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The latest improvement in the way of outdoor sports is the innovation recently brought out on the toboggan slide at Beebe Lake. Ithaca, N. Y.,
the home of Cormell University. They have installed a complete radio receiving outfit with power amplifier and loud-speaker on one of the toboggan
sleds, and never want for music while enjoy the outdoor sport. Another good point is the (act that the orchestra cannot get cold and stop
wplaying. At night the slide is flooded with light by means of large automobile headlights, and it is then that the students have their fun
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THE

RADIO
CONSTRUCTOR

Price 25¢ Mailed

BUILD YOUR OWN SET

This new edition of THE RADIO CONSTRUCTOR
(just off the press) illustrates and fully describes
the most popular and efficient hook-ups.

Full and complete instructions for the construction

of
Reinartz

Flewelling
Reflex Honeycomb

And Many Other Tested Cireuits

This is the book you have been waiting for. Get
it today from your dealer, or it will be malled
you postpaid on receipt of only 25c.

Newman's Radio Plans alse tell how to make a
crystal recelving set a super selective regenerative
tuner, a& loop aerial receiver, short wave regen-
erative set, medium wave tuner, radio frequency
amplifier, ete., sheets 17x22#—25¢. each.

DEALERS! WRITE FOR QUANTITY PRICES!

S. NEWMAN & CO., Publishers
74 Dey St., Dept. W., New York City
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Inventor Sues Radio Corpora-
tion for Alleged Infringement

The Radio Corporation of America, a
$25,000,000 company, which has many
stations at various points in this country,
has been made defendant in a suit brought
in the United States District Court in
Brooklyn by Walton Harrison, a lawyer
and mventor of 1974 Madison avenue, New
York City. Mr. Harrison alleges that the
company ‘has infringed upon patents
obtained by him in 1914 on a multiple send-
ing antenna device. His suit is for an
accounting of moneys made from the use
of the device. Large sums are involved. In
his affidavits Mr. Harrison states that
multiple antennae are of vital importance
to large sending stations. He alleges that
his letters patent incorporate the basic prin-
ciples on which the multiple antenna used
by the company are designed.

“The Laughing Lady” Broad-

cast

The first act of “The Laughing Lady,”
by Arthur Hopkins, was broadcast last
week direct from the Longacre Theatre,
New York City, with Ethel Barrymore
starring. A description of the stage set-
ting of this high English comedy was
given by Bertha Brainard, who is known
to radio audiences by her “Broadcasting
Broadway" talks
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Freshman Products, Especially Adaptable

For
the

with .00025 mfd.
Micon Condenser a;.’ .

New Flewelling ¢“Super’’ Circuit

VARIABLE
RESISTANCE LEAK
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Condenser

715c.

006 Tested Mi
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At your dealers——-otherwise send pur-

OHAS F RESHMAN 00, Inc., 106 Sevenlh Ave New York :'}‘{;ﬁu{’r;;ﬁth‘gﬂdch”a“r‘;e“”” be supplied .

Ajax Socket Rheostat

A combination V-T Socket and
Rheostat for panel mounting. En-
tirely eliminates separate leads be-
tween socket and Rheostat and
provides a panel-mounted socket
without the use of additional brack-
ets. Simplifies the installation and
hook-up. Strongly constructed. Me-
tal parts heavily nickel-plated.

Type A-1, 5 Ohms—with knob and
pointer, each $2.00. Type A-2, §

Ohms—1 inch shaft without $2.00
dial, list each

----------------

Radio Perfection

is attained only by the use of
mechanically
perfect parts.

Now, more than ever, when the mar-
ket is flooded with inferior goods, one
cannot be too careful in the selection
of standard, trade-marked articles, and
in purchasing from a reliable source.

It is our aim to supply the highest
standard radio specialties, thus insur-
ing perfect results and satisfaction.

Every article we sell is unconditionally
guaranteed both by the manufacturer
and this organization.

FREDERICK H. PRUDEN

and scientifically

Incorporated

993 Bergen Avenue
Jersey City, N. J.
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At Cut Prices

Standard parts only in original
packing. Sold on a ‘*“money-
& e back’’ basis. .

Reference RADIO WORLD

PHONES

$8.00 Dictographs ........ o o ns E¥EIe E¥oS GHowS $5.98
8.00 Brandes ,

5.50 Murdock Phones .

6.00 Musio Phones

12.00 Nathaniel Baldwin Type C, Double.

6.00 Nathaniel Baldwin Type C, Simgle.

U. V. 301-A

1'% vdt M---o--..-o.oo.-l..-.ooi.
W. T. 5§01 Peanut ,
(Can be used on 3 dry cells or 6 volt ““A°" battery)

CABINETS

Made in our factory
77 x 10”7 . ..eeeinee. e Bt a5 4G 0 SHWEDS $1.98
7" x 18"
1” X 24"

‘MISCELLANEOUS

$20.00 Dictograph Loud Speaker

DURATEX Permanent Crystal Detoeter....

$£18.50 Homecharger

WD-11 Adapter

$1.50 Lightning Arrester, lndnr and
Outdoor Type

Murdock Loud Speaker Hormn with Phome..
$5.00 Acme Transformer, Badio and Andis 845

5.50—180° Variocoupler on Bakelite Silk
Wound Wire 2.45

2214 Volt “B’’ Battery

Ammeter for ‘‘B’’ Batteries

$5.00 43-Plate Condenser

4.00 23-Plate Condenser

2-inch Bakelite Dials

8-inch Bakelite Dials

WD-12 Transformer for WD-11 Tube

$1.00 Freshman Variable Grid Leak and
(Condenser Combined

Genuine All-Wave Coupler
$10.00—3000 Meter Coupler

WHEN ORDERING BY MAIL
Add Postage by the Following Scale

RADIO STORES

Dept. E. 2, 191 Fulton Street,N. Y. C.

NEW YORK’S GREATEST RADIO
MAIL ORDER HOUSE

Watch Thls Little Ad of Big Specials
$7.50 Murdock, 3000 Ohm Phones........ $3.93
12.00 Genuine King Amplitone Herns..... 4.50
All Wave Couplers, 160 to 3000 meters.. 4.00
(80 Degres Couplers, silk 'ound.......... 1.7%
Couplers, (4 taps, pnmu connections...... 1.23%
Bull Dog Plugs, $0.50; Deuble Phone
COrds ......cocvevevcnnsoanansessasancns A48
23 Plate Condensers, $1.25;: 43 Plate..... 1.60
White's ‘‘Varioment’’ CQmont ............. 25
Cash with Order—Allow Postage—
Wholesale, Retall

WHITE RADIO CO.\% %Gy

Publisher’s Announcement

on Page 7—This Issue
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Takes Up Little Space, But Is Efficient

Receiving Set
By Louss S. Fielder

sets which have been made by various amateurs,

but one that is especially complete, even to containing
its own A and B batteries, was recently exhibited at the
Permanent Radio Fair, New York City, by Frederic W.
Proctor, a New York amateur.

NUMEROUS and varied are the models of miniature

1s only necessary to attach the antenna and ground in order
to receive signals. The small block tvpe B battery is used
and flashlight cells are employed to heat the filament.
While most of the miniature sets recently exhibited were
slightly smaller than the present model, they all lacked the
necessary batteries, and the fact that this particular set is

e ey e = - —

(C. Photb NewS)

' 3

Ingenious tube receiving set built by Frederic W. Proctor, a New York amateur. It is a most complete rogenenﬂve receiver,
embodying everything necessary to make it complete in itself.

The set is a regenerative receiver, using fixed inductances
with a small variable condenser to vary the tuning. As
can be seen by reference to the illustration herewith, a
peanut tube detector 1s used, the filament resistance being
varied by means of a clip that is moved around the rheostat
which is located directly inside the main inductance coil.
The two coils are wound in staggered form and are in direct
inductive relation to each other.

The batteries are all located inside the small cabinet
which makes this receiver complete in itself. It. therefore.

absolutely complete even to that extent makes it stand in a
class by itself.

As to receiving qualities, much can be said. Of course,
as 1t is a tube detector set, and regenerative, is extremely
sensitive and performs remarkably well, considering the
fact that it is so extremely small and compact.

The builder of this set evidently had a very positive idea
in mind before he constructed it, as the finished device
shows careful planning of all details, such as the relation
of the coils and also the best method of mountine.
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A Dry Cell Tube Socket—Cheap

By Arthur G. Shirt

instruments for home construction. Yet they can

be made by the amateur, and well made, too. This
is important, especially when so many amateurs are re-
placing their six-volt V T’s with 114-volt WD-11’s, and
are finding that they must either buy an adapter or a new
tube socket. The WD-11 will not fit the regulation size
socket, although the De Forest dry cell tube will, having
been designed for that purpose. In other respects, these
tubes are practically the same.

l \ OR one reason or another tube sockets are unpopular

(15538 9/
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Fig. 1. Assembly of a WD-11 socket as explained in the accom-
panying text. The exact dimensions are given and should be
strictly followed. A neat and practical socket will result.

To aid those who want to construct a socket for their
WD-11’s these plans are submitted. When finished, the
socket will be neat and efficient. The contact fingers will
make sure contact, and the bulb will be held as steady and
upright as in any socket on the market.

Fig. 1 shows the assembled instrument to be a square
block of some insulating material, preferably hard rubber
or bakelite, drilled with four holes suitably placed to receive
the lugs of the tube. From each side of the block or base,
a saw cut goes into one of the holes, so that each hole can
be reached from the outside by a groove. This groove or
saw cut should be about 14 of an inch deep. Four contact
springs are cut out of spring brass and the upper half of
each is bent in so that it will run in this groove and pro-
trude into the hole about 1/16 inch. Binding posts are
provided as shown, carefully marked for the grid, plate
and filament terminals (as shown in Fig. 1) and then the
socket 1s connected up for use.

Perhaps the most troublesome item in the making of this
tube socket will be in finding a square block of hard rubber
suitable for the base. This problem may be solved by taking
four or fire pieces of panel thickness and gluing or bolting
them together so that they form one piece. In bolting, be
careful to place the bolts so that they will not interfere with
either the nrtact fingers or the binding posts.

The proper size for the base is 2 inches by 2 inches by
not less than $4 inch thick. It may be thicker if convenient,
but owing to the length of the lugs on the WD-11 tube, the
base may be no thinner than the size indicated.

Any one who has examined a dry cell tube has probably
noticed that the lugs coming from the bottom are not evenly
placed and that one lug is larger than the other three. Be-
cause of this unevenness, the holes must be laid out and
drilled with the utmost precision. To amateurs who have
dividers and rule the job may be easy enough, but even
then look carefully to the detailed dimensions of Fig. 2
For the convenince of those who have no designing tools, a
template for the holes is given full size in Fig. 3. Merelr
lay this template down on the base, prick or punch the
center-holes, and then drill as required.

Another word of caution: Drill straight up and down!
[f you don't the tube will not seat itself on the base as i
should, but will refuse to go all the way down.

e [V

y }—N 4 SPRINNG BRASS
“r 4 REQD

Fig. 2. Detail sketch for drilling the hard rubber plate and comstruc-

tion of the spring. The ends of the spring should be rounded with a

file, to permit easy insertion of the tube. Sizes of holes are very
important and should be made exactly as shown.

The saw cuts are easy. Saw straight across the top of
the base, passing through the centers of two holes at once.
Use a hack saw in preference to a wood saw. The groove
should be cut about 14 inch deep.

Cut the contact springs out of fairly heavy spring brass

(Continuecd on next page)
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An
Nite

Improved Single Circuit for

Owls

By F. N. Hollingsworth

Sheehy by name, has copied 162 stations in 38

different states with his set, which is well located,
with little or no local interference, besides Cuba, Canada,
and Porto Rico, using one tube.

While fundamentally the hook-up is of the common or
garden variety of single circuit using a variocoupler, it has
several refinements which have given him the remarkable
- results mentioned. It has added a three-plate vernier con-
denser shunted across the rotor winding, which gives a
change in classification. He uses a potentiometer for grid
control, as well as one for plate control. The stator is
wound on a four-inch bakelite tube and has 35 turns of
No. 24 D. C. C. magnet wire, without tape. For the tickler
he has the same number of turns, with the same size wire,
wound on a 3%;-inch diameter support. This tickler
rotates on one end of the rotor tube.

Following the diagram given herewith, the antenna con-
denser, Cl, is the usual .0005 vernier variable. C2 is .0005
for a UV-200 tube and C3 is .005. C4 is a three-plate
vernier. High grade condensers must be used in any set,
and the one shown in the diagram is no exception.

Potentiometer R2 is of the 200-ohm type and R3 is one
of 400 ohms. R4 is the usual 6-ohm vernier rheostat, the
former being used for controlling the kind and amount of
potential on the grid and the latter for providing accurate
adjustments of voltage as required of UV-200 and detector

q YOUNG amateur of Newfields N. H. Russell

(Continued from preceding page)

and provide four 134 inches by 14 inch in size. Cut as
shown in Fig. 2 and bend the fingers at right angles. Drill
for the binding posts and also put a slot in the other end
for the tension screw. These contact springs go on flat
against the sides of the base with the fingers going in the
grooves to the tube holes. The binding posts hold them
rigid at one end, while tension screws are placed in the
slots at the other end.

Now when the tube is pushed in the socket, the lugs will
press outward on the contact fingers, which will resist the
pressure according to how springy the brass is and how

Fig. 3. Template for drilling holes in base of tube socket. If you cut this
out and paste it on the hard rubber there need be no fear of going wrong,
as it is exactly right and will save measuring.

tightly the tension screws are set up. Practice with a socket
of this design has shown that the tension screws need never
be tight.

Now comes the most important part of the job, nqmely, to
mark the binding posts so that the proper connections can
be made. The extra-large lug on the WD-11 is the plate
terminal, so the binding post which connects with the
3/16-inch hole should be marked PLATE. The lug oppo-
site is the grid, so mark that binding post GRID. The
other two, of course, are the filament terminals, which
should be marked, too, in order to avoid mistakes.

tubes. Grid leak R1 will vary between one-half and two
megohms, depending upon the tube in use.

Tuning is quite simple in this circuit, the carrier wave
Leing picked up by adjustment of the condenser, C1, which
should be a vernier type for correct results. Then the con-
denser C4 (a three-plate vernier) should be varied until
signals have cleared out. The operator can do this by
variations in coupling between stator amd rotor until he
finds the best combination. Movement of the rheostat
handle R2 will serve to vary volume and quality of signals
received. R3 will make the detector tube more sensitive

Diagram of circuit described by Mr. Hollingsworth. The two potemtiometers
give stability to the circuit and make tuning-out of nearby stations easier.

at its correct value, which is easily found by adjusting the
knob R4. The filament rheostat should have a vernier
adjustment for best results.

While those who may set up this particular circuit may
not be able to duplicate exactly the results of the originator,
owing to difference in location, condition of atmosphere,
interference, etc.,, they will be able to get satisfactory
results if they use care in connecting up and in adjusting
afterward. Careful adjustment is pne of the biggest factors
in securing satisfactory reception in any set. The owner
of this set has totaled over 112,000 miles, using the radio
“golf” method of computation.

An Explanation to Our Readers

Perhaps you are among those RADIO WORLD
readers who have not been able to get copies of this
publication through your newsdealer a day or two after
the day of publication, owing to the fact that there has
been such an unusual and increased demand for RADIO
WORLD of late.

We have increased the edition of this week’s issue
very materially and you should have no difficulty in
getting copies through your regular newsdealer. If
your dealer sells out before you go to him, will you
favor us by sending his name and address on a postal
card? We will endeavor to see that he is supplied.

We also suggest that you become a regular sub-
scriber so that you will not miss any copies. Our sub-
scription rates are $6.00 one year (fifty-two number:s).
$3.00 six months, $1.50 three months. You can subscribe
direct or through your newsdealer, who, by th.e way,
should send your order to us immediately, less his com-

mission.
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“American Interests May Rule World
Radio”—Admiral Ziegermeier, Chief
of Naval Communications
By Carl H. Butman

Naval Radio Chain may eventually control the radio

of the world. This is the opinion of Rear-Admiral
H. J. Ziegermeier, Chief of Naval Communications. The
impression that the Naval Communication Service might
be trying to compete with or control commercial radio
traffic is entirely erroneous. The Navy strives to maintain
efficient and uninterrupted communication between all units
of the U. S. Fleet. and to that end maintains many land
stations. From its stations on both sea and land com-
mercial messages are handled when other facilities are not
available.

Instead of competing with commercial stations, the navy
charges a little more for handling traffic, except in the Pa-
cific, and has closed a number of stations recently where
other facilities existed. Close co- operation between the
naval and American commercial radio interests have existed
for several years.

In this connection, Admiral Ziegermeier recently stated
that it was due to representations of naval officers that the
Radio Corporation of America was organized in October,
1919, to take over commercial stations and traffic handled
by the navy during the World War. Admiral Ziegermeier
reviewed briefly the activities of the commercial companies
in this country, and among them named the Radio Corpora-
tion of America, the Tropical Radio Company, Federal
Telegraph Company, and Independent Wireless Company.

“Of these the Radio Corporation of America have the
largest facilities,” he said. “They have direct connection
to England, Sweden, Norway, Germany and France. They
are building a station in Poland which will soon be in oper-
ation, and the Buenos Ayres station will be in commission
this summer. This company has valuable franchises in
South America. In the Pacific it has the Honolulu station
for its Japanese connection. A company has been formed
by the Radio Corporation and the Federal Telegraph Com-
pany for operation in China. China has granted the neces-
sary rights to erect and operate four stations and this work
1s now under way.

“This company, with its connections and the naval radio
chain, bids fair to control the radio of the world, as Eng-
land now controls the cables,”” Admiral Ziegermeier claims.

“The Federal Telegraph Company,” he said, “operated
a point-to-point service on the Pacific Coast at Los An-
geles, San Francisco, Portland and Seattle, and also han-
dled some ship-to-shore work. Through its affiliation with
the Radio Corporation of America, it will eventually have
connections in China.” The Admiral explained that, al-
though the Federal Company has the necessary grant from
the Chinese Government, there have been some delays in
getting started, due to the desire of two other nations to
block American interests. His latest information, he said,
was that these obstacles had been overcome, and that the
construction of the stations would begin immediately.

Admiral Zeigermeier said the Tropical Radio Company
was connected with the United Fruit Company and had
stations in Central America, where it was extending its
facilities. He stated that the Tropical Company has sta-
tions in Boston, New Orleans, and Miami, and is anxious
to locate a station in Panama. The Independent Wireless

THE Radio Corporation of America and the U. S.

Company handles mostly ship-to-shore traffic, he added.

The Navy and Pacific Traffic

In October, 1922, the Admiral said he attended the Pan-
Pacific Commercial Conference at Honolulu, where there
were present 110 delegates representing 16 countries. One
of the most important subjects considered by the confer-
ence, Admiral Ziegermeier said, was “Communications,”
cspec1ally with reference to expanding the already existing
government radio stations to the extension of press service.
If other countries on the Pacific would be willing to receive
our press at a corresponding low rate, all difficulties would
be removed, he explained.

He said that a resolution adopted by the conference on
the subject of communications urged that the governments
of the countries use their radio facilities in cooperation
with each other or with other agencies, to provide means
of intercommunication for the public, wherever such serv-
ices could not be obtained through private agencies, the
chief objects being to secure the transmission of commer-
cial messages at the usual commercial rates and the trans-
mission of news messages promptly and at the low rates.

In outlining the navy’s service to the public, he said that
the navy may use its radio stations for press and commer-
cial traffic under certain restrictions. Generally speaking,
he said, the navy handled commercial messages at any of
its stations at rates not less than those charged by commer-
cial companies for like messages and for like service. This
service ceases, however, when the navy is notified by the
Secretary of Commerce that a commercial company is able
to fulfil the requirements. It was thus 'shown that the
Naval Communication Service is never a competitor with
commercial companies.

In the Pacific, however, the navy is permitted, by law,
to handle press to practically any locality at any rate, pro-
vided only that one end of the transaction is connected with
American interests to the extent at least of being any news-
paper published in the United States or a newspaper pub-
lished by its citizens. This authority on both press and
commercial traffic, it was pointed out, expires June 30,
1925.

To-day, practically all news service in the Pacific is
handled by the Naval Communication Service, the commer-
cial rates being prohibitive for any satisfactory service.
The Associated Press sends on an average daily about 1,000
words from San Francisco to Honolulu, and about 800
words to Manila. This service is said to be most satisfac-
tory to the press, and Admiral Ziegermeier said he had
heard many complimentary expressions about it. The com-
mercial companies have as much as they can do without
handling press messages, he added. The navy press rate
to Honolulu is three cents a word and six cents a word to
Manila. To explain the situation, it was shown that the
commercial radio rate from San Francisco to Japan is 72
cents a word ; for press, 27 cents a word (subject to delay )
and $2.16 a word for “urgent.” The cable rates between
similar points are 96 cents, 32 cents and $2.88, respectively.
As privately owned radio stations are not permitted to op-
erate in the Philippines, the*U. S. Navy must be depended
upon for all radio communication with these islands, he said.
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Receiver Operates|

Inder New Principle

Invention of Professor
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(C. Kadel &_ I_{crbert_)

The new Hazeltine circuit receiver. Flve tubes are used and the circuit is incapable of regeneration or oscillating, which is the cause of much inter-
ference in the present-day receivers, especially where many are located in\a small district, such as New York.

of receiving instruments was recently made by

Professor L. A. Hazeltine, of Stevens Institute,
Hoboken, N. J. The receiver embodies an entirely
new principle in reception and cannot radiate energy.
This radiation of energy is one of the great drawbacks
of the heterodyne and regenerative sets of today. Due
to this fact, and also that it i1s an extremely powerful
receiver capable of receiving marvelous distances, a
popular future is predicted for it by its inventor.

In a test of the receiver a few feet of bare wire was
thrown across the floor, serving as an antenna, and
reception of long distance was possible.

As can be seen by the illustration it embodies five
tubes, in connection with three couplers or inductances,
and in this form is different from the regular sets.

As many people know, England {orbids the use of
regenerative circuits, because of their habit of re-radiat-
ing signals and fhereby causing disturbance to sets in

O NE of the most recent improvement in the field

the vicinity. It was proved that a regenerative set
embodying three tubes with sufficient plate current to
operate it efficiently, could cause, through re-radiating
signals, disturbance in receivers over a quarter of a
mile away. This is especially noticeable in the more
crowded districts such as New York, when there are
many people listening in. The different sets can ac-

tually be used as small distance transmitters, and the

writer has actually carried on conversation over a dis-
tance of over 650 feet air-line with a party having
another regenerative set.

This will be absolutely prevented by the use of the
new Hazeltine circuit, which, as said before, is incapable
of re-radiation, and i1s at the same time a sensitive and
flexible long distance receiver. As it does not need an
outside antenna to operate efficiently, especially where
local work up to 100 miles is desired, it will solve a lot
of the problems that are so prevalent today in connec-
tion with the question, “Where can I put my antenna?”

p i

Publisher’s Announcement

RADIO WORLD, THE OLDEST RADIO WEEKLY,
WILL CELEBRATE ITS THIRD VOLUME BY
ISSUING A SPECIAL ANNIVERSARY NUMBER
DATED MARCH 31, PUBLISHED MARCH 28.

LAST PAGE OF RED FORM GOES TO PRESS

MARCH 19.
LAST PAGES OF BLACK FORMS CLOSE

MARCH 22.
Regular advertising rates for this issue as follows:
One page: One time—$150.00.
Half, Quarter, Third and Two-thirds pages at pro-
portionate rates.
One inch, one time—$5.00. Per agate line, $0.40.
On four consecutive issues, 109, discount.
On thirteen consecutive issues, 159, discount.
Cover and preferred-position rates made known on
application. .
No extra charge for advertisements in two colors if
copy reaches this office on or before March 19.
This issue will be specially advertised, have an un-

usually large distribution and will give splendid adver-
tising results to everybody represented.

RADIO WORLD WAS THE FIRST RADIO WEEK-
LY IN THE FIELD. IT HAS BEEN THE LEADER
IN ITS CLASS FROM THE START. IT INTENDS
TO REMAIN SO.

If you want big value in this important issue of
RADIO WORLD, be sure to get in touch immediately
with our advertising department.

RADIO WORLD, 1453 Broadway,
New York City.

ONE REASON WHY RADIO WORLD MADE A
HIT FROM THE START AND EVERY WEEK IS
INCREASING ITS HOLD ON THE RADIO PUBLIC:
BECAUSE IT GIVES THE NEWS AND DEVELOP-
MENTS OF SCIENCE AND BUSINESS OF RADIO

.EVERY WEEK AND FROM TWO T0 SIX WEEKS

EARLIER THAN THE MONTHLY RADIO PUBLI-
CATIONS.



8 | RADIO

WORLD

How to Bank-Wind a Coil

By Arthur S. Gordon

done, the average commercial bank-wound coil is a
. deep mystery. Wires tuck under each éther and then
disappear entirely. Any attempt short of wrecking a coil
fails to uncover the method of construction, and so the
radio.amateur who thought he could figure it out by look-
ing at the coil, leaves the radio store vowing that as far as
he is concerned, the secret of how to wind coils in two,
three or four layers will remain untold.

The idea of intensified inductance is familiar to all. The
ordinary single layer coil, which is easiest to wind and
therefore the most popular, is ideal for short wave lengths,
but for long wave lengths the size of the coil becomes pro-
hibitive. Coils eight or nine inches in diameter and stand-
ing four and five feet high are no longer in favor with
radio amateurs, although a few of these monstrosities for-
merly graced the shack of the long-wave radio enthusiast.
Gradually, new forms of winding were emploved which

!- S far as telling at a glance how bamk-winding is
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Fig. . A mandrel or winding-jig reccmmended for winding the bank-
wound coils described in the text. It is almost imposesible to wind
coils by hand without a device of this sort.

not only cut down the size of the coil but actually increased
the inductive effect to a maximum. One of these forms is
the double, triple, or quadruple-layer coil which, because of
the manner in which it is wound, is commonly known as
the bank-wound coil.

Many amateurs wonder why it is not feasible to wind a
number of layers of wire, one on top of the other, thus
making a compac’ long-wave tuner. In such a winding,
the effect known as distributed capacity is at a maximum.
- Distributed capacity may be defined as that loose and un-
desirable element in a radio receiver over which the oper-
ator has no control. When it is present to any degree at
all, the coil or circuit will have a natural period or wave
length of its own, and will perform more satisfactorily on
one wave length than on any other. Tuning is rendered
difficult if not impossible, and sometimes the other instru-
ments in the circuit are prevented from functioning. In
order to overcome this effect there have been evolved many
types of winding, and among them is the bank-wound coil.

It is not an easy winding. Without some arrangement
such as shown in Fig. 1, and a supply of collodion or coil
cement, it is practically impossible. Yet when the amateur
goes about it with care, first mastering the method as de-

scribed in this article, bank-winding becomes easy. Once
the amateur completes a finished coil, he will become official
bank-winder for the whole neighborhod.

The home-made form needed consists of a wooden roller
just the size of the inside diameter of the cardboard tube
on which the coil is going to be wound. A three and one-
half inch tube is about the size recommended. This wooden
roller is mounted on a wooden bracket much after the
fashion of a roller towel arrangement, the important part
of the construction being that the roller can be taken from
the bracket at will. When the bracket is screwed down to
a bench or table, a leather strap is fastened to the table just
behind it, and passed over the roller to a foot pedal hinged
to the floor or wall. This pedal is the brake, and when
winding, a slight foot pressure will hold the coil rigid so
that the turns may be wound very tightly. This mandrