tiny electrons from the filament and,
therefore, makes the tube pass much more
current.

To explain in another way, a very small
change in the voltage of the grid will make
a very great change in the current of the
plate circuit. This quality of the vacuum
tube is what makes it so valuable to radio
work. We can take the infinitesimal
changes in voltage coming in to the antenna
from the distant transmitter and impress
them on the grid of the tube and take out
several times as much current from the
plate. Of course, the energy taken out at
the plate comes from the “B” battery at-
tached to the tube, but the beauty of the
device is that we can make the incoming
signal control the passage of the local cur-
rent through the tube and, consequently,
through the telephone. This is what makes
the tube so superior to the crystal detector.
In the latter, the only available source of
current is that from the distant station
picked up by the antenna.

Now we come a little closer to the question
of detecting the signal as sent out from the
transmitting station. We have scen that the
voice is carried through space on the very
swiftly oscillating radio frequency current
which vibrates always at the same frequency
and understand how the strength of these

FIG. 2

There is a potential difference—or electrical

voltage—between the two tanks. That is, if
the spigot is opened the water will fall from
the top one into the one below. This is ex-
actly the situation of voltage. The water is
the current and the tendency to flow from a
higher level to a lower one is the voltage.
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Above, at the top, i§ a schematic diagram of

the voice
modulated

the carrier wave; in the center,
wave, and at the bottom, the
carrier.

oscillations is made to vary in accordance
with the ever-changing voice {requency
which is much slower, at its swiftest, than
the carrier current. And we have discovered,
further, that if we can find some method
whereby we can take the very swiftly oscil-
lating carrier current and, wiping out the
carrier, causing only the change in its
strength to be passed, we shall be able to
hear the program being put into the micro-
phone at the transmitting station.

We have said that the vacuum tube takes
the incoming signal from the antenna and by
the ability of the grid controls the great
strcam of current flowing through the tube
until it acts exactly like the incoming signal.
Look at Fig. 3. At A is shown the carrier,
without any voice on it, coming into the tube.
Note the small oscillations on the grid lead.
They pass out into the plate circuit in exactly
the same shape as they entered at the grid
with the exception that they are compara-
tively much stronger. This is the graphic
illustration of the tube in the roéle of ampli-
fier. More of this anon.

ACTUAL AND AVERAGE CURRENT

Now take the second case. See B in the
same figure. In the plate circuit here we
have a larger current following exactly that
put in at the grid. Above the plate current
which is marked actual, there is a second
line which is noted as average; that is, the
effect which the current passing has on the
telephones in the circuit with the plate and
the “B” battery.

Now this actual current and the average
current have a very prominent part in the
detector action of the tube. It is through
the average current that we hear the music.
If we had to depend upon the actual current
the only solution to the problem would be
the use of a crystal or some other similar
device. '

Back to the operation of the tube again.
Immediately the filament is lighted, there is
a current following through the tube. This
current has a certain value and remains the
same as long as no change is made. in the
polarity of the grid. But if the charge on
the grid is changed, either by an incoming
signal or by placing a battery in circuit with
it, the current flowing from the plate to the
filament changes. By putting a heavier and
heavier positive charge on the grid we get
more and more current up to a certain point.
By putting a heavier and heavier negative
charge on the tube we get less and less cur-
rent in the filament plate circuit, likewise ap
to a certain point. This characteristic of
the tube may be plotted on paper and is
drawn for almost all tubes. It is called the
“tube characteristic.” Fig. 4 shows such a
curve and how it is applicable to the study
of tubes in action.

(Continued on page 372)
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E WILL be perfectly frank, we

want some help. A few months

ago, from this pulpit, we exhorted

the brethren to cultivate the ex-
perimental attitude. - Since that time there
have been a lot of developments in the
game. As a matter of fact, the hams seem
to be able to create more new ideas, and to
stick their noses into more interesting places
where the secrets of the science make their
burrows, than an Englishman hunting big
game with a complete retinue of servants
and gun carriers.

More and more of the boys are going in
for the development of these strange and in-
teresting points. They are finding the beauty
of the untrodden paths, they are seeking out
the joys of the discoverer—in other words,
they are true scientists. But this is a plea
for help

Perhaps it is a little too soon to ask such
a thing, but we should like to point out one
more piece of spleen. It is that there is no
complete ham literature. Whenever we be-
gin an investigation on a new line, we must,
if we wish to take advantage of the previous
work which has been done on the subject
by others, fall back on the old brass in
order to get the information.

Now the brass is a good way to chew
the fat, it is an excellent means of carrying
on tests, it is even an excellent method for
getting msgs. from place to place and comes

in handy for a lot of entertainment, but*

when one tries to copy the text of a scien-
tific treatise and get a clear scientific idea
from it, that’s an elephant with a different
set of spots. Entirely different.

The main point being that the other day
a friend of the writer decided to try a sort
of modified Leicher wire system for a radi-
ating system hooked to a five-watter after
the Reinartz-MacMillan fashion. He asked
us about it. Now there was a time, when
we were wading through Hertz with the

By Jay Hoilander
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Frank Frimerman, world-
famed owner and chief op-
erator of Radio 2FZ, at
the batt®ry control panel,
one of the features of his
exceptionally fine home-
. made station. Frimerman’s
e 4 goal is the Hoover Cup,
N in competition for which
he received first honorable
mention last year.
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aid of a musty old prof. and an admonition
from home that if we did not pass it we
would get no further allowances, that we
knew Papa Hertz pretty well. But, at pres-
ent, we are sort of misty as to the doings
of the old crankshaft. However, after the
request from the Iriend—he knows our
weakness for theory—we dug out the old
book which had caused us to spend our
hard-earned means for midnight oil, and
tried to brush up on some of his notions
as to the nature of propagation over parallel
wires in certain wave-length relation to the
emanations traveling over them.

In ham parlance, we sopped up a lot of
ideas which we could see little use for in
practice. We, in turn, gave the information
to the friend. He laughed and we did, too,

Help Wanted!

for the way he had
Sawyer.

We even went so far as to look up all
the dope in the “Proceedings” of the vari-
ous I's and E’s and Royals in search of
further information, if any. There wasn’t
any. Then we took the next logical step,
which was a thorough perusal of the in-
dices of the publications, ham and other-
wise, in which the experiences of fellow
workers might be recorded through the
grace of the editor’s guardian angel. Evi-
dently the angel had been off the job, for
we found exactly nothing.

But this is a plea for help——

worked the Tom

Through various channels and much brass-
pounding, we found a two and a three who
had done some work on the idea in a modi-
fied form. But the method of collecting
scientific data—as we said before—by listen-
ing to C.W. is a laborious process. Reminds
one of the old pictures in the geography
showing the Oriental children learning the
Koran. Boy, it takes a lot of devotion to a
cause to collect dope on it by the brass!

As time went on, more and more dope
began to filter in from one point and another.
In Rapo News there was an article by
Reinartz with some stuff which proved of
value. In other magazines there was a scrap
here and there which proved to throw light
on some points. But, on the whole, the
process was very unsatisfactory. Why can-
not the fellows take the time to write a
little squib now and then just on the results
of their various tests? They might easily
be both qualitative and quantitative. It is
really a small matter to take a few notes
and turn them into a small report gotten
up after the regular fashion.

As a matter of fact, the best thing in the
world for the experimenters would be the
establishment of some sort of organization

T T T

Not that we
recommend the
practice, but
the F hams
shown at right
chartered the
scow they are
on, one vaca-
tion, sailed
down the
Siene and
made some
experiments.
Yes, there
was a lot of
food—and
other things.
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for this purpose alone. The LR.E. is fine
stuff for the gents in the commercial end.
They rely upon it and make their reports
rather bombastic and take the whole thing
as a sort of ritual. But the ham nceds a
lot of information which is not neccssarily
correct to the fifth or sixth place, but
which, at the same time, contains the re-
sults of experiments.

Some development along this line has
been done by the A.R.R.L in one form or
another. There is the experimental section
and a lot of reports, but it seems to me that
this branch of the work is possibly not given
as much attention as it deserves.

There is, and always will be, expense at-
tached to the idea. With the various com-
mercial organizations and large engineering
societies, the reports are elaborately printed
and gotten up. That sort of thing is not
at all necessary for our work.

A very workable plan could be arranged
simply by having each man give his report
to a stenographer after he had finished his
work to let her type it. Then he could take
a couple of shirt cardboards, make a binder
tor the pages and send the complete unit
in to some designated center where it would
be kept on file. A list could be issued from
time to time on the reports in the library,
and for a small fee the keeper would send
the books and reports desired to the ham
asking for them,

Such a system would give us a permanent
record for all experiments performed. The
fee would be ample to cover the cost of
postage and keeping the books in place.
Preferably, it should simply be a function
of some organization already in force. The
trouble is very often too much organization.
But there are any number of bodies already
functioning which could take over such work
without any additional labor or difficulty.

Many look to the magazines for this need,
but, obviously, there are a lot of experiments
which would be extremely valuable to a ham
beginning an investigation along a similar
line which would not attract the slightest
bit of attention from a great majority of a
magazine audience, particularly if the maga-
zine happened to be the popular sort.

This circulating idea would at once solve
the problem and at the same time require
little, if any, trouble on the part of the
organizers or those interested in fostering
the work.

And this brings up another point which
might be slightly touched upon. The ham
is not like other men. He is above them
perforce of his hobby. He is an amateur,
the highest rank any man can have. The
professional must be good at his job or he
does not keep it. He makes it a paramount
aim in life, mostly because his crullers and
coffee depend upon his following the work
with vim and might. But the ham is doing
his work solely and simply for the love of
the thing.

But, at the same time, he often does not
do his job so thoroughly as the professional,
many times because, looking on it purely as
fun, he is not impressed with the importance
of exhausting the possibilities of some Iine
or point upon which he happens to be
working.

And here is where the report and circu-
lating library may come in and do another
great service at the same time it is per-
forming its primary function of disseminat-
ing knowledge. When an experimenter is
keeping notes and knows that when he has
finished his job there may be a number of
other men interested in the same point, he
will be a bit more careful and explicit, first
to find the exact goal toward which he is
working and, second, to keep his modus
operandi clear and concise, so that those who
comé after may follow more easily. .

All-of-us’ like™¥o" lasso a little fame now
and then, and it sends ‘us back to work with

a more healthy view of ourselves, if some-
one kinows we’re pretty good, and if we can
sce that we are filling a more or less im-
portant place in the general scheme of
things.

We all like to look at ourselves and salute
the touseled head that confronts us in the
mirror each morning with the knowledge
that we are not quite as other men. Now,
this simple expedient of performing an ex-
periment with a notebook in view and always
waiting for our enlightening comment on
some of the mysteries of our craft is sure
to help this mirror greeting to be more
cordial. It will add zest to the before-
breakfast watch at the shack.

And, above all, it will help along the good
work and cut out a lot of duplication of
energy and investigation which is now going
on. And, too, it will help to keep our minds
clear as to exactly what we are search-
ing for.

This last will be of great value, for it
will prohibit, to a greater or less extent,
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York. 5 watts, 20, 40, 80, 165. Wud ap-
preciate any reports. All crds QSL’d.
9EAZ—Roy Anderson, Astoria, S. D.

Calls He;rd

CB8, BERNAL, BUENOS AIRES,
ARGENTINE
Calls Heard Below 45 Meters

1xu, laf, 1xz, 1pl, lcmp, lyb, low, lpm, lgv,
lemx, Ick, 1bhm, laac, 1rd, 1za, lvar, laci, lat,
1px, 1lckp, lgm, 1bdx, 2xi, 2zv, 2gk, 2cxw, 2aqk,
2als, 2qgs, 2rk, 2br, 2bee, 2bur, 2qh, 2qr, 2bsc,
2bce, 2agw, 311, 3ea, 4xe, d4ag, 4jr, 4au, 4sa, Suk,
Sajj, 6no, 6df, 6cmq, 6cgw, 6ts, 6oi, 6cto, Gawn,
6bve, 6cgo, 6bad, 61j, 6ut, 6cix, 6qi, 6vc, 6xh,
6ahp, 6xap, 6im, 6aiq, 6alf, 6bgz, 6chs, 6asv,
6clp, 7ya, 7nx, 8ex, Sbgn, 8er, 8bwb, 8chk, 8xlo,
8aul, 8bre, 8qq, 9xi, 9zt, 9bht, 9nv, 9cfi, 9fj,
9dqu, 9bdu, 9cld, 9ejy, 9alo, nrrl, nkf on 20.7

meters 45 minutes after the sun set here.

G. WEYNTON, “TALGAI” LINDFIELD,
SYDNEY, AUSTRALIA

2 Tubes (October,. 1924, to April, 1925)

C.W.—laac, lach, lacd, latj, 1bnt, Ipw, Isw,
1zx, 2rk, 2brb, 2bx, 2kx, 2xq, 3bz, 4cq, 4iq,

This is the layout of 2ABT.

the so-usual dropping of a piece of work
before any definite conclusion has been
reached.

Think it over, me bucks, think it over!

The Month’s
Crop of New QRA’s

1ABW—Edgar L. Deslawiuers, 12 La-
fayette Street, Alttleboro, Mass. CW. on
80 and 40 meters. All repts ansd by crd
immediately. :

9QQ—Change location—now at 127
Third Ave., West Cedar Rapids, Iowa.
QSL’s appreciated.

2ANR—F. Madlinger, 110 Kingstand
Ave., Brooklyn, N. Y.

9AHD _Change location—now at 255
West 15th Place, Chicago Heights, IIL
S50 watts on 20-40 meters. All crds ansd.

2AHK—Changed location—now at 554
South Clinton St., East Orange, N. J.
All erds QSL’d. 50 watts on 80 and 40.

9AXQ—(Ex 9AOM)—F. O. Dixon,
Knoxville, Towa. Crds QSTL’'d.

2KG—John T. Guymon, 2382 Chauncey

Street, Astoria, L. I, New York.
watts CW. on 80 meters. All crds
QSs1od. - - ) :

2ASJ—Charles Ernest Spitz, 2382
“Chauticey ~Streét, Astoria, L. I, New

www.americanradiohistorv.com

The bottles are enough to cause two or three murders.

There is a
long list of F’s, etc., in the log-book and the station has a fair reputation for crashing in.

4gr, 4gw, 4kw, Sacm, Sba, Sng, 5shl, Suw, 6age,
6ahp, 6aus, 6ac, 6aoi, 6anx, 6bcp, 6bad, 6bau,
6bir, 6cgo, 6¢p, 6cgw (consistent), 6cw, 6cnl,
6cqe, 6cvn, 6cmd, 6cgl, 6awt, 6fn, 6grr, 6ih,
6jby, 6lrz, 6qd, 6ugt, 6vc, 6xi, 6yos, 6zac, 7fa,
8abb, 8brb, 8brx, 8sf, 8ze, 9aho, Yach, 9acd, 9bi,
9at, 9cjc, 9ey, 9eky, 9mm, 9ms, 9zy, Yui.

Weh (110 m.), woe, wjz, ki, kgo.

Pse send a crd. om. all cards answered card
for card.

OS1D, A. S. FAULL, 16 MAIN ST.,, STRAND,
CAPE PROVINCE, SOUTH AFRICA
January, 1925

UNITED STATES: 3apr. lclj, 2chx.

May, 1925

UNITED STATES: 5Sapm, 8xaf, 9bct, Yees,
ek, 9ncv.

ARGENTINE: c¢b8 (without aerial but with
earth and vice versa).

OTHERS: ane, ihu, wgh, ocdj, kel, xw9, 8xk,
kel, kdka (gsa).

card is waiting for cach of above Hams,

so qsl oms.

LIVIO G. MOREIRA, RUA PAULA GOMES 6,
SOUTH BRAZIL, CURITYBA
Between 11th to 31st May, 1925

laak, lamd, 1bce, 1bs, 1bz, 1ckp, 1kl, 1luk,
i1xav, lyb, 2ag, 2Zagq, 2bee, 2bs, 2gk, 2my, 2rde,
2wb, 2xee, 3ll, 4xe, 4ry, 4smy, 6a}i, 6bsz, 6chl,

6cst, 6esw, 6vw, 8aul, 8ayy, Schk, 8xl, 9bdk,
9ejy, 9ek, 9xh.
ARGENTINE: ag4, ah2, ai5, cb8, db2 de2,

df3, ds2. fa4, mn9, lor.
BRAZIL: 1ab, lac, laf, lat, Zsp.
CANADA: 2aa.

(Continued on page 338)
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An Automatic Tickler Adjuster

VERYONE is more or less acquaint-

ed with the difficulties that arise in

operating  regeneration rece@vers.

Their proper operation neccessitates
much experience and a skilled hand for the
proper adjustment_ of the tickler coil. Other-
wise either the regeneration will not be a
maximum or—whiat happens quite as fre-
quently—the antenna will be set in oscilla-
tion and the conscquent re-radiation of the
received signals will be superposed on waves
radiated by the transmitter, resulting in
whistling and squeaking noises in the re-
ceivers of the neighborhood.

To lessen this annoyance numerous methods
have been suggested. There are a long
series of circuits which, while allowing for
complete regeneration, reduce the radiation
to a small amount. These hook-ups depend
chiefly on the use of several circuits which
are not coupled back to the antenna circuit
directly, but to a coil which is in compara-
tively loose coupling with the antenna.
Should oscillations be set up in this coil
through strong regeneration, very little
energy will be transmitted to the antenna
and, therefore, little will be lost through
radiation. The interference with other re-
ceivers is also slight, if at all noticeable.

Such circuits, however, have the disad-
vantage that the reduction of damping which
results from regeneration is applied to oscil-
latory circuits which, by themselves, have
low decrements, while the greatest advan-
tage of regeneration lies exactly in the re-
duction of the decrement (in other words,
of the effective resistance) of the antenna for
the desired frequency, below that for any
other oscillations which may be rececived at
the same time. The oscillation energy, just
as much as the sharpness of resonance, will
be considerably increased as a result of re-
duced decrement. Therefore, hook-ups with
reduced antenna radiations achieved through
a regenerative coupling with the sccondary
coil must pay dearly for this advantage and,
for this reason, have not met with very wide
approval.

Another method for the reduction of dis-
turbances arising from regeneration is em-
ployed by the Telefunken broadcast re-
ceivers. The tickler coil is rigidly attached

. to the tuning condenser of the receiving
circuit and adjustment is so made in the
laboratory that for every desired frequency
a definite regeneration will be established.
According to the German government regu-
lations, however, the receiver must not oscil-
late under any circumstances. The best re-
generative coupling, therefore, cannot be
casily predetermined, for the oscillation
cnergy of various tubes differs by as much
as 100 per cent. and depends also on the
intensity of the filament current and plate
voltage. It is, therefore, almost impossible
to permanently establish the best regenera-
tive coupling for more than a single wave-
length. Through a slight excess over the
most favorable regeneration, oscillation will
promptly set in and a slight decrease of
regeneration below this value will consider-
ably decrease the volume. Therefore, broad-
cast receivers with tickler coupling auto-
matically adjusted by the variable condenser
are not very efficient for preventing oscilla-
tions in all cases, as the best regeneration
cannot in any case be established.

Other arrangements for the elimination
of disturbances arising from regeneration
are so involved that they are practicable for
the practiced radio experimenter only who

Mr. H. G. Méller, a German physicist, has employed a milliammeter 1o adjust the tickler coil
of a regenerative receiver. Such an adaptation as this should prove of interest to American

radio fans.

requires no apparatus for this purpose any-
way, since he knows how to manage his
equipment and, in tuning, will have his an-
tenna oscillating for only an instant at most.

Recently H. G. Moller, a German physi-
cist known for his work on vacuum tubes,
designed a device which, it is claimed, auto-
matically adjusts the regeneration to a most
favorable value.

This device of Moller’s depends on the
following phenomenon: If through a close
coupling undamped oscillations are impressed
on_the receiving circuit, the grids of the
vacuum tubes will undergo a potential vari-
ation. That is, the grid will be alternately
charged positive and negative, while pre-
viously the grid potential was almost zero.
During every interval of grid potential a
number of electrons flow to the grid and
then tend to return against the grid filament
resistance. As a result of the high value
of this resistance, the electrons cannot al-
together leave the grid before the next posi-
tive interval, and therefore the grid will
accumulate a negative charge. In conse-
quence, the mean plate current which can
be measured with a milliammeter is decreased,
for the negatively charged grid tends to
hinder the passage of electrons to the plate.

Moller connects a milliammeter in the
plate circuit and employs the movement of
the ncedle, in case oscillations start, to pre-
vent by mechanical means any further in-
crease of coupling. He does not, however,
use an ordinary milliammeter, for no scale
or pointer is needed here, but employs the
device shown in our illustration. On
the right side of the illustration an ordi-
nary vacuum tube hook-up is represented.
The tickler coil R is pivoted on a knob K
and through a flexible shaft is attached to
a cog-wheel Z, which is a part of the de-
vice for preventing excessively close regen-
erative coupling. This device is represented
in light lines on the left side of the dia-
gram, while the current-carrying conductors
are drawn in heavy lines. Between the poles
of the strong permanent magnet N S is a
coil D, rotatively pivoted, as in the usual
moving coil measuring instruments. A light,
pointer-like strip is rigidly attached to the
coil. Its end is shaped into a hook which
grips the teeth of the cog-wheel Z when the
coil is slightly turned. Besides this, the
pointer carries a transverse arm c¢ which,
upon the least motion of the coil to either

L

side, opens one of the two contacts 2 and b
and so breaks the plate circuit. [inally,
there is a tension spring F acting on the
pointer which, by means of the adjustment
screw M, serves to make a fine setting of
the coil D.

The operation of this apparatus is as fol-
lows: Both variable condensers of the re-
ceiver are set to the desired wave-length,
while the regenerative coupling is quite loose.
The knob K is then turned to make a closer
tickler coupling, approaching the point of
best regeneration. At the instant when this
point is excceded, oscillations begin which
immediately cause the movement of the coil
D, and consequently a turning of the cog-
wheel Z, and a simultaneous interruption of
the plate current at the point a. The knob
K is released and through spring action it is
turned back slightly from the point of oscil-
lation to the most favorable- operating re-
generation for radio reception.

Oscillations are set up even in the Moller
apparatus, for the adjustment to the proper
regenerative coupling depends upon them.
The duration of these oscillations, however,
is so short that hardly any neighboring sta-
tions will be affected by them.

A special advantage of the arrangement is
that it can be installed in any receiving ap-
paratus with regenerative coupling. In the
illustration it is not indicated that by means
of a gearing system the rotation of the wheel
Z is made greater than that of the knob K.
It should be observed here that the apparatus
is apparently open to the objection that it is
not sufficiently sensitive. The tickler coil
will be turned at most through an angle of
90 degrees, and this motion, of course, must
be produced by a much greater rotation of
the wheel Z, if the device is to fulfill its
purpose. A special contrivance is provided
to protect the pointer of the instrument when
it grips the cog-wheel while the knob K is
turned further. The instrument cannot in
this way be damaged, even when one with
unpracticed hand exerts an unduly great
force in turning the tickler coil.

Naturally, only practice can demonstrate
whether Modller's device will succeed. In
this matter the question of cost plays a not
unimportant role. Among all attempts in
this direction, the device under discussion
is without question the best and fulfills most
satisfactorily the requirements.

2

|
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R, the tickler coil is pivoted on a shaft, K, which is attached by a shaft W, to a cogwheel, Z.
Through the coil, D, being moved by the magnetic field set up by the plate current from the

tube,
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the tickler is constantly automatically adjusted.
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— Radiotics—

NO MORE COAL TO HEAVE

On June 12, the Albu-
querque Morning Journal,
of Albuquerque, Ariz., ran
the following advertise-
ment: ‘“‘Modern, up-to-date
bungalow, RADIO HEAT-
ING SYSTEM, hardwood
Aoors THROUGHOUT
GAS RANGE.” That sure
is onc modern home, and
we wish the owner would
send us the hook-up for
the radio heater, as we are
tived of feeding the furnace coal. As for the hard-
wood floor in the stove—that is not our idea of
economy.

Contributed by Ivan Hancock.

BLUE LAWS FOR RADIO

In the June issue of
Popular Radio there was
a condenser advertisement
announcing that the con-
densers  ‘‘provide a free .
BATIL for the radio fre-
quency currents.” We
never thought that the
waves needed cleaning but
then—somehody is always
taking the joy out of lite.

Contributed by
Jos. 1. Christie.

.|'.
[Ragi0 ave &
.17 'BA
-

W
TH

HARD FOR THE POOR RADIO WAVES

On May 17 the Minne-
apolis Journal, of Minne-
apolis, Minn., printed the
following advice: ‘‘Don’t

e, iﬁ.“' 8 s Lse high RADIO trans-
-0 n.ll [ formers in your audio fre-

PETECTOR

@ quency amplifier,”” We think
= roner L Co”sf" that a sort of dirty trick to
EI' play on the waves after
their long journey through
the cther. hy. they would
not know which way to
turn if they humped into a
R.F. transformer after the detector tube.
Contributed by D. M. Bender.

BOY, PAGE THE DRY AGENT

From an article in the
Philadelphia  Inquirer, of |
May 31: “—Although the |
station is only a few
mouths old, it has played
host to many distinguished
visitors; who have BEER
——"  To tell the truth
we should like to have a
job broadcasting from that
station, if it is such a host.

Contributed by
Ray Barber.

AT LAST!

EXPERTS a The Baltimore Evening
- T) Sun  of Baltimore, Md.,

on May 14, announces in
the heading of an article
on static that “U. S. Ex-
perts Study STATIC IL-
LUMINATORS.” Well. at
last we are going to har-
ness old man static and
put him to work lighting
our homes. But what we
can't dope out is why it is
dark on a night when

there is lots of static,
Contributed by J. S. Maynard.

SELF ADVERTISING

In the July, 1925, issuc e ™
of Science and Invention \ je9=OY / i/
|

there appeared the follow- o -

ing advertisement: “Radio = i~ ot

LOUD SPEAKING FAC. © -Eggsﬂ 7 e

TORY GUARANTEED [loergs ﬁ :
1 @

set.”” Such a set may be

great for the folks that live

in the country, but how on

earth could you get one in -

the average size apartment?
Contributed by oL
J. H. Kucera.

;¥ WOOF! WOOF!

OL/— The Ewening Telegraph,
of April 17, Toronto, Can-
ada, carried the following

)@WW 0(}:\ .

W00 advertisement:  “U.V.201A
WO lrl TYKE tubes”” This is
| clearly the oft-referred-to

radio hound that howls

whenever he is lit up.
Contributed by
Edward Pratt.

SOME NEW INSTRUMENTS
the classified adver-

Put oW BETTER PRoGRAMS') . LN
—1(} tisements of the Los An-

& geles Examiner, Los An-
geles, Calif.,, on May 29,
under a column headed
Radio Equipment, 1s the
following: ‘2 WHEEL-
ING JAW-CRUSHERS, 1
60 h.p. locomotive type
boiler.” Evidently the
jaw-crushers are some kind
of gadgets that are sent out
after station directors who
put on poor programs, and the boiler must be to
keep the electrons warm on a cold winter night.

Contributed by E. E. Swanson.

¢
STavion
DIRECTOR

HERE'S NEWS

The Radio Record of
May, 1925, in telling of
new apparatus tested, says
of the Ihenix Condenser
that it has “CUT-GLASS
stator plates.”” We con-
sider this rather unwise to
tell, because someone might
chop up a window pane if
he nceded a plate for a
variable condenser.

Contributed by
Crawley.

|THISTC MAKE]| -

AFINE (Lo
(CONDENSER
¥

A BROBDINGNAGIAN RECEIVER

In the Chicago (II1)
Herald and Examiner Na-
tional Radio Weekly for
May 24 was a list of parts
required to build a re-
ceiver, among which was
the following: “One 24V;-
inch dial and twenty-five
feet of TURNED hook-up
wire.” We cannot imagine
why dials of this size are
recommended, and as for
the turned wire in this hot
weather we try to avoid doing any more strenuous
work than we have to and such things smack of
labor.

Contributed by Thomas A. Lanier.

1f 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 ac-
company each RADIOTIC. The most
humorous ones will be printed. Address
all RADIOTICS to

Editor RADIOTIC DEPARTMENT,
c¢/o Radio News.

WANTED: SIX TWINS

This from the May 28
issue of the Chicago Eve-
ning Post, Chicago, IlL.: “It
will be best to take all
TWINS, except five or
| six, off the rotor of the
i || detector coil. TFor this par-

| ticular circuit, only five or
six TWINS are needed.”
This is all very well for
the married radio fans, but
what are the poor bache-
Jors to do?

Contributed by Robt. L. Nelson.

ROUGH ON THE SOLDERING IRON

A caption under the pic-
ture of an alcohel torch in
the Radio [Vorld of May
30 reads: “An alcohol lamp
serves micely to BEAT a
soldering iron, if you have
no electricity. With the
high cost of alcohol these
days we should think that
almost anything other than
that liquid would be used.
We suggest heaving the
soldering iron out the win-
dow if it is misbehaving.

Contributed by D. P. Finch.
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THE NOVEL OR THE LABORATORY?

The Wireless Magazine
of London, England, n the \
April number informs us e ,/J',/‘Z/_

that ‘“—the rules of Ohm, i SV
Ampére and VOLTAIRE ~ i

hold good and are firm mas-
ters.” This is the first time

that we were aware that the ‘-:fv\ s
famous novelist had played ’:.\",“1 ”‘)47'4, \/ G
around much_in the elec- g .'):V‘?’—'—
trical lab. We think it . ST AT
rather hard on Volta. y 7} e

Contributed by
William Down.

EVER PROGRESSING

Popular Radio of June,
1925, in telling of a tube
that works from the house
lighting circuit, says that
“as audio frequency ampli-
fiers they operate best with
90 TURNS ON THIE
Whether they
are 90 turns of ship's haw.
ser or 90 turns of a dancer
is not divulged to the eager
world.

Contributed by
R. F. Scheibeck.

HAIL, THE LOW-LOSS DETECTIVE!

The May issue of Rapio
News has an advertisement
which in part reads: “—you
will find LOW LOSSyES
WITII this coil.” In this
low-loss era such an instru-
ment is most welcome. It
will also be useful when
buying apparatus, as the
salesman can Dbe checked

Contribnted by

W. F. Jepson.

DOES THIS MAKE YOU HUNGRY?

On May 22 the Roanoke
sg;‘TlGCETFT“iI World-News, Roanoke, Va..
You ARE NOT |5 ran an advertisement un-
der the heading,
Things To Eat,”
reads: “For Sale—Five-
tube Neutrodyne with ac-
cessories.” Of course, the
battery * ‘‘currents’” might
be served in a pie, but we
draw the line at fried con-
densers or boiled transfor-
mers.

Countributed by Aikman Faris.

A MENACE TO AVIATORS

In the March issue of
Radio News there appeared
an advertisement concerning
“AMPLIFLYING trans-
formers.,” This should be
looked into carefully as the
mail planes fly at night and |
a transformer taking a joy

ride through the ether ===
might cause a lot of
trouble.

Contributed by
Wm. Cosulas.

THE HEIGHT OF SIMPLICITY

The January issue of
Radio in the Home re-
lates that “—Mr. Kardon.
in presenting his unit to

the public, says that a
loud speaker set can he
built with FIFTEEN

WIRES IN FIFTEEN

= Keo

e)‘ 6o

ONLY THREE
MINUTES
Y0 GO

- MINUTES.” What could
7 ] that gent do with fifty

‘(L cast station would doubt-
less be forthcoming.

wires? At least a broad-
Contributed by Russell Lewis.

«IN THIS RING, LADIES AND GENTS—"

The Radio World of May Hag  ~——
16 in an article about “B” 5 ——
batteries states that “—'B’
batteries should last about
six months, but sets em-
ploying five or more tubes
would TRAIN THEM
MUCH FASTER.” Evi-
dently these “B” batteries
dre hard to teach mnew
tricks. Anyhow, we are
going to send in an order
for a coux{}e to while away b
he time between program numbers.
the Contributed by Virgil T. Olson.
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Awards of the $50 Radio Wrinkle Contest

First Prize
HOME-MADE STRAIGHT-LINE

WAVE-LENGTH CONDENSERS.
By FRED W. DAVEY

It is more or less a useless task to com-
pare the advautages of a straight-line wave-
length condenser with the average condenser
that is on the market to-day, as they have
been listed in many magazines. Many fans
have purchased condensers of the old type
and would like to have those of the straight-
line variely, so here is a method of con-
verting the condensers that have been
around the work-bench to the new type.

With little effort a straight-line wave-length
condenser can be made from an ordinary con-
denser, by the above method.

The end plates of the condenser are first
removed and 1ihe rotor shaft carefully
withdrawn, touching no plates on the rotor
shaft and disturbing none of the adjust-
ments. Then remove the stationary plates,
noting the number of washers that are next
to the end plates.

Two pieces of Y4-inch board are cut to
2% by 5 inches. Using one of the plates
as a template, lay out on one of the boards
the outline of the plate with the mounting
holes. Clamp the two pieces of wood to-
gether with the marked oue on top, and
drill three holes at the points where the
mounting holes are outlined. These holes
should be of such a size as will just ac-

commodate a 6-32 machine screw, if that

size screw will go through the holes in the -

plates. Screw in one of the boards three
6-32 bolts that are at least one inch long.
In the top board ream out the three holes
so there is just enough clearance for the
bolts.

Next is drawn on the top board the curve
indicated by the cut portion in the sketch.
In the shape of this curve the builder must

Prize Winners

First Prize $25
HOME-MADE STRAIGHT-
LINE WAVE-LENGTH
CONDENSERS

By FRED W. DAVEY
43 Fifth Ave., Brooklyn, N. Y.

Second Prize $15
CONDENSERS FOR TUNING
INTERMEDIATE STAGES

By CHAS. W. HAYNES
32 Galiano, Ferrol, Spain

Third Prize $10

HONEYCOMB-COIL
GALVANOMETER
By CLARENCE SAMPSON
Rox 378, Fosston, Minn.
Note: The next list of prize winners
will be published in the November issue.

ly because of the lack of space.

use his own judgment, as nearly every con-
denser will have a different curve. Place
the stationary plates between the two
boards and clamp them tightly by means

ﬁ.

STATOR

OR FIBER

CARDBOARD

\w

f

CROSS SECTION

7

The details are shown above for making a small capacity condenser for tuning the interme-

diate stages of a super-heterodyne.

The assembly cross-section is shown at the right.
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of the bolts, taking care that all the edges
of the plates are even. Then cut through
the wood and plates, following the marked
curve, with a coping saw. Before remov-
ing the plates from the clamp, file the
edges smooth with a half-round file and
smooth off the burrs with a piece of fine
sandpaper.

If the dials of the condensers read
clockwise, the cut portion of the plates is
placed on the right and vice wersa if the
dials read in the opposite direction. In
assembling the condenser be sure that there
are the same number of washers on the
supporting screws as there were when the
condenser was taken apart.

This conversion of condensers is not a
great deal of trouble, and it will be found
that the set can receive on lower wave-
lengths than before. The tools necessary
can be bought in the five-and-ten-cent
store, so there is not much expense at-
tached to the change in condensers.

Second Prize
CONDENSERS FOR TUNING
INTERMEDIATE STAGES
By CHAS. W. HAYNES

Experimenters have often found it neces-
sary to use condensers in the intermediate
stages of a super-heterodyne receiver to
tune them to the same frequency. These
condensers have presented a problem, main-
The con-
denser shown here is one that will take
very little space and should prove efficient
in operation.

The materials needed are four discs of
1/64-inch sheet mica, 2% inches in diam-
eter, having a 1§—11‘1C1’1 hole drilled in the
center, two brass stator plates, 1/32-inch
thick and cut to the size shown; one brass
rotor plate of the same thickness, cut to the
size shown; two cardboard washers 1/16-
inch thick aud 3% inches in diameter, and
an eyelet, 3/16-inch in diameter and'about
4-mnch long.

Shellac one side of each of the stators
and place on each concentrically one of the
mica discs. It is a good idea to bake these
pieces in a slow oven, so that all the alcohol
in the shellac will be driven out and the
two plates will be firmly attached. The
condenser is then assembled as follows:
Over the eyelet are slipped the parts in
this order—one of the cardboard discs, one
of the mica discs, to which has been fastened
a stator plate with the plate up, another
plain mica disc, then the rotor plate, an-
other plain mica disc, the other mica disc
with its attached plate with the latter down-
ward, and then the other cardboard disc.
The evelet is then expanded, holding the
entire condenser tightly, with the exception
of the central plate, which should revolve
casily, yet remain in any position in which
it is placed.

The lugs of the stators may be soldered
together and bent and drilled for mounting
in any convenient manner. There is a flex-
ible wire soldered to the rotor. If neces-
sary, the lug on the rotor may be covered
with an insulating material to eliminate
hand capacity effects.

Third Prize

HONEYCOMB-COIL GALVANO-
METER
By CLARENCE SAMPSON

A very handy instrument to have around
the experimenter’s work-bench is a gal-
vanometer. However, most of us would
prefer to have a voltmeter and ammeter
instead of a galvanometer, if we were going
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to purchase any measurmg instruments, so
the indicating device herein described should
appeal to the fan who does quite a bit of
experinenting.

This galvanometer is very simple to con-
struct, if the apparatus is placed as shown
in the accompanying sketch. Two 1500-
turn honeycomb coils are mounted on the
baseboard by means of the coil mountings.
Care should be taken that the fields of the
coils are assisting each other, 2. e., that the
coils are so mounted that the windings are
in the same direction; 1500-turn coils are
specified, as these make a very sensitive
instrument, but coils having fewer turus
may be used.

Two coils and a compass make an efficient
galvanometer.

A small compass is mounted on a mov-
able stand so that it can be placed in linc
with the center of the coils. If desired,
four binding posts may be mouunted on the
haschoard, connecting one to the end of
cach coil.  With such an arrangement ecither
or buth of the coils may be used. This
instrument may be used in many experi-
ments where it is necessary to ascertain
whether there is a current flowing.

BUS BAR LUGS

One of the Dbest ways to connect a wire
to any instrument in a radio receiver is
to use lugs. However, inexpensive as these
lugs are, there may come a time when they
are nceded and there are none on hand.
Here is an easy method of making them
from ordinary bus bar.

BARE WIRE -
BENT BACK

SN

By bending back
the wire over the
insulation and
wrapping bus-
bar around the
wire, a lug may
be formed as
shown on the
left.

U T

CROSS SECTION

If an insulated wire nceds a lug, remove
the insulation from the wire about half an
inch from the end and bend the wire back
over the remaining insulation. Three turns
of bus bar are then made around the hent
wire and insulation, and the rest of it bent
as shown in the sketch. [t will be unneces-
sary to solder this connection of the bus
bar to the wire, as the bus bar can be
wrapped very tightly.

Contributed by A. A. Bhunenfeld.

IMPROVING THE PHONE TER-
MINAL CONNECTIONS

There are many times when it is desired
to make a quick change from head-phones
to loud speaker. If the receiver is not
equipped with phone jacks, but with bind-
ine posts, the operation will consume valu-
able time. The phone terminal shown in

the accompanying sketch will facilitate mat-
ters to a great extent.
The top of a binding post is removed and

A quick-change binding post may be easily

made, as shown above.

the hole is redrilled and tappéd, to take a

steel ball, such as is used in ball bearings,

about % inch in diameter. A spring is
wound so that it will fit into the hole, long
enongh so that it will hold the ball bear-
ing down firmly at the bottom of the hole.
The spring is held in position by a cap
screwed into the threads at the top of the
post. There are no specific sizes given
here, because of the varying sizes of bind-
ing posts.

With this connector the cord connection
is simply slipped into place, where a good
contact is made without variation by the
spring-held ball.

Contributed by G. A. Luers.

AID FOR MOUNTING INSTRU-
MENTS

The little device shown in the accompanying
illustration is a great aid in the mounting of
instruments on a panel, particularly the plac-
ing of condensers. The paper template
usually furnished with variable condensers is
not always accurate and a slight deviation
from the screw-hole center will cause a bind.
(Sometimes so slight that it is not noticed.)

Cut off the threaded ends of three switch-
points ¥4 inch from the collar. File the
other end of cach ome to a sharp point.
Time must be taken to do this properly.
Roll the switch-point frequently while
filing in order to have thc points in the
middle and all the same length. Of course,
if a machine shop is handy, do the filing in
a lathe. With these operations completed,
file a small slot in the edge of the collar, as
a hold for a pen-knife or screw driver by
means of which you can remove the pins if
they should become tight in the instrument.

First determine the position of the con-
denser on the panel and drill the hole re-
quired for the shaft. Screw one of the pre-
parcd switch-poiuts into each of the mounting
holes of the condenser, just far enough so
that the collar of the point is snug against
the top of the condenser. Place the shaft of
the condenser through the hole in the panel
and press firmly against the back of the in-
strument. Upon removing the condenser,
vou will find dents in the panel sufficient for
the punch, and you will have the satisfaction
of knowing that they are accurate.

It is plain to be scen that with a supply
of these points, it would not matter if con-
densers had several mounting screws, as a
template would be unnecessary. The above

SWITCH STOP FILED TO A POINT

=" SCREWED INTO
CONDENSER

Instead of a template, the imprint of the
points inserted into the screw-holes indicates
on the panel where holes are to be drilled.

www.americanradiohistorv.com

321

applies, of course, to all other panal-mounted
instruments having more than one mounting
hole. A set of these points, machined from
cold-rolled steel, case-hardened, would hold
their sharpness indefinitely.

Contributed by Geo. E. Murphy.

GREATER EFFICIENCY IN SOLD-
ERING LUGS

One of the most important points in build-
ing any sort of radio apparatus is the
connections that are soldered, and too often
this point is neglected, causing endless trouble
to the constructor. Soldering lugs help in
many ways, but even these may cause trouble
if the job is not performed properly.

1f the lugs are soldered to the connecting
wires as shown in the accompanying sketches,
a good electrical connection will result. In-
stead of the wire being slipped into the end
of the lug and soldered there, it is carried
around the loop of the lug and fastened to it.
This may then be filed flat.

WIRE SOLDERED

A strong connection can be made if the lugs
are soldered to thin wires in this manner.

The advantages of this mcthod of solder-
ing are that it gives a metal-to-metal contact
between the lead wire and the binding post
or tube socket; it climinates chances of high
resistance connections due to poor soldering
or low-grade solder; the heavy, flat face of
the lug insures a tight connection without
injury to small size wire; and it improves the
appearance of the set.

Contributed by V. S. Benson.

VACUUM TUBE FUSE

Every experimenter in radio thinks him-
sclf to be the one fellow who will never
get the plate and the filament circuits mixed,
but after once burning out two or three
tubes, Mr. Experimenter thinks that he had
better use some precaution. And here it is,
at a very small cost.

r

N i Va s ol
v\
B A

A filament fuse is a money-saver for the ex-
perimenter. Above is one which is easily
constructed.

Hunt the following articles in the old junk

box: a piece of hard rubber or bakelite
v, x 134 inches, two binding posts, two

pieces of spring brass about 745 x 14 inches,
a IFahnestock clip and a piece of thin tin
foil. Bore two holes that will takce the
binding post screws in the middle of the
bakelite, ¥4 inch from each end. Bend the
spring metal as shown in the diagram, after
drilling a hole in each end the same size
as those that were drilled in the bakelite.
These springs are then placed on the bind-
ing posts so that they make a firm con-
tact with the base. Special attention
should be given to the preparation of the
tin foil strips. These should be cut about
1/64x3/4 inches and several should be pre-
pared and kept for future use.
(Continued on page 384)
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Correspondence from Readers

DON'TS FOR BROADCASTERS

Editor, Rapio NEws :

Radio broadcasting affords wonderful en-
tertainment and brings untold pleasure to
millions of listeners, but there seems to be

one feature of it that is being abused and
I refer to the practice at many.

overdone.
stations of acknowledging by radio large
batches of telegrams that mean nothing to
the general listener and probably are- lost
even to those who send them, through the
vagaries of the ordinary receiving set.

Iust why the average radio listener should
be surfeited with that sort of bunk is not
quite clear, for it detracts from and usurps
a large part of the program that otherwise
might be extended. Most listeners are in
nowise interested in the ordinary wires from
John Smith, of Yuba Dam, Ariz.; Bill
Jones, of Chicken Bristle, Ky.; Sam Brown,
of Devil's Hollow, Ark.. and others of that
ilk. The radio public is being fed up on:
“Program coming in fine. Please play ‘Red-
Hot Mamal!’” and guff of that sort, in the
doling out of which some of the largest
stations are the worst offenders.

Of course, it is praiseworthy for a lis-
tener to let a station know he likes the
program or any special feature, but the pub-
lic acknowledgment over the microphone is
being overdone to an extent to cause many

radio fans to tune away from such stations.’

In striking contrast to the telegrams-
soliciting stations that take up more time
m acknowledging messages than in anything
else, is the dignified attitude and policy of
WHAS, Louisville; WGY, Schenectady;
VVTKLI Cleveland, and others that might

be mentxoned that are, no doubht, in receipt

of their share of appreciative telegrams, but
do not bore their listeners with a repetition
of them over the microphone.
W. S. KALTENBACHER,
Louisville, Ky.

“BOUQUET A LA KING”
Editor, Rapio NEws:

I congratulate you on your cover of the
April issue of Rapio News. 1 have had
it framed.

H. R. Vax DEVENTER,
Dubilier Condenser & Radio Corp.,
43 West Fourth St.,
New York.

FROM CHINA

Editor, Ranio NEws:

I am very much pleased to read the ele-
mentary lessons of Esperanto in the Febru-
ary issue of your magazine. Evidently, this
is a path that will eventually lead to inter-
national peace. No doubt, by this time many
hams of your country have learned the umi-
versal language. =

As far as I knew, it seems as though
there is not yet a standard telegraphic code
for Esperanto alphabets.
International Continental Morse and the Q
series should be adopted. In addition to
these, there are the superscribed letters &, &,
B, j, § and it in Esperanto, which in ordi~
nary print may be represented by ch, gh, jh,
sh and u, but these cannot be done at the
key, for they are very cumbersome. May I
propose the following code:

— — —for &
[ A

T
— h
({3 4

_ ({3 1

E e S
P, 13 ﬁ

The above are arranged according to tﬁe
frequency with which the letters are met in

Of course, the.

Esperanto words.” Although in Esperanto
the letters q, w, x and y are non-existent,
vet the letter q 1s being used in the ¢ series
and the letters w, x and y are allotted to
various countries as call letters, for exam+
ple, w to United States, x to Chma and ¥
to Great Britain.

I shall be very much pleased if you will
give this matter due consideration and pub-
lish a standard Esperanto code in your mag-
azine, so that those who speak Esperanto
may learn to pound brass in that tongue.

TancronGg Laun,
¢/o Compradore Department,
Admiral Oriental Line,
4, Des Voeux Road Central,
Hongkong, China.

ON A CRYSTAL

Editor, Rapto NEws:

Several days ago I took my first plunge
into the realm of radio. It consisted of a
little bit of a crystal set, equipped with two
sliders—and a paper seal reading: “Approved
by Ranio NEws.”

That your “Approval” was well founded
seemed certain by the clear transmission of
all our local stations.

But Saturday night at about 11:15 I put
on the phones just to see if anyone was still
on—locally.

The following is what I stambled onto:

VVOR—II :20. “T Wonder What’s Become
of Sally.”” (Location unknown.)

VVGY—II :30. Band concert. . General
Electric Experimental Station, Schenectady.
- WGP—11:45. Dance - program, - “Direct
from the Traymore Hotel.”.

WOC—12:00. “Sugar.” “The program of

the Palmer School of Chiropractic, Daven-
port, Ia.” Again at 12:18. Vocal “Shadow-
land.” .
—12:05. “Instrumental,” “Chicago—
next selection will follow.”

KSD—12:15. (Very clear.) “Piano Solo
—a short intermission before our next selec-
tion »

Indistinct, WJN or WGN—1:12. “Sign-
ing off (sounded like 10:10) Central Stand-
ard Time.”

WON—1: 15 Apparently dance program,
“Chicago ——

—1:18. Moline (heard this
twice) , I11.” (Not distinct.)

—1:26. Hotel, Chicago, IIL”
This was Hawaiian Stringed Instrument
Concert. Heard two numbers. Not dis-
tinct.

—1:30. “Star-Spangled Banner” lat-
ter part. Station sounded like WCCA,

though not clear enough to be distinguish-
able.
——1:33.
cago.”
WSAI—1:38.  “Cincinnati,
casting the program of the United States

“Palmer (?) House, Chi-

PlaymOr Card Co.” Stringed Quartet,
(Clear.)

Sunday night, March 29:

-WCDD (?)—1:15. Old, well-known
hymns.

WLW—11:20. . “Man lost, 65 years old,
140 pounds, seen last in Mt. Vernon .(?).

I think this is fair enough, but my friends
brand me the twin of Ananias. Is such re-
ception unusual?

C. A. Gouwp,
3220 Fadette St., Pittsburgh, Pa.

(Long distance veception on a crystal is
by no means uncommon. Rapio News has
published such results for several vears. The
phenomenon, however, is little understood as
yet by radio scientists—Editor.
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Ohio, broad-

THE RADIHGCO—A SUGGESTION
Editor, Rapio NEws:

Shall we continue to call that important
personage who gives us the next thing on
the air, “the announcer?” That is somewhat
too formal for the American people to con-
tinue in use. . We have a resourcefulness—
an inventiveness—about this matter of our
English speech, so something new and pic-
turesque might be expected. But what shall
we call him. The ballyhoo? That won't do
at all. At any rate, it has been preempted
by a certain field. There is no use in rob-
bing the circus for a term. But that leads
to a suggestion, just the same. Let us call
him “the radihoo.” And if you want to,
you can spell it “radiwho.”

HARRY PRESSFIELD,
Oakdale, Calif.

PITY THE INVENTOR
Editor, Rapio NEwS:

Being a regular patron of Rapio NEews,
I cannot refram from congratulating you on
your most recent achievement in the maga-
zine field. I have reference to the fore-
thought and progressive spirit you have
shown in the publishing of Professor IFcs-
senden’s inventions. The experience of such
an eminent inventor will, undoubtedly, be
extremely interesting to inventors at large.
Therefore, in the publishing of the Pro-
fessor’s life work you are doing the inven-
tors of the world a service which can never
be repaid.

As a teacher of general science, I am per-
sonally interested in articles pertaining to
inventions or inventors. Professor Fessen-
den’s statement that “no organization en-
gaged in any specific field of work ever
adopts any important development in that
field until forced to do so by competition”
seems to be a proven fact. Only a short time
ago two inventors asked me to examine an
invention they had patented and requested
me to give them my candid opinion as to the
practical possibilities of their invention. I
complied with their request and found that
the invention was not only practical, but also
an improvement that is needed. I promptly
advised the inventors to get in touch with
manufacturers doing business in the specific
field to which the invention referred. I was
exceedingly susprised to learn that the in-
vention had been placed before no less than
thirty different concerns, the results being
negative in every instance.

After reading Professor Fessenden’s arti-
cle I realize that the above-mentioned in-
stance is not something to he surprised at,
but something to be expected. T asked the
inventors referred to in this letter if they
had any hopes of profitably disposing of
their invention. 'With a hopeless gesture
they told me they had disposed of it by
having the original copy framed and were
using it as a wall decoration. There prob-
ably are many original patent copies giving
their owners unexeelled service in a deco—
rative capacity!

. Considering the attitude of the average
capitalist toward the average inventor, it
is a wonder that inventive genius has not
been absolutely stifled. The men of monev
seem to forget that all the wonderful prog-
ress science has made up to this time must
be credited to inventors.

The question arises, are there any manu-
facturers in. the market for ideas? The
answer is yes, several, but they offer the
inventor a price that will barely cover the
cost of patenting the invention in which they
are interested. This method of doing busi-

(Continued on page 374)
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VERY month we present here standard hook-ups which the Editors have tried out and which are known to give excellent results.

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.

RADIO NEWS has also prepared a handsome heavy cardboard binder into which these sheets may be fastened.
In time there will be enough sheets to make a good-sized volume containing all important hook-ups.

prepaid on receipt of 20c.

index will be published enumerating and classifying the various hook-ups.

This leaf has perforation

These sheets can also be procured from us at the cost

This binder will be sent to any address,
Every year an alphabetical

Handy Reference Data for the Experimenter

MARCONI LINK CIRCUIT

Circuit No. 114. For experimenters
who wish a circuit that is very selective.
the one in the accompanying diagram is
recommended. The inductances, L1 and 1.2,
are wound of No. 22 D.C.C. wire on 3-inch
tubing and cach coil has 50 turns. These
two coils should be mounted at right angles,
and there should be at least 12 inches be-
tween centers.  For extreme selectivity a
separate unit might be built consisting of
L1 and the .001 mf. condenser. These two
coils are linked together by the coils indi-
cated by the heavy line in the diagram.
This connecting link is a rubber-covered
wire, having as low a resistance as possi-
ble. There is one turn of this link coil
around each inductance. If a separate unit
is built, as mentioned above, it might be
placed two feet away from the rest of the
circuit. The variometer in the plate cir-
cuit of the tube is for regeneration.

The type of vacuum tube that may be
used is a UV-201A or C-301A. The length
of antenna should be about 125 {eet, al-
though this is not very important, as the
circuit is quite selective.

001 MR

LINK COiL -3 MEGOHMS

7~ 227 V.
A

The link coil is the medium of ccupling that
makes this set very selective.

THE REINARTZ ALL-WAVE
TUNER
Circuit No. 115. Those experimenters
who are familiar with the Reinartz circuit
will notice in the accompanying diagram
several changes, «is.. the absence of the

plate coil and the addition of a coil in the

L]

antenna circuit, which is for the purpose
of detuning this circuit so that the cffect
on the tuning will be zero. Through this
means the tuner can be calibrated before
being connected to the antenna, and its cali-
bration will remain constant, regardless of
the size and type of antenna to which it
may be connected. The great advantage of

L_] 0 R.F. CHOKE
!

as wanted. If selectivity is too great, add
to the length of wire. It should be remem-
bered that the signal strength will be re-
duced if the condenser Cl is too small.

If the wave-length is to be 150 to 220
meters, the coil L2 is made as follows: On
the same tumbler wind in jumble fashion,
as before, 5 turns of No. 16 D.C.C. wire,

i}ﬁ%i{

) ]

00025MF

me |||I|||

This set can be built to cover any wave range, by varying the amount of inductance in the
circuit.

this detuning coil is the fact that it cuts
receiver radiation to zero.

For the R.F. choke coil, wind on an or-
dinary size drinking glass about 274 inches
in diameter, 75 turns of No. 24 D.C.C. wire
in,jumble fashion. Slip off the tumbler and
wind a few turns of thread around the coil
so that it will be self-supporting. The coil
should be mounted as near the plate of the
tube as is consistent with good wiring prac-
tice and should not be placed near any of
the other coils.

Around the same drinking glass wind 50
turns of the same size wire, making a loop
for tapping at every tenth turn. This coil
1.1 is mounted on the tuner panel near the
antenna connection. Connect onc end of a
2-foot length of lampcord to the switch-
point and antenna, leaving the other end
open. Two pieces of magnet wire may be
used if desired, rolled into as small a coil

L,j‘
‘jc',

By the use of the wave trap principle this circuit becomes one of the most selective known.
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making a 3-inch loop for tapping; then
continue for 13 turns with another tap loop
and then 5 more turns. Bind, as before,
with thread. It will be noticed that there
is a 4-to-1 turn ratio of antenna to ground
and erid to ground. Maintain this ratio in
any other coil that is made. Also notice
that the tuning range is 150 to 220 meters,
and that if a cipher is added to the 15 turns
that are shunted by the condenser, you will
have 150, and if a cipher is added to the
total number of secondary turns, which is
20, vou will have 200, meaning that the
approximate range of any coil m(ulc with
the turn ratio, as above, may be determined
beforehand. If a(l(hhonal information is
desired about this receiver, it may be found
in the June, 1924, issue of Rapio NEws.

THE SELECTOR CIRCUIT

Circuit No. 116. For the fan who lives
in a district congested with many broad-
cast stations which are difficult to scparate,
the receiver circuit shown in Fig. 116 should
prove of great interest. Nearly every fan
who has built a set has given some thought
to wave traps, and it is th1s principle which
is used in this circuit.

The coils used in the receiver may be
wound in basket-weave style or may be the
single-layer inductances. . In either case,
however, they should be wound with No.
14 D.C.C. wire in order to reduce the re-
sistance of the circuit as much as possible.
The indnctance 1.1 has 20 turns and is
shunted by the variable condenser Cl which
has a capacily of .001 mf. The coils, L2
and L3, which are in inductive 1'elation>h1p
to one another, have 50 and 15 turns, re-
spectively. If the coils are single-layer
wound, the diameter of the tube should be
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The audio frequency oscillator circuit will be valuable for testing loud speakers and apparatus
. needing audible tones.

3 inches. It should also be noticed that the
inductance L1 should not be near the other
two inductances, L2 and L3. The condenser
C2 has a capacity of .0005 mf.

The “rejector” circuit, composed of LI
and Cl, when tuned to the wave-length of
the station wanted, rejects the current at
this frequency due to the. high impedance
that it introduces in the path of the cur-
rent, but it also acts as a low resistance
_path to ground for currents of all other fre-
quencies. Now the series circuit, or the
“acceptor” circuit, behaves in the opposite
‘manner, as it offers a high impedance to
interfering frequencies, but negligible im-
pedance at the resonant frequency. There-
fore, it accepts the current that was rejected
by the parallel circuit and transfers it to
the receiver through the inductauce L3.
The operation, therefore, is simply that of
tuning the rejector and the acceptor both
to the frequency of the desired signal. Any
additional information on this circuit may
be found in the June, 1925, issue of Rapro
NEws.

AN AUDIO FREQUENCY
OSCILLATOR

Circuit No. 117. The audio frequency
oscillator circuit, shown in the accompany-
ing sketch, should recommend itseli to the
experimenter who is interested in making
tests on loud speakers or any instrument
that needs a source of audio frequency cur-
rent. By employing sufficient inductance
and capacity in the circuit and using a tap
switch for varying the inductance, different
tones may be obtained.

The inductance is made by connecting six
1500-turn honeycomb coils in series and
bringing out to'the tap switch-points 12 taps.
These coils may be placed side by side and
clamped in position by some suitable means.
Care should be taken that the fields of the
coils assist one another, 7. e., that the wind-

ing is all in the same direction. If the out-
side end of one coil is connected to the in-
side end of the next, the circuit should oper-
ate correctly. It will be noted that the
negative side Jdf the “B” battery is con-
nected to one of the end coils, which we
will call the first coil. The filament of the
tube is connected to the other lead of the
first coil, where it is attached to the second
coil.

It will perhaps be difficult to procure two
condensers having a capacity of .06 mf., so
if the experimenter will build up ten con-
densers of .006 mf. capacity each and con-
nect them in parallel, he will have the equiv-
alent of a .06 mf. condenser. The variable
condenser shown will act as a vernier ad-
justment to the frequency. If a greater
variation is desired, taps may be made on
the two condenser piles, in addition to the
taps on the inductance.

When all the condensers are connected in
the circuit, the note will be the lowest ob-
tainable, and by shorting out one of the .06
mi. condensers, the frequency will be in-
creased. By shorting both of the fixed con-
densers and turning the variable condenser
almost to zero capacity. the frequency will
be almost mmaudible. The oscillator may be
roughly calibrated by comparing the fre-
quencies with the notes of a piano, as fol-
lows: Middle C has a frequency of 236
cycles per second, the next C above has 512
cycles, the next 1024 cycles, and the next
2048 cycles. Down the scale from middle
C, the first C has 128 cycles per second, the
next 64 cycles and thé next 32 cycles.

The best tube to use as an oscillator is
a UV-201A or C-301A, if it is desired to
have great volume, but for ordinary pur-
poses a dry cell tube of the WD-11 type
may be used with a corresponding reduction
of the plate voltage.

The oscillator controls may be mounted on
a panel and the apparatus placed within a
cabinet in order to avoid the collection of
dust on the parts.

SUPER-HETERODYNE RECEIVER
WITH NOISELESS INTERMEDI-
ATE AMPLIFIER

Circuit No. 118. One of the com-
plaints sometimes heard from wusers of
super-heterodyne receivers is that the in-
termediate stages are wont to pass through
to the second detector all the noises that
are picked up, as static and the like.
Through the process embodied in the re-
ceiver shown in Ifig. 118, the majority of
these unwelcome noises are eliminated. No
deviation from standard super-heterodyne
practice will be noticed in the circuit up to
the plate circuit of the third tube. Instead of
the intermediate frequency transformer there
is a resistance, a tuned circuit and a grid leak.

The heterodyned signal delivered to the
plate circuit of the first detector is passed
through the transformer PS to the grid cir-
cuit of the first intermediate frequency am-
plifying tube. Here it is again amplified.
It is well to note that everything passing the
first detector is also amplified to some ex-
tent.  This included static, ‘atmospheric
noises, other signals than the one desired,
on account of the broadness in tuning of
the tuned grid circuit of the first tube, and
a certain amount of extraneous noise aris-
ing from the transformers, the tubes and
the oscillator. -

The condensers C2 and C3 are of small
capacity, .00025 mf. or less. Experience
will show that the static and tube noises
are of audio frequency and are usually loud
in ratio to the signal intensity. Thercfore,
the size of C2 effectually prevents their pas-
sage into the grid of the next tube. The
only possibility left to them is to take the
alternative path through the resistance R1,
which is approximately 25,000 ohms. Here
they are dissipated in the form of heat, leav-
ing only the higher frequencies to pass on.

The detector and oscillator are of the
standard type. The tuning coil A may be
made by winding 64 turns of No. 18 S.C.C.
wire on a 3-inch tube. The condensers
E and F have a capacity of .0005 mf. The
pick-up coil D may be 10 turns of No. 18
wire wound at the end of the oscillator in-
ductance tube, which is also 3 inches in
diameter. The plate and grid coils, B and
C, for the oscillator may consist of 40 turns
for the former and 64 for the latter, sepa-
rated about one-half an inch from each
other on the tube. The resistances R2 have
a value of about three megohms. L1 is a
400-turn honeycomb coil and C4 has a value
of .00l mf. capacity. L2, the tickler coil
for obtaining regeneration, has between 8
and 15 turns of No. 18 wire wound on a
3-inch tube. The definite number of turns
cannot be given as they will vary in dif-
ferent sets. Additional information on this
circuit may be found in the May, 1925, issue
of Rapto News.

In the hook-up no audio frequency is
shown. Any type amplifier may be added at
the output posts or incorporated in the set.
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The intermediate amplifying stages of the superheterodyne receiver shown above are so designed that only

the signals are present at the output terminals,
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Digest oLatest Cdian do Paent

Compiled by G. F. SELLECK, Jr.

ANTENNA SYSTEMS FOR WIRELESS
COMMUNICATIONS

(Canadian Patent No. 246,370, E. Y. Robinson.
Filed August 28, 1923; issued January 27, 1925.)

The invention consists of an antecnna system
comprising an elevated capacity area and a plu-
rality of supporting members therefor; the method
of insulating the antenna and reducing power

losses consists of inducing in the supporting mem-
bers of the antenna, currents which are substan-
tially in phase with the antenna current.

REPRODUCING AMPLIFIERS

(Canadian Patent No. 247,320, T. W. Casc. TFiled
Assigned

June 4, 19245 issued March 3, 1925,
to Case Rescarch Laboratory, Inc.)

AAAAAAAAA
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consists of a

The invention reproducing am-
plifier comprising a bulb containing a filament
and a grid, a circuit connecting the filament and
grid and containing a source of potential and a
light-rcactive resistance, and mcans connected
across the filament and grid for controlling the
grid potential.

ELECTROSTATIC CONDENSERS

(Canadian Patent No. 247,126. A, J. Carter.
Filed April 22, 1924; issued February 24, 1925,
Assigned to Carter Radio Company.)

The invention consists of an clectric condenser
including two Dlates of insulation, a solid dielec-

tric between said plates of insulation, two elec-
trostatic chargewreceiving sheets, one individual
to each of the insulating plates and interposed
between such insulating plate and the dielectric,
cach charge receiving sheet having an cxtension
folded over an insulating plate, these folded ex-
tensions being at onpposite sides of the condenser;
and two metallic terminals of U form, each in-
dividual to and embracing a side of the con-

denser and engaging the folded extension of the
charge-receiving sheet thereat, each side of cach
germinal having an indentation at each end pro-
jecting into the insulating plate adjacent thereto.

RECEIVING OF WIRELESS SIGNALS

(Canadian Patent No. 246,737, W. F. Einthoven.
Tiled November 16, 1922; issued LFebruary 10,
1925. Assigned to “Nederlandsch-Indie.”)

®
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. The invention consists of a method of receiv-
ing wireless signals according to which the re-
ceived oscillating currents, after amplification but
without rectification, are fed to the fibre of a
string galvanometer, the size and tension of the
fibre being so adjusted that its natural frequency

is the same as the radio frequency of the ve-
ceived oscillations.
VACUUM TUBES OF THE THREE-
ELECTRODE TYPE
(Canadian Patent No. 246,367, IFrancois Peri.

Filed June 13, 1923; issued January 27, 1925.)

The invention consists of a vacuum tube hav-
ing three clectrodes, characterized by a ‘parti-
tioned” plate composed of vertical elements curved
inwardly in the dircction of their lengths
planes) spaced at equal distances apart and ar-
ranged concentrically around the filament, these
clements being clipped upon two heads which
assurc their assemblage, for the purpose of bring-
ing the plate nearer to the grid. whilst enabling
it to have a maximum superficial area and a
maximum heat radiation.

BASE SOCKET

(Canadian DPatent No. 244,361, A. B. Rceynders.
Filed November 16, 1922 issued November 11,
Westinghouse

1924. Assigned  to
Company, Limited.)

Canadian
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(or-

This invention relates to socket devices and has
special relation to base sockets adapted for use
with vacuum tubes.

Onc of the objects of the invention is to pro-
vide a socket device of such design as to make
an exceptionally firm electrical contact and a
smooth mechanical contact with an engaging plug.

Another object is to provide a base sockcet
which offers a resilient mounting for vacuum
tubes, thercby eliminating tube noises resulting

from vibration.

The invention consists of a socket device, a
conical-spring contact element adapted to yield-
ingly cngage a plug member, said element hav-
ing a terminal tab integral therewith, and ex-
tending thercfrom.

FOLDING LOOP AERIAL

{Canadian Patent No. 246,132, Marius Mathiesen
and W Sandberg. Filed May 10, 19243

issucd January 13, 1925.)

The invention consists of -a folding loop aerial

comprising a base upon which is mounted =a
vertically extending frame member, said frame
member being formed of two telescoping parts,

means for wedging apart the two parts of the
vertical frame member, horizontally extending
arms hinged to said vertically extending frame
member, and antenna wires and insulators on the
ends of said arms for receiving said antenna wire.

ELECTRICAL CONDENSERS

(Canadian TPatent No. 244.810, N. W. McLach-
lan. Filed December 10, 1923; issued Novem-

her 1924, Assigned to Marconi Wireless

Telegraph Co. of Canada.)

2o

In this invention a condenser is constructed by
spraying or otherwise coating with metal a sheet
of tissuc paper or the like and placing this shect
upon a perforated sheet or plate cf metal which
is coated on the side next to the tissue With ine
sulating varnish.


www.americanradiohistory.com

e T ARt

T T T
SERE e TR wd e

dag,
o

NG SRR

Radio News for September, 1925

T e e

R 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 submiz-

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 qf goeod 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.

as heretofore, free of charge.

Apparatus ready for the market or already on the market will be tested for manufacturers,
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
transformers, losses in condensers, etc., and other technical information. Address all communications and all parcels to RADIO
NEWS LABORATORIES, 53 Park Place, New York City.

mun e

ECHO LOUD SPEAKER

This speaker was submitted to the
Rapio NEews LaporaTories for test
by the Echo Radio Co., 2512 Irving
. Park Building, Chicago, Il It
operates satisfactorily with regard
to both quality of reproduction and
volume. .

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 839.

ANTENNAPHONE

The antennaphone shown in the
submitted

illustration was to the

Rapio News Lasoratories by the
Antennaphone Co., 90 West Street,
New York City. This instrument
is used for dividing capacity coup-
ling between receiving set and tele-
phone Ilines and is merely placed
under the base of the telephone desk
set.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 740.

PREMIER BATTERY CABLE

This battery cable. submitted for
test by the Crescent Braid Company,
Providence. R. I., is shown in the

It consists of five. inde-

illustration. 5
pendent. insulated wires braided into

a single cable. These wires are cov-
ered with insulation of different
colors, and have clips and attach-
ments at the ends.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 813.

iy

OVENSHIRE LOUD SPEAKER

This loud speaker, submitted to
the Rapro NEws LABORATORIES by
Howland and Dewey, gives very fine
reproduction with regard to both
quality and volume. It is -well
made and attractive in appearance.

4

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 854.

ERLA AUDIO TRANSFORMER

This audio transformer was sub-
mitted to the Rapio NEws LaBora-
ToRIES for test by the Electrical Re-
search Laboratories, Inc., 2500 Cot-
tage Grove Ave., Chicago, Ill. The
transformer has a ratio of six to one
and operates satisfactorily in audio

camplifier circuits, giving very satis-

factory reproduction both as regards
quality and volume.

i

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 821.

PANELITE

The panelite pictured in the illus-
tration was submitted to the Rapio
News Lanoratories by the Walbert
Manufacturing Company, 925 Wright-
wood Ave., Chicago, Ill. This panel-
ite presents a very attractive ap-
pearance on the receiver panel.

LABORATORIES CERTIFICATE
OF MERIT NO. 830.

MAGNADYNE

These coils, submitted by the

Coast Couple.r"Co., 245 East 7th
Street, Los Angeles, Calif., were

constructed specially for reflex cir-
cuits. They operate very satisfac-
torily and are well and strongly
made.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 843.

ANTENNA SELECTOR SWITCH

. The antenna selector switch shown
in the illustration was submitted for
test to the Rapio NEwsS LaBORraA-
TokiES by the Barkelew Electric
Mfg. Co., of Middletown, Ohio. It
is made for use as a tap switch in
the antenna circuit. The particular

switch submitted for test, No. 605

is especially adapted for use with
Radiola 3 and 3A sets.

LABORATORIES CERTIFICATE
OF MERIT NO. 822.

NAVY BRAND
SOLDERING FLUX
This soldering flux, submitted by

the Paul H. Brattain Company,
Albee Bldg., Washington, D. C., to

the Rapro Nrews LaporaTories for
test, works satisfactorily with the
ordinary solder, producing plain,
well-made joints.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 820.

CUNNINGHAM TUBES

tration, were submitted by E. T.
Cunningham, 154 West Lake St.,
Chicago, Ill., to the Rapio NEws
LasoraTories for test. The tubes
are well khown among our readers
and have been reported in detail
in many articles in Rapio NEws.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 838. .
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NON-CORRODING SOLDER-
ING PASTE

This soldering paste, submitted by

the Harco Laboratories, 11-48 Island

Avenue, Wilminton, Calif., can be
recommended for use in building
radio sets. Firm, workmanlike
soldering joints can be made with
the use of this flux.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 852.

KAYNITE RADIO COIL WIND-
ING MACHINE

This machine, submitted to the
Rapio NeEws LABORATORIES for test,
by the A. W. Knight Company,
Ltd., 167 Rye Lane. rLondon, Eng-
land, is a very convenient device
for winding honeycomb coils. It
possesses a form for holding a coil
and a guide for the wire. There is a
dial provided which, by means of a
worm and gear, automatically counts
the turns.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 772.

OPERADIO SET
This set, [furnished the Rapio
News Lasoratories by the Opera-
dio Corp., 1476 Broadway N. Y.
City, is a portable set, having the
batteries included within the cabinet
and the loop formed of two sides of

the cabinet, which can be mounted
on the top when in use. There are
five tubes in the. set tuned by two
condensers.  Very satisfactory re-
sults will be obtained in this set.
on receiving both local and distant
stations.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 809.
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ARGENTITE DETECTOR

This mouniing and crystal detector
was submitted to the Rapto News
LaBoRATORIES for test by the Argen-
tite Radio Corporation, 303 E. 4th
St.,, Los Angeles, Calif. The method
of construction affords a very fine
adjustment on the cat-whisker con-
tact. It is well designed and will
operate very satisfactorily in any
kind of circuit employing a erystal.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 782,

VICTOR BATTERY
HYDROMETER
The hiydrometer shown in the illus-
tration was submitted hy thc Victor
Manufacturing Co., 236 West 55th
street, New York City.  This in-

strument can be used very satisfac-

torily in determining the state of
charge of storage bhatteries of the
lead cell type.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 881.

MEGGITT RESISTOR

This resistor, submitted by the
Cole Radio Mig. Corp., 535 Bloom-
field .Ave., Bloomfield, N. J., is
shown in the illustration. It oper-
ates satisfactorily in radio sels
wherever higlt non-inductive resist-
ances are required.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 861.

CROSS RADIO ADAPTER

This adapter. furnished by the
Cross Gear and Engine Company,
3248 Bellevue Ave., Detroit, Mich..
is we'l and substantially made, and
will operate satisfactorily in any re-
ceiver. It will it any size phono-
graph.

== &
R
AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 83s.
MOZART-GRAND
LOUD SPEAKER UNIT

The loud speaker unit shown in
the illustration was submitted by the
Mozart-Grand Co.. 235-49 Elizabeth
avenue, Newark, N. J. It is very
satisfactory for wuse in obtaining
clear and strong revroduction from
radio sets. The diaphragm spacing
is adjustable by mcans of a screw
in the rear. Reproduction may be
obtained from this unit without ap-
preciable distortion.

?((

AWARDED TIIE RADTO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 878.

joovr

KELLOGG LOUD SPEAKER

This loud speaker, submitted to
the Rapio NEwS LABORATORIES by
the Kellogg Switchboard and Sup-
ply Co., 106 West Adams Street,
Clhicago, I1., gives very fine repro-
duction with regard to both gquality
and volume. It is well made and
presents an attractive appearance.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 850.

PHENIX CONDENSER

The condenser shown in the illus-
tration was submitted to the Rapio

News LaBoratories for test by the
Phemix Radio Corp.. 114 Iast 25th
St.,, New York City. It is of the
straight-line wave-length type and
has a maximum capacity of .0005
mf.

AWARDED THE RADIO NEWS
LABORATORIES CLERTIFICATE
OF MERIT XNO. 862.

THOMAS BATTERY

This battery. of the standard type,
made by the Thomas Battery Corp.,
511 Woest 50th street. New York
City, was submitted to the RapIo
News Lanoratories for test. The
cells are of the lead acid type. Tt
is very sturdily built and operates
very satisfactorily. Case entirely of
hard rubber.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 885.

MIRACLE RECEIVER
This receiver, submitted by the
Tucle Al's Radio Shop, 3015 Dakota

St., Oakland, Calif., is of the crystal
type, having a multiple-tuner cireuit
including two tuning controls. It
operates  satisfactorily over the
broadcast range.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 858.

EMPIRETRON VACUUM TUBE

This vacuum tube was submitted
to the Rapro NEws LABORATORIES by
the American International Trading
Corp., 24 Stone street, New York

T =
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City. It is made to operate on a
filament voltage of 46, using the
accustomed plate voltages. It oper-
ates very satisfactorily as amplifier
and detector.

AWARDED THE RADIO NEWS

LABORATORIES CERTIFICATE
OF MERIT NO. 882.

CORRECTION

The illustration shown for the
CeCo tube in the August issue was
incorrect. The CeCo tube is tipless.

BLAIR RADIO RECEIVER
NO. 11

This radio receiver, submitted by
the Blair Radio Laboratories, Me-

Creery Building, 23rd St. and Sixth
Avenue, New York City, is of the

six-tube type. It operates very satis-
factorily both as regards quality and
volume over the whole broadecasting
range.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 864.

AMACO AUDIO
TRANSFORMER

This audio transformer, submitted
by the American Apparatus Com-
pany, Richmond, Ind., has a ratio
of 3 to 1. Tt operates satisfactorily
as an iInterstage coupler in audio
amplifier circuits, giving satisfactory
reproduction both as regards quality
and volume.

EiaEh

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MLRIT NO. 819.

CRYSTAL DETECTOR

This crystal detector, submitted by
the C. D. Tanner Co., 528 W.
Washington Sireet, Los Angelcs,
Calif., to the Rapio News Larora-
TORIES for test, is very well made
and offers the advantage of wvery
sensitive adjustment of the crystal
contact. The detector is shown in
the illustration.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 847.

MUSSELMAN CERTIFIED
TUBE

This tube was submitted by the
Van Horne Company, Franklin,
Ohio, to the Rapio News LABORA-

Torigs for test. The tube operates
very satisfactorily in radio receivers
in the capacity of either amplifier or
detector. Each tube is furnished
with its individual characteristie
curve drawn on a printed form en-
closed in the box with the tube.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 875.

NEODYNE RADIOFEET

The illustration shows the radio-
feet submitted by the Neodyne Asso-

Wiy

ciates, 3121 Benenson Building. 165
Broadway, New York City. These
radiofeet act very well in reducing
microphonic noises in the radio set.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 876.

DUOGRAPH
The Duograph, shown in the illus-
tration, was submitted to the Rapio
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News LaporaToriEs for test by the
Willson Company, Stamford, Conu.
It consists of a Pathé photograph

machine on which is mounted a re-
producing arm actuated by a Bald-
win unit. This Duograph may be
used to reproduce, on alwmumum
disks, radio concerts which are re-
ceived on the usual radio sets. 1t
also affords provision for using these
records after they are made.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 856.

FERI RADIO FREQUENCY
TRANSFORMER
The radio frequency transformer
shown in the illustration was sub-

mitted by the Feri Radio Mfg. Co.,
1167 Bedford Ave., Brooklyn, N. Y.
It is very well made and substantial.
It operates very satisfactorily in
radio receivers.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 879.

CLEARCO CRYSTAL

The crystal shown in the illustra-
tion was submitted by the Clearco

Crystal Company, Idaho Springs,
Colo., to the Rapio News LaBORa-
Tor1ES for test. These crystals funec-
tion very well in radio receivers,
being sensitive and uniform in oper-
ation.

AWARDED THE RADIO NEWS
TABORATORIES CERTIFICATE
OF MERIT NO. 877.

VOLUMAX LOOP
The Volumax_ loop. made by the
Scott & Fetzer Company, West 114th
street and Locust avenue, Cleveland.
hio, was submitted to the Raprio

News LaBoraTorRiES for test. It is
a collapsible loop having dimensions
of approximately 1 foot by 7 feet
when  open. Very good signal
strength can be obtained with this
loop; it is also sensitive and direc-
tional.

AWARDED THE RADIO.NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 880.
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HIS Department is conducted for the benefit of our Radio Experimenters.

Conducted by R, D. Washburne

We shall be glad to answer here questions for the benefit of all, but we can

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.
3. Sketches, diagrams, etc., must be on separate sheets.

Please make these questions brief.

No attention paid to penciled matter.

This Department does not answer questions by mail free of charge.

4. Our Editors will be glad to answer any letter, at the rate of 25c for each question. If, however, questions entail considerable research work, intricate calcu-

lations, patent research, etc., a special charge will be made.

Before we answer such questions, correspondenﬂ will be informed as to the price charge

Mr. Washburne answers Radio questions over WRNY every Thursday at 8:30 P. M.

PICTURE DIAGRAMS INDEX

This is a complete listing of picture diagrams
for the novice, shown in the “I Want to Know”
department of Radio News. Back issues may be
secured through the Subscription Department.

(1) Inverse Duplex. December, 1924. The
Grimes refiex circuit usmg 3 tubes (one
bemg detector) and a loop aerial. Two
stages of radio frequency and two stages
of audio frequency amplification.

(2) Ultra-Audion. December, 1924. Tube de-
tector and one stage of audio frequency
amplification. The most simple tube set.

(3) Honeycomb Set. January, 1925. The dia-
gram shows how to make a standard three-
coil honeycomb set for all wave-lengths,
and how to add radio frequency and audio
frequency amplification. Three tubes.

(4) New Flewelling. March, 1925. The latest
Flewelling Super-Regenerative 1-tube cir-
cutt,

(5) Freshman. April, 1925. Two stages of
transformer-coupled audio frequency am-
plification.

(6) 3-Slide Tuner Regenerative. April, 1925,
How a 3-slide tuner may be used in a
1-tube regencrative circuit.

(7) 2-Stage Amplifier, Both stages push-pull.
May, 1925. The diagram shows the use
of an ‘“interstage transformer.” Four
tubes.

(8) 2-Stage Amplifier. May, 1925. How to wire
up a standard transformer-coupled am-

plifier, using phone jacks adaptable to any
receiving set.  Two tubes.

(9) Crystal Set. June, 1925. The most simple

crystal set.

(10) 1-Stage Amplifier. June, 1925. Standard
diagram of connections for a standard
audio frequency amplifier which may be
added to any set. Quality controls are
shown. One tubc.

Crystal Set. June, 1925. This circujt re-
quires two variable condensers, a home-
made coil, a crystal detector, a pair of
head»phones and a fixed condenscr.

Crystal Set. June, 1925. This set requires
the same number of instruments as enu-
merated above, but a different coil con-
struction.

Multi-Circuit Set. July, 1925. By using the
same tube unit, but changing the tuning

1y

unit, one may have the ¢2- vanometer,
varmcouplc: “2-coil variocoupler,” “3-
coil houcycomb,” or the “untuned pri-
mary’’ regenerative circuit.

August, 1925. The dctec-
Few parts are required.
Oue stage of
stage of audio

(14) l-Tube Reflex.
tor is a crystal
The sct is easily madec.
radio frequency and onc
frequency amplification.

(15) Deaf Set. August, 1925. A circuit ar-
rangement for exceptionally great ampli-
fication of sounds picked up in a room
by a microphone. One tube.

THE SUPER-UNIDYNE

(2140) Mr. H. S. Harris, New Albany, Miss.,
asks:

Q. 1. What is the diagram of connections used
in the Super-Unidyne receiver? This is a seven-
tube set employmg the super-heterodyne princi-
ple. The receiver has three stages of short-wave,
high frequency amplification, a ﬁrst detector, an
oscillator, a second detector and two stages of
audio frequency amplification. The unusual part
of the set is that no intcrmediate frequency am-
plification is used.

A. 1. We are showing the circuit of this very
interesting receiver in these columns.

The radio frequency transformers marked “I.”
may be the standard type of so-called “tuncd
radio frequency transformer” designed to cover
the broadcast wave-length band. Freshman,
Toroformer, Syckles, Erla “Balloon” Circloid, An-
drews “Paddlewheel,” Hammarlund, Rasco “R. I.
Spiderweb,” or even Neutrodyne coils may bce
used in the thrce radio frequency amplifier stages,
if care is used in building this part of the sct.
The value of thc condensers marked “C-17 will
be dcpendent upon.the constants of the particular
coils selected for ““L.”  The tmost important points
to remember in placing these coils are the two
we have stressed in almost every issue of Rapio
NEws for the past six months or more: the coilsg
must be in mon-inductive relation; leads must be
short. The latter refers most strongly to the grid
leads; the plate leads are next in importance.

Both potentiometers are of the 400-ohm type.
The four rheostats mmay all be of twenty- or thirty-
ohms rating. the first-named rating being best for
the usual quarter-ampere tubes.

There is only one intermediate frequcney trans.
former in this set and even this is more properly
termed a “filter coupler.”

It is the coil with the .00025 mf. condensers
across the primary and secondary (P and S) coils.
These condensers will, in practice, necessarily vary
from this value. In order to tune this filter
coupler properly. these two condensers should be
of the very small, variable mica type having a
maximum capacity of about .0005 mf. There are
at least three such instruments on the market, the

Amplex  “‘Grid-Denscr,” the X-L Laboratories
““Vario-Denser,” and the ‘“Turn-It” condenser.

Both primary and secondary filter coils have the
same constants, in the regular set, but other,
ncarly similar coils may be used; "anyonc having
a stray Ultraformer or Tropaformer around will
find it adaptable to this set.

An ambitious experimenter can make hw own
coil by winding 500 turns of No. 30 D.3.C. wire
in a groove onc-quarter inch wide and one inch
in diameter. This is the primary. Duplicate this
for the secondary. Both coils arc wound in the
samc direction. The outside of the primary gues
to the plate and thc outside sccondary lead goes
to the grid. By the time you have filled the two
grooves, the diamcters will have grown to about
three inches. This groove proposition is easily
attended to Dby having some cigar-box wood cut
to the diameters of one inch and three inches.
You will need three 3-inch, and two l-inch disks.
These are placed together alternately this way:
3-1-3-1-3, with a brass screw running through the
center of the five pieces, to hold them Logethel
Four sets of such coils may be used in any super-
heterodyne, It is best to make the cigar-box
wood impervious to moisture by painting it with
collodion or thin shcllac. The finest treatment is
to place the wood in melted paraffin until air bub-
bles stop coming to the surface, then remove and
allow the excess paraffin to drain off.

The three-coil oscillator L-1 is next on the con-
struction list. All three coils are wound in the
same direction, with No. 24 D.C.C. wire on a
three-inch tube. Wind “A” to about 18 turns;
leave onc-quarter inch space and wind 43 turns
for “B,” and. lastly, 12 turns for “C,” one-quarter
inch from “B.”

There 1is nothing new or unusual about the
filament control jacks for the audio stages.

Right here we wish to voice a warning. Keep
the oscillator in non-inductive relation to the other

coils in the sct.

As in all multi-tube sets, good tubes arc a prime
requisite. .

Condenser rotor plates are indicated by the
arrowhead. Body-capacity effects will be strong,
at the oscillator condenser, unless a separately

grounded framc condenser is used. Straight-line
wave-length or straight-line frequency condensers
should be used—not straight-line capacity.

The oscillator variable condenser dial readings
may be made to closely match the remaining three
variable condensers in the set, if they are of the
same capacity. by changing the number of turns
in grid coil “B.” A little experimentation here
will do the trick.

Q Why does removing thc catwhisker from
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The Super-Unidyne circuit.
left is the oscillator tube.

Storage battery tubes are best.
There is no intermediate frequency amplification.

MOT EN.

Two stages of radio frequency amplification are used.
The oscillator is used only to furnish selectivity and a certain

The fourth tube from the

amount of amplification which is the result of heterodyning.
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the crystal of my reflex sct causec a loud howl
in the loud spcai&cr? And, why is it mneccessary
to change the catwhisker location when changing
from one extreme wavcelength to the other, in
order to prevent a loud ltowl?  Other reflex sets
I know of do not have this trouble.

. 2. DBoth these cxperiences arc caused by
the same major effect—the crystal detector has a
variable resistance. This resistance is varied as
the contact is changed. Your receiver is similar
to thousands of others. in that a loud howl is

heard when the catwhisker is lifted from the
crystal,  All this is uuderstood when one con-
siders the fact that the damping, or oscillation

control of the circuit is governed largely by the
amount of resistance in the circuit. By reducing
the number of turns in the plate coil of the tube
circuit that is oscillating, it is possible to stop
the oscillation of the circuit.  The effect of re-
ducing the number of plate turns is obtained by
connecting a resistance in the secondary circuit
of the R.F. transformer. the primary of.\vhic‘h
is in the tube plate circuit. The erystal is this
resistance, At the longer wave-length m_ljnstmcnt.
less resistance is required in the eircuit to stop
oscillation. than at the short wavedength. This
variable resistance requirement is met by vary-
ing the catwhisker location and pressure, as_stated
above. Some reccivers use fixed crystals. In this
case, where other specinl conditions exist, such
as a reduced number of plate coil turns, it may
not be necessary to make any change in the
detector resistance to control circuit oscillation. In
general, it may be said that receivers having such
a critical adjustinent of the crystal are morc sen-
sitive than those not so blessed (?).

THE HETEROPLEX

(2141) Mr. I. F. Coleman, Rentz, Georgia,
asks:

Q. 1. What does “Ili!” mean? T often hear
amateurs use this cxpression when radiophoning

to one another.

1. This means “Ila! IHa!" It is the radio

laugh. .
Q. 2. Is it possibie to add a push-pull audio
frequency amplifier to the Heteroplex receiver,

without using the usual system employing center
tapped transformers? 1 do not want to use re-
sistance-coupled pushi-pull amplilication. because the
amplification is not as great. TPleasc give con-
struction details for the Heteroplex.

A. 2. A very clever arrangement permitting
push-pull audio frequency amplification with stand-
ard audio frequeney transformers of any good
make is incorporated in the Hetcroplex circuit
shown in these columns. The values for “R” and
“R-1" arc somewhat experimental. TFor “R” we
suggest two onc-half or one.megohm leaks. TFor
“R-1" we suggest two 10,000 to 100,000-ohm rc-
sistances.

1f you have never scen a Heteroplex coil, you
may find it difficult to catch on to the way this unit
is made. Tt consists of three windings which we
have lettered “A,” “B” and “C.” Grid tuning
coil “C” consists of 40 turns of No, 26 S$.5.C.
wire wound on a tube three inches in diameter.
Note that this coil has every turn spaced the dis-
tance of a No, 22 wire. his was accomplished
by winding 40 turns with two wires, onc a No. 26
and the other a No. This makes a total of
80 turns (40 turns to cach size wirc). The last
maneouvre is to count down 11 turns from end
“5” of thc coil and cut the No. 22 wire. Count
24 turns of the No. 22 wire, from end “4”, and

0005 MF. )

again cut the No. 22 wire, Throw away the five
turns of No. 22 wire remaining. Coil “B” is the
11-turn coil scparated from the 24-turn coil “A”
by about one-quarter of an inch. Try reversing
the connections to coil “C”. Sketch Q. 2141-A
shows *‘C" as solid lincs; coils “A” and “B” are
represented by the dotted lines. To reach the full
wave baud it will probably be necessary to use a
good fixed condenser conuected across the variable
one, as shown by the dotted lines in Fig. Q. 2141,

(). 3. DIlease print general information on the
present status of broadcasting, such as number of
stations, minintum and maximum power used, etc.

A. 3. We have had a goodly number of our
readers ask that question. The data is as follows:

Radio broadcasting is considerced to have started
when station KDKA. 1ast Pittsburgh, Pa., broad-
cast the Ilarding-Cox DPresidential Election re-
turns, November 2, 1920.

Although uot done originally, new stations are
given the prefix “W” if located East of the Mis.
sissippi, and “K” if located West of that river.

There is a total of 580 stations operating within
the broadeast limits of 200 and 545 meters. (July

1, 192%),

If found necessary to prevent congestion, new
class “A" stations may be assigned to wave-
lengths as low as 150 wmeters (2,000 kilocycles).
Also, a few of the present class “A” or class “C”
stations may be transferred to the lower region (of
wave-lengths).

Station WGY. Schenectady. N. Y., is now doing
experimental  simultancous transmission on four
waveldengths: 1,660 meters (2XAH). 379.5 meters
(WGY). 109 meters (2XX), and 38 meters
(2XAF). Reports on comparative rcception are
desired.

On ludependence Day, July 4, 1925, 28 stations

were linked for simultaneous transmission. the
largest number mobilized to date. This was “some”
hook-up.”

Stations are listed as class A, B or C. Details
appear bclow.

Class A

Broadcast stations in this class operate on the
wave-lengtlh band bhetween the limits of 200 and
280 metcrs. There arc 465 of these stations. No
minimum power specilied; lowest listed, five watts,
Maximum power permitted, 500 watts. Mechani-
cal music (phonograph or player piano) may be

broadcast. Na regular studio requircments to be
met,  Operating hours may be casﬂ)T' changed.
The shortest wave station, WIBD, Joliet, Ill.,

(200 meters; 1,500 kilocycles) is in this classifi-
cation.

Class B

Wave-length range, 280 meters (1,070 kilocycles)
to 545 meters (550 kilocycles). There are 115 of
these stations. Minimum  power perwitted, 500
watts. Maximum power so far permitted, five kilo-
watts. Class B stations are the cream of all the
broadcast stations. To retain their licenses, they
must abide by a lofty standard of efficicncy. They
must continue a program, cven though an accident
occur to the apparatus. Insurance against inter-
ruption must be made in the form of duplicate
e’quipment, T the origin of the program is out-
side the studio, even duplicate telephone lines must
be maintained. in anticipation of possible telephone
line trouble. (The use of a portable, short-wave
transmitter climinates the need for telephone line
maintainanee). A standardized studio is required.
Mechanical music is not permitted.
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A cross-section_of the Heteroplex tuning unit.
The three windings are clearly indicated.

Class C

This was the classification given to stations that
were formerly assigned to the 360.-meter (833
kilocycles) wave-length only. The unexpectedly
rapid growth of broadcasting quickly caused =a
congestion at this wave-length, They have all been
transferred to the .\ or B classilication. with new
wave-length assignments. Class C is extinet,

Super-power stations are beirg talked of nation-
ally and internationally. Those opposed to the idea
are in the minority.

Subcommiittce No. 6 (Interfercnce Prohlems). of
the Third National Radio Confercnce, called Octo-
ber 6, 1924, rcported to the Sccretary of Commerce,
IHerbert Iloover as follows: “From such data as is
now available it is believed this object (signal
strength not cxceeding that of stations local to
populous centers) will be attained if the station is
so located with respect to populous centers that
the distance between it and the boundary of such
community will not be less than the quotient ob-
tained by dividing the product of antenna current
in amperes times effective antenna height in meters
by a constant tentatively sct at 100. Experience
may make it advisable to modify this constant,
but it secms sufficiently conservative to serve for
the initration of this experimental work.” It is
interesting to notate here that station power in-
crease of two or three timies the normal amount
is noticeable to local receivers only as a slight
broadening of the tuning; at a distance, however.
reception is far better than with the lower power.
Super-power is a successful combatant of strong
static conditions.

There is talk of operation at 25 and even 50
kilowatts (25.000 and 50,000 watts) but whether
this transmission will be permitted ou!side of ex-
perimental regulations is a question. The only in-
stallations we could consider at this timie as gcing
in the Super-power class wou'd be the following
class B stations rated at over onc kilowatt power
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WTAM . .ee... Cleveland, Ohio
wWececo . .. Minncapolis, Minn.
KYW ... vevvees. Chicago, Il

WHT ......covvvveveennen... Deerficld, Ik
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KGO . . ..... Oakland, Calif.
KFI . 0000 . Los Angeles, Calif.
KFKX ....... . ... Hastings, Nebr.
KOA .¢ce.eeeveveevneneere.. Denver, Colo.
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The Heteroplex circuit with two stages of audio frequency amplification added.
High selectivity, excellent sensitivity and

push-pull amplification.

of connections.
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1 Regular push-pull transformers are not required for the stage of
considerable amplification with little distortion are the virtues of this system
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This_amplifier circuit is said to have the advantages of both resistance coupling and transformer

coupling. If a standard loud speaker is used, the special out-put jack connection is not
required. Do not place the audio transformers too close, and connect their cases or cores to
“A” minus.
.................... Springfield, Mass coupling and two stages of transformer coupling.

Schenectady, N
Batavia, 111

Zion, I,

New York, N. Y.

Cincinnati, Ohio
. Cincinnati, Ohio
Davenport, Iowa

Two class B stations, KSD, St. Louis, Mo., and
KFUO, St. Louis, Mo., operate on the longest
wave employed for regular broadcast transmission,
545 meters.

It is estitnated that
6,000,000 receiving installations in
States at this date.

Stations_that pick “out of the air” programs
transmitted on one wave-length and re-transmit

there are approximately
the United

them on another wave-length, are called “relay
stations,”” The wave-lengths reserved for “‘relay
broadcasting,’”” as it is termed, are:
Meters Frequency Width of
range range the Band
(KllOCyClES) (Kilocycles)
26.3 to 27.3 11,400 to 11,000 400
30.0 to 33.3 10,000 to 9,000 1,000
52.6 to 54.5 5,700 to 5,500 200
60.0 to 66.6 5,000 to 4,500 500
105.0 to 109.0 2.850to 2,750 100
Radio broadcast regulation authority is vested
ommerce.

in the United States Department of

THREE GOOD CIRCUITS

(2142) Mr. Charles A. Sidney, New York City,
asks:
1. Please show, in the “I Want to Know”
department the audio amplifier cnrcult of Carl
Gerlach. This circuit appeared in the Saturday
radlo section of one of the Metropolitan dailies.
Also, please incorporate a filament control jack in
such a way as to connect the “A” battery to the
field coil of a Magnavox loud speaker,
A. We are shomng the circuit in these
columns. Plate resistors “R-1.” “R.2” and “R-3”
may be variable between the limits of 25,000 and
250,000 ohins. The operating valne will be about
100,000 ohms. Grid leak “R-4” should be variable
for best determination. of the correct value.
Standard good quality audio frequency trans-
formners are used. This amplifier has given an
exceptionally good account of itself in every in-
stance of its use that has come to our attention.
Notice that there are two stages of resistance

The object of this, as claimed by the inventor, is
to build up the volume, by resistance amplification,
of frequences to which the transformer is not
responsive. Whether or not this explanation satis-
fies the theorist, results are what count.

If the detector unit does not incorporate a phone

L1
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For local reception, a 45-volt “B” battery may be
used. For distant reception not over 22% volts
can ordinarily be used. This necessitates an extra
battery in order that the audio amplifier may have
sufficient plate voltage. This extra potential, be-
tween 22}2 and 45 volts, may be supphed by con-
necting a battery of this rating at “‘X”.

There are four oscillation controls, the “B” vol
tage, the filament heat, the grid leak value and the
resistance of “R.” It is necessary, as in any set,
to have a perfect grid leak; a poor one will be
noisy. The variable resistance range of “R’ will
probably have to be from about 200 ohms, to
possibly 5,000 ohms.

Q. 3. T hope you will not mind furnishing the
construction data and circuit diagram of the
Kompentrol receiver. It seems very selective, even
though a resistance is used to stop circuit oscil-
lation.

A. 3. While the Kompentrol radio set incor-
porates two stages of audie frequency amplification,
we are showing the circuit without audio amplifica-
tion, which is standard.

Any convenient coil construction may be fol-
lowed. You may wind a 3-inch coil to the number
of turns shown, with No. 22 D.C.C. wire. The
primary may be alongside, or over, one end.

f you wish to use variable condensers of .0005
inf. capacity, reduce the number of grid coil turns
to 45 or 50.

For hest results it is necessary, as in practically
all tuned radio frequency receivers, to have the
lowest possible stray field coupling. This is se-
cured by paying close attention to the coil angles
and to the wiring and placement of the equipment.

The 200-ohm resistance may be a potentiometer.
Greater quality and less sensitivity will result by
connecting the detector grid return lead to “A”
minus instead of “A” plus.
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Not a reflex circuit!

It is a standard oscillator circuit with oscillation control by the *

Q-2142 A

‘losser”

method in the form of shunt resistance, R. An advantage of the circuit lies in the fact that

there are no movable coils.

There are only two main controls and only one of these, the

variable condenser, has any effect on the wave-length.

condenser, it will be necessary to connect a fixed
condenser of 001 to .002 infd. capacity -across the
two in-put, or ‘plate,” “B’ posts of the amplifier.

he loud speaker battery posts are wired to the
jack in the manner shown, while the loud speaker
out-put is connected to the usual plug.

Q. 2. Is it not possible to use the Hartley
transmitting circuit in a broadcast receiver?

A. 2. Yes, this may be done, and diagram Q.
2142.A shows how. Wind 90 turns of No. 22
D.C.C. wire on a 3-inch tube. Tap this in the
cenier, as shown. The aerial coil is wound over
the grid half of the 90-turn coil, near the tap.

If your purse, or other cqually powerful reason,
motivates you to use only one tube, the head-
phones may be connected “‘on the dotted line’’ (as
the book salesman would say).

S
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The principle of the Kompentrol is 111ustrated.

It is seen that a series resistance of 200 ohms,

connected in the plate circuit of the radio frequency stages, controls the tendency of the

circuit to oscillate.

In making up such a receiver it is quite necessary that the coils be in

non-inductive relation, in order to have maximum amplification from each tube.

www americanradiohistorv com

). 4. Please state some general points to be
observed in the construction of what would be
classed as a “good receiver.”

A. 4. Your last question was of such import-
ance we decided to answer it in this issue.

Some constructors use a blow-torch for solder-
ing connections. A blow-torch should be used
only under special conditions. There are few
set builders capable of using the tool properly.

It should never be used for making soldered
joints close to coils. Charred insulation between
two turns is almost as bad as having two

bare turns touching one another. Two turns
with charred insulation between can undo all
attempts towards a low-loss receiver design. A
blow-torch is of most use where relatively large
metals must be kept at a high soldering temper-
ature,

Soldering flux should be used in the smallest
quantities possible. Most jacks have hxghly ab-
sorbent msulatmg material and flux is quxck]y
drawn into it by capillary attracuon, causing a
parnal leakage that results in reduced volume,
noisy operation or both. Resin flux is always
safe to use, from the standpoint of leakage by
absorption. However, too much resin flux will
cause a poor joint. It may look perfect, but a
little strain breaks the connection.

Desngn the receiver in such a way that all con-
nections will be short. This short distance propo-
sition is controlled to a considerable extent, in the
radio frequency stages, by the minimum distance
permissable for the coil spacing.

All the battery leads may be bunched. High
frequency leads should be kept well away from
the direct current supply leads, and from one
another. Spaghetti insulation should be used on
high frequency leads, only where there is danger
of connections touching. Bus bar bent at a right
angle looks good and does not cause any appre-
ciable loss. Eendmg wire sharply is to be avoided.
Tighten binding post connections with pliers.
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The familiar names
WD-11, WD-12,
UV-199, UV-200 and
UV-201-A rightfully
belong to Radiotrons
only. To be sure of
quality, itis important
to look carefully at
the base of every tube
you buy, to see that it
carries the name Radio-
tron and the RCA
mark as proof that it is
a genuine Radiotron.

It isnt a
genuine
Uv-190
unless-

&

Radio Corporation of America

Chicago’

San Francisco

New York

AN RCA PRODUCT
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'Home-Built Set Contest

(Continued from page 305)

placed between the plates to prevent short-
circuiting.

THE COILS
The neutroformer coils are home-made.
The present proportions were decided upon
after experimenting for a period of about

TYPE
B

HE success or failure of

your radio apparatus for
1925-6 season (the greatest in
radio history) will depend more ¢
on the loudspeaker unit than any {s
other single component,

May we tell you why,
also why our products

—for experimental
hook-ups

—for permanent circuits

UNION RADIO
TIP JACKS

Simplify Construction
and Improve Results

will bring you all the
results you are hoping
for?

{CrHE MOZART-GRAND COAJ
AOMANUFACIURING FINE RADIO ABPADATU!
8 car 235~49 ELIZABETH AVE.

§ NEWARK'N.T. U.S.A.

Only 25¢ a pair

They replace binding posts giving

quick, positive electrical contact. Easy W. A. Knight, of Columbus, Ohio, who won

to attach. Heavily nickeled, they add fifth prize in the Home-Built Set Contest, AIR CO OLE
to the appearance of any set. Won't
break or deteriorate; no parts to get

three months with different coils, including
basket-weave, space-wound and other low-

lost. Will take any wire from No. 11 loss types. Specifications for the coils are A marvel in design
to No. 24+ B & S gauge, easily reamed as follows: Secondaries wound with No. énld .constrlugtlon!
for antenna, loading coils, ete. THESE 22 D.S.C. on bakelite tubing 234 inches out- o1 da” Coone r_dex &
- . § side diameter, 57 turns on antenna coil, 62 posed on all sides. g
JACKS ARE USED AS STANDARD turns on each of the others—all close-wound. Adjustable contact
EQUIPMENT BY LEADING SET Tap-off for neutralizing condenser taken sliding lever. No
MANUFACTURERS. from 15th turn. There are 10 turns of wire vernier required.
. on each of the primaries, wound on 2%%- One nut mounting.
Three Sizes for All inch tubing. The antenna coil is wound
Mountings singly with No. 22 D.S.C. On the other
two primaries there are two strands of No. At all good radio dealers
TYPE A for panels, 75" to 34" thick. 24 wire laid side by side but spaced about With Knob, $1.35; Dial, 25c.extra

TYPE B for panels, cabinet walls and

7
partitions 5" to 34" thick. 3
TYPE C for panels up to 14" thick. vy S The neutralizing
\Jg N Q condense{ to Whlcp > RADiQ PRo
Other Guaranteed 2 ? i off M _EaEht ad LA :
Union Radio Parts OQY Ol suecess of nis re | | YAXLEY MFG. CO., Dept. N
S A\ S‘ ~ g 217 N. Desplaines Street, Chicago, IIl.
TUBE SOCKETS—Moulded conden- N N e
site highly polished. Phosphor bronze N NN
q . QO LN — j
contact springs. Reinforced bayonet ~ gﬁ
slot.  For all standard tubes. \S S i
. N Q
Price 70c S )
DIAL ADJUSTERS—Necessary for ‘ r
fine tuning. Make minute dial adjust- =i :
ments easy. Price 60c ' Socker } i
g BIG SAVINGS
At your dealer’s or : ‘ You nged th;tg blig FREE
sent on receipt of price Flg | NEUTRALIZING CONDENSER . - \ , Egggggsig%féuﬁfé’;n%:%%é -
N ? advance: ook-ups. OWS
RETAILERS—WHOLESALERS ) . g A W all newest parts and kits
6 of an inch from adjacent turns. This #l at prices faé‘ bﬁlggv othersé
Send for literature and samples of is an important feature of the coils, as is N _ Seg;‘_’ﬁgi‘g'm;r‘emg;’;_‘”es
our reasonably priced Guaranteed also the diclectric between primary and sec- \i - Voo
Radio Products. Get details of our ondary. Identical coils were made in which
attractive proposition. Ask for illus- more than 66 per cent. of the tube was
trated pamphlet C. drilled out with staggered holes. The meas-
ured resistance of coils on drilled tube was

17 per cent. less at 270 meters and 13 per
cent. less at 400 meters. Notwithstanding AERIOLA X $§ 2
this, they were extremely poor in a receiv- CRYSTAL SET

g\_UNION”RADIO”CORPORATIONE ing set. Every effort was made to cause Gomplete with

v e SEX ~ AVENUE + NEWARK~N.J . M 100 ft. aerial wire, 35 ft. ground
ll'}\;z;w,;gnsxi(jpﬁcgmne.ig'wgs-p;;z—_usmgr_‘ them to function properly, by changing the and lead-in wire, aerial insulaters,
- - 201 :

& p b g orcelain . lead-i rip,
size of wire (20 to 28, inclusive), space and Hamp ng‘illbjitéwlimlgbss,nus’etgrﬁ%l;}g

close winding, changing position and kind | |Phones. = (Without accessories, $6.)

T - 3 . Money Back Guarantee

7 o

of winding on primary, degree of coupling, CRAIN BROS. RADIO SHOPPE
etc. However, they were finally given up as 2304 Telearanh Avenue Oakland. Cal.
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No. 486 Evercady Laverbilt
“B” Battery. 45 volts, Length,
8 3/16 inches. Width, 4 7/16
inches, Height, 7 3/16 inches.
Weight, 14% pounds. Price,
$5.50,

1t’s all battery, With every cubic

inch packed to capacity, it con-

tains about 30 per cent more electricity-
producing matertal,  All chance of loose
or broken conigctions avoided by contact
of fudl area of carbon plate against zinc
plate. The scientifically correct construction.,

The greatest improvement

ever made 1n

ABSOLUTELY new in construction—per-
fected through years of research, the
new Eveready Layerbilt “B” Battery
is as superior to the old type “B”
Battery as a tube set is to a crystal.

Heretofore, all dry “B” Batteries
have been made up of cylindrical cells
—no onc knew how to make them any
other way. The new Eveready Layer-
bilt is made of flar layers of current-
producing elements compressed one
against another, so that every cubic
inch inside the battery case is com-
pletely filled with electricity-producing
material. Layer-building heightens efh-
ciency by increasing the area of zinc
plate and the quantity of active chemi-
cals to which the plate is exposed.

After the most rigid laboratory tests,
more than 30,000 of these new Ever-
eady Layerbilt “B” Batteries were
manufactured and tested by use under
actual home-receiving conditions. These
tests proved that this new battery is
far superior to the famous Eveready
Heavy-duty Battery No. 770, which
up to now we have ranked as the
longest lived “B” Battery obtainable.

On 4-tube sets, 16 mil drain, it lasts 359% longer.
On 5-tube sets, 20 mil drain, it lasts 38% Jonger.
On 6-tube sets, 24 mil drain, it lasts 41% longer.
On 8-tube sets, 30 mil drain, it lasts 52% longer.

” Batteries

The new Layerbilt principle is such
an enormous stride forward in radio
battery economy that we will bring out
new sizes and numbers in this Layer-
bilt form as fast as new machinery is
installed. TFor the present, only the
extra-large 45-voltsize will be available.

Buy this new Eveready Layerbilt
No. 486 for heavy drain service. It
far exceeds the performance for which
Evercady Radio Batteries always have
been famous and is, we believe, by far
the most economical source of “B”
current obtainable.

Manufactured and guaranteed by
NATIONAL CARBON CO., Inc.

New York San Francisco
Canadian National Carbon Co., Limited, Toronto, Ontario

EVEREADY HOUR EVERY TUESDAY af 8 P.M.
Eastern Standard Time

Beginning Sept. 29th, 9 P. M. Eastern Standard Time
For real radio enjoyment, tune in the “Eveready

Group.” Broadcast through stations—

WEAF NewYork  WGR  Buftalo = WWJ}  Detroit |

WIAR Providence WOCAE Pittsburgh WCCo { Minneapolis

WEE! Boston WEAR Cleveland St. Paul

WFI Philadelphia WSAI' Cincinnati WOC  Darvenport

atteries

=they last longer
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Eloo N, Pickerell, Chief Radio Officer,
. S. Leviathan--a former Radio Institute of
merica man.

Radio
Needs Men!

“We can’t get radio operators
fast enough,” said a big man in
a company that employs thou-
sands of operators, mechanics,
repairmen and executives.

The tremendous expansion of
the radio industry is daily cre-
ating new vacancies for operators
and causing rapid promotions
right up the line.

Your Chance is Here

Prepare yourself for a pleasant
and profitable life career in
radio. In the past sixteen years
the Radio Institute of America,
(directed by the Radio Cor-
poration of America) has turned
out 7,000 finished operators—
withU.S. GovernmentLicenses
—men who have met with
marked success in radio.

Study at Home

Don’t let your present employ-
ment interfere with your ulti-
mate future. Study radio in spare
time. The Radio Institute of
America offers the finest and
most up-to-date instruction
given anywhere. The coupon
will bring complete information.

Radio Institute of America
(formerly Marconi Institute)
Established in 1909

324 Broadway New York City

= v e e o CUT HERE™ mt o e,

I~ Radio Institute of America l
I 324 Broadway, New York City |
] Please send me full information about your |
| Home Study Course of radio instruction. ]
1 D T am interested in the complete course in- |}
i cluding code instruction. . ]

[ 1 am interested in the technical course ;
E without code instruction. I
H_ Name .... .
| Address..c.cevevrvnrenienininenenennnenes e )

a bad proposition. The secondary of the
antenna coil is shunted by a 19-plate con-
denser, the other two by 17-plate condensers.

Three stages of audio amplification are
used, the first of which is transformer, the
other two resistance-coupled.

The coupling resistances are home-made,
or may be purchased. Resistances were ad-
justed to give the desired tonal gqualities,
rather than for maximum amplification.

The interflex Circuit
(Continued from page 300)

5

ment side of the inductance. This increases
the power of the set somewhat. It is also
better for DX.

The crystal detector may be any good crys-
tal, and the better the crystal the better will
be the results. But here the writer wishes to
make a few remarks: If the crystal detector
is too sensitive, and if it takes too much time
to adjust, the writer recommends that it be
not used. Static and strong signals will in-
variably knock out its sensitivity and render

PARTS NEEDED FOR THE CON-

" STRUCTION OF THE INTERFLEX-4
CIRCUIT
1 Panel and baseboard, 7 inches by 18

inches.

.0005 wvariable condenser,
frequency type.

[

straight-line

[

Tuning inductance, tube, 3 inches in
dia.; wound with 50 turns of No. 20

D.C.C. wire. Antenna inductance, six
to ten turns of the same wire.

[

Radio frequency transformer, 220 to 550
meters, -

Standard 201-A type sockets.
Amperite resistances.

Fixed crystal detector with mounting.
Double-circuit jack.

Filament control jack.

Audio frequency transformers.
Potentiometer, 400 ohms.

Fixed condenser, .002 mfd.

Vernier dial.

e R i

Binding posts, bus wire, screws, nuts, etc.

the whole set useless. So many reflex set
users have found, to their sorrow, that the
crystal detector is usually the rock upon
which the whole set founders.

If galena, which is the most satisfactory in
some respects, is emploved, use only the so-
called “million-point” mineral, which has a
granular surface. This is the “argentiferous
galena.”” And if possible get away from the
adjustable feature, because when laymen have
to use a set it should be so built that it can-
not be tampered with.

There are several good fixed detectors on
the market now which, if made by reliable
concerns, can be trusted to work out satis-
factorily. The writer must be specific here
and wishes to say that he uses, and has been
using for months, a carborundum fixed crys-
tal detector which, while not perhaps as sensi-
tive as galena, is certainly the most stable
thing he ever came across, and he has worked
with all of them. He has used a single de-
tector for many months row, and has had the
set operating during the worst static of the
summer, when lightning could be seen, aund
when tremendous static crashes came out of
the horn. Nevertheless, in no case has this
crystal refused to work, nor has its useful-
ness been impaired. Its stability, therefore,
is its one saving grace. and one reason why
the Interflex-Four has been such an outstand-
ing success with the writer,

The fixed crystal, as will be noted, is

www americanradiohistorv com
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The ““Self-Adjusting’’
3 Rheostat
AMPERITE controls the flow of current through
the tubes automatically just as the heart controls
the flow of blood through the body. Does away
with hand rheostats and filament meters. Elimi-
nates guessing and all tube worry. Prolongs tube
life. Lowers set cost. Proved and adopted by more
than 50 set manufacturers. Forperfect filamentcon-
trol you must use AMPERITE. $1.10 everywhere.
RADIALL COMPANY

Dept.R.N=14, 50 Fraoklin Street, New York, N. Y.

Eady. B i Write for

FREE

Hook-ups

The "SELF-ADTUSTING” Rhicosta?
The Largest Radio Stores In America

o okrupsf
= eIl the latest and
: W best Hits'inour new

Our new 1925

JUST UUH ninety-six page

Catalog including all the best
and latest Kits, 1turts and Ae-
cessorfes  Also ur new {12 page

bargain section—Write for your
FRERE copy today!
sAVE MONEY' We buy up man

= ufacturers’ jobber,} ¥
and dcealer surbplus and bankrupt |
stocks—but only Ihrand new, fully
guaranteed, nationally advertised ap- I|I
paratus. OQur enormous buying power
permits us to pay spot cash and get
rock-bottom prices—even way below
manufacturer’s costs

L

I ETH 1
- ] LRI~
5€9 So. State St., CHICAGO, I1l., Dept. R. N. 6

Wil Near
= “This Suit?

Show it to your friends and
neighbors as s sample of our
fine quality, hand-tailored
i 11 All-Wool Suits, guaranteed
= B l 840 valuesatamazing lowprice

1 of $23.50, take their orders,
keep handsome profit for your-
sclf and send orders to us.

|| Agents Making
Yy BIG MONEY

L EN

-'.J $3.00 to $5.00 an hour in spare
L+ time, $75 to $150 a week for
full time. Wesupply handsome
Swatch Line Outfit, large size samples and all
latest stylesin elegant Leather Case. Positively
finest selling outfit ever furnished salesmen. Write
for yours at once, pick out your suit and get started
making the Big Money right awav. Address Dept. 130

JAMES OLIVER, Inc.
848 W. Adams Street Chicago

‘Write name and address below and mail at once.

WBMOeeereeneanens Ceeesieeereeiiatteriietatannan
Btand Noweeeereinieierennnn. R.F.D.,...Box....
TOWe e evvennrrennrncreeneionnss State..,... o0
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Ordinary Condenser Arrangement of Wavelenghs

WAVE,

o

9 >
ECENGTHS WAVEL,
Mg O s ¥ Wy
2 \&u\ — e~ S

Straight Line Wavelength Condenses Arrangement

10 0
O NBDTHS WG g
:“y\"“(’ N g Q@

' N:Qféo

4,
K2y % o
2 o
%\b‘i © o™ g
E KARAS oRTHOMETR|c coNDENSER Arfangement

_of Wavelengths on Dial

Ordinary straight capacity condensers With straight-line-wavelength conden- The New, Scientific Karas Orthometric

crowd 70 of the 100 wavelengths into sers 57 of the 100 wavelengths are Condensers insure absolutely equal sep-

A . crowded into the first 30 points of aration on the dial, of all wavelengths

the first 30 points of the dial the dial. throughout the entire broadcasting
range.

Tuning Marvelously Simplified
win Karas Orthometric Condensers

The condenser that brings in KDKA where

it belongs—at 53 on the dial.

Remember,

52 of the 100 allotted wave-lengths must
come 1n below KDKA.

T &
E—

L T

© 10 20 30 40 50 60 70 80 90 {00

HD|KA

Note the Long Eccentric
Plates

Spread Statioh?tvenly Over the Dial-No Crowding Whatever!

The Karas Orthometric Condenser positively separates all
adjoining wavelengths by EQUAL distances on the dial,
giving you the full benefit of the 10 Kilocycle frequency
separation fixed by the Government.

Ordinary condensers jam 70 of the 100 Government
allotted wavelengths into the first 30 points of the dial
even straight-line-wavelength condensers crowd 57 of
them below 30.

With Karas Orthometrics, each point on the dial corre-
sponds exactly to one of the 100 allotted wavelengths.
The result is marvelous simplicity in tuning—better,
clearer reception—you get all the side bands without
interference.

The Karas Orthometric stands absolutely alonel—an
eccentric condenser, scientifically designed for present day
broadcast receiving sets—the Last Word in making REAL
SELECTIVITY POSSIBLE.

The Karas Orthometric is a “job” that will delight the
eve of the mechanical critic. It is made, entirely of brass
—frame and plates all die stamped—plates, patent leveled
and solidly bridged to insure permanent rigidity and align-
ment. Every joint throughout is soldered. Grounded
frame and rotor, with stator plates supported on hard
rubber insulation. Tapered adjustable cone bearings,
spring copper pigtail connection, automatic stops-— in
short, a condenser that is both theoretically and mechan-
ically perfect.

IF YOUR DEALER IS NOT YET SUPPLIED, ORDER ON THIS COUPON

We are supplying Jobbers and Dealers as fast as the output of our factory
If your dealer is not yet supplied, order direct on the coupon.
Condensers will be delivered
C.0.D., and you receive them subject to our unconditional guarantee of

permits.
You need send no money with your order.
Order NOW'!

satisfaction.

Why run the risk of delay?
SIZES AND PRICES

MONEY BACK GUARANTEE

Karas Orthometric Condensers are un-

SEND NO MONEY WITH THIS COUPON

KARAS ELECTRIC CO.,
4039 N. Rockwell St., Chicago.

Please send me........ Karas Orthometric Condensers,
SIZ@. v e ieme e at S cach. I will pay

the postman the list price, plus postage, on delivery. It
is understood that I have the privilege of returning

23 plate, .0005 Mid. ............ $7.00 conditionally guaranteed to give you these condeusers any time within 30 days if they do not
17 plate, .00037 Mfd 6.75 absolute satisfaction. They may be prove entirely satisfactory, and you will refund my money
p o e e ’ returned for full refund any time with- at once.
11 plate, .00025 Mfd. ...ooovtnnnnn 6.50  in 30 days. WETS 6 800600 8000080000008000000000006000000 0000000000
AQJresS veeeesssnssooeessnosnssasssasssssns

KARAS ELECTRIC CO0.,4039 N.Rockwell St.,Chicage

For Ouver 30 Years Makers of PRECISION Electrical Apparatus

Dealer’s name
If you send cash with order, we’ll send condensers postpaid.

RLELLE L LT L]
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mounted between brackets and looks some-
what like a fuse, when mounted. It is put in
this position and never changed. With this
particular crystal, as with many others, it
was noted that it 'must be used in one direc-
tion only. Reversing it would greatly reduce
the signal’s strength.

The coils marked “RF" comprise a stand-
ard radio frequency transformer, such as may
be purchased at any radio shop. Not all
radio frequency transformers work satisfac-
torily in this set, and it may be necessary to
try several before the right one is discovered.
The - writer has tried both the air-core and
the iron-core, and while several of the iron- A
core type worked well, in many cases, the air- : - ;‘;&° e ‘;‘;mw
“ core type was found to work better. . i
B On the audio frequency side two standard
y .4 transformers, ratio 3 to 1 are used. A good
transformer should be used here in order to
increase the signal strength. If the set has
a tendency to howl or whistle, it is probably
the fault of one of the transformers. In that
case, it is suggested that you use a small fixed
condenser, C-2, as indicated. This may be of
.00025 capacity.

If the set has been completed according to
the instructions given here and in the layout,
it should be noted that the second tube volt-

For
Tone Quality

and

Reliability

ppfodate data ot ity mgluﬂml

Guaranteed
Radio Products

Standard Audio Transformers .
3 to 1 Ratio, type R-1 $4 L2 L
5 to 1 Ratio, type R- 21. .o 4,75

10 to 1 Ratio, type R-13,,. 4.75

VT
#7 nel

e

Power Amplifying Transformers
(Push-Pull)
ceeie..$6.00

Input type R-30..

" PRICE $1.97

o 8

QB ERUR e, B age should, with a good tube, be not more
i:: Rauland-Lyric i than 22%%. While some tubes may require
“H Alaboratory grade audio 45 volts, the writer does not recommend it.
i+ transformer for m“-‘“CJ Nothmﬂr is gained by it but a waste of cur-

lovers. R-5005;. .- #9.005. 0" | rent, and distortion of the signals. The total

Universal Coupler . “B” battery voltage is 90 volts for all the
gﬂtﬂfma 3“911{_1'1;’6 tuned$f}-0fd B other tubes. The writer has used 201-A and
TERSSOTER: | B8 S el Sihise 301-A tubes, although any other tube may be

Self-Tuned —x, 53 used.
R. F. Transformer =552

Wound to suit the = —%&

RADIO
EDUCATION

WHAT THIS SET CAN DO

tube. R-199$5.00. R-201A $5.00

Long Wave Transformer
(Intermediate Frequency)
(15-75 ke.) R-110. . . ,.....$6.0

The writer has given a log of stations
pulled in on a single evening. All of these
were on the loud speaker and it should be not-
ed that all of them were received while the

IN 5 VOLUMES

Theory, Design, Construction,
Operation and Maintenance

e locals were going. It should be noted also
that such stations as KDKA. operating on 306
meters, and WGBS, operating on 316, could
he separated nicely without interference from
cach other. Also station KDKA, 306 meters,
and WPG, Atlantic City, 300 meters, could
be tuned in easily without interference from
cach other.

The writer is well aware of the fact that
these are not records by any means, and that
a super-heterodyne or a good 5-tube radio
frequency set may tune more closely and
more sharply, but the writer maintains that
for a single-dial control, with very little fus-

10,000 Meter(30kc.) "i"
Transformer

Tuned type (filter or 'y

input). R-120, $6 00 \1

LEARN AT HOME

These five component parts of a
complete Radio Instruction Course
are outlined in five volumes that
contain not merely the essentials as
so many books do, but more, they
contain all that any modern, up-to-
the-minute textbook on any subject

Radio Ftequency Coupler
(Oscillator Coupler). R-130 $5.00

® Super-Fine Partg {Q
i Consisting of -
three R-110’s, 3
one_R-120 and i,
one R-130$26,00

R }?NE'ZHWI{_ .4..

The sing with the potentiometer, the results are would cover. They are in them-
ALL-AMAX : not easily duplicated with other sets. y .

Sets selves a COMPLETE radio edu-
"This shows how s Furthermore, this set tunes from 550 mes

ters down to about 200. This is not a theory,
but actual fact. Most sets that claim this

range find it impossible to tune down even to
WRNY, on 258 meters.

On local stations the potentiometer setting
is not critical, while on DX work it needs
more or less attention. The writer recom-
mends that this set be used with aerials of a
total length of not more than 75 feet. This
= includes the length of aerial plus lead-in. A

long aerial makes for more interference. A
ALL-AMERICAN RADIO CORP. good indoor aerial may be used if absolutely
E. N. Rauland, President necessary, although the writer does not rec-

4207 Belmont Ave. ommend it.

It will be noted that this set is entirely auto-
matic, as the telephone plug or loud speaker
plug automatically lights the bulbs. No
switch of any kind is used. -

The policy of Rapio News is such that it
is impossible to recommend certain parts

they come to

§ you—mounted
complete on
panel and base-
board, with full
photographic b oo |

| wiring instruc- | S ASEE) e

cation teaching every possible por-
tion of Radio science.

Size of each book 6 by 9 inches,
handsomely bound and illustrated
with charts, diagrams, descrip-
tions of equipment, etc.

SEND NO MONEY for these
books. Just forward vour name
and address. We send you the
books at once; on receipt of same
vou pay the postman $1.97 plus a
few cents postage and then they
are yours.

W.
7

§ tions, blueprints, and a 48-page
instruction book.

GAS R W wh

Chicago

Largest Selling Transformers
in the World

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 Inter-
flex-Four, or who wish to have further par-
ticulars ahout it.
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Section of the New
Acme Free-Edge Cone
Loud Speaker, showing
the two free-edge cones.

ERE in our laboratories at Cam-

bridge, our radio engineers and
sound experts have been at work, ever
since broadcasting started, striving to per-
fect an ideal type loud speaker.

Two years ago, after having made, stud-
ied ancd tested 203 models, we obtained a
very good horn type loud speaker. But
our radio and sound engineers determined

< EES RN RN RRREE
e o I D_‘RDJ{IARL‘L!LUID__SPE_AKER [
% I e A
V| [T I T I
. - LN T T
E 0 ]
3%*\)/ /‘ THE_FiREE EDGT C?NE}i{\ — \ i i
N N LN e
TR TR 3 ?E?::
LTl o \ 1 w

MUSICAL RANGE

NOTE the equal volume over the musical
range with the free-edge cone in contrast to
the ordinary loud speaker.

The latest development in radio repro-
duction is the cone type loud speaker but the
double free-edge cone is a further advance-
ment because resonance is eliminated and
faithful reproduction obtained over the
whole musical range.

ACME

~jfor amplificafion

to goeven further. After 23 months more
of experimenting; making and testing 53
additional loud speaker models they at last
developed the ACME Free-Edge Cone
Loud Speaker.

As far as it is humanly possible to judge
we feel certain that we have the finest loud
speaker ever produced. This new type
loud speaker does away with inherent
resonance common in other types. Be-
cause of this improvement the new Acme
now brings out the low notes and soft over-
tones never before obtainable in any loud

speaker.

President, Acme Apparatus Company

SEND for the new edition of our famous book “Amplifi-
cation without Distortion” telling the why and the how
of perfect radio reception.

ACME APPARATUS COMPANY
Dept. K7, Cambridge, Mass.

Gentlemen :—

I am enclosing 10 cents (U. 8. Coin or stamps) for
your booklet “Amplification without Distortion.” ’

Name

Street

337

After 5 years and 256 experimental models
Acme is proud to put its name on this Loud Speaker
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The New ~

UNIVERSAL
PLIO-6

Tunes All Wavelengths

AUSTRALIA
2FC  Sydney
3LO  Melbourne
SMA  Adelaide

BELGIUM .
BAV  Brussels 1100 Meters

CZECHO-SLOVAKIA
PRG  Prague 1800 Meters
OKP  Kbely 1150 Meters

DENMARK
OXE Lungby

FRANCE .
FL Eiffel Tower 2600 Meters

GERMANY
LP Berlin
POZ Nauen

ENGLAND

1100 Meters
1720 Meters
850 Meters

2400 Meters

2370 Meters
2800 Meters

5XX  Chelmsford 1500 Meters

2LO London 365 Meters
HOLLAND

PAS Amsterdam 1050 Meters

PCFF Amsterdam 2000 Meters
ITALY

ICD Rome 470 Meters
SPAIN

EBX Cartagend 1200 Meters
SWITZERLAND

HB2  Lausanne 850 Meters

HB1  Geneva 273 Meters

UNITED STATES
KDKA Pittsburg
WGY Schenectady,

390, 38 and 109 Meters

Literature Ready

—— — — —— — — — p— — p— S S—

GOLDEN-LEUTZ, INC,,
476 Broadway, New York City.

Please send full details of your new
Universal Plio-6, no charge.

64 Meters

Name

Address «oeeevesreisssersscsnconannnnns

State...veunann

City ...

RO i I

With the amateurs

(Continued from page 317)

TR

CHILE: 21d, 9tc, ile.
FRANCE: 8iq.
SPANISH: smyy.

NETHERLAND: onl .
MISCELLANEOUS: kdka, 1ah, 66, wis, ws,
nkf, wiz, keg, kel, and pox, 26 mts.

RADIO 9EAN, C. ROSER, POTOSI, WIS.

laer, laf, lagg, lajx, lalw, lam, lavf, 1bbuy,
1btr, 1bwx, lcde, 1ckp, lcqi, ler, 1ii, 1ikb, 1jr,
lmr, loli, 1tt, 1vc, 2ad, 2adb, 2brb, 2le, 2wr, 3as,
3auv, 3avg, 3bur, 3buy, 3bwt, 3cge, 3c¢j, 3fr, 3ir,
3kp, 3kw, 3op, 3ot, 3ov, 3qw, 3qy, 3tr, daf, 4ai,
4az, 4bg, 4cs, 4ae, 4gh, 4io, 4it, 4jd, 4jw, 4mi,
dnx, 4doa, 4ow, 4qw, 4tx, 5Sabd, Sac, 5ad, Sads,
Saef, Saeq, Sagd, S5agn, Sagq, Sags, Sair, Saiu,
Saly, 5aj, Salv, Samg, S5Samu, Samz, 5aq, S5aqi,
Sed, 5ck, 5cn, 3cs, Seg, Sek,.Ser, Ses, Sew, S5fv,
5gn, She, 5hi, 5ic, 5ims, 5jl, 5jz, Ska, 5kb, 5Sla,
5mb, Smi, 5mo, 5mr, 5na, 5nj, S5nt, Suy, S5pa,
Sqh, Sqk, S5gs, 5rg, 5ru, 5sd, 5sy, Sua, 5ve, Svm,
Svy, 6aam, 6agc, 6age, 6vo, 7ajt, 7co, 7hw, 7pj,
7qd, 8aap, 8abu, Saby, 8acu, Radb, 8adk<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>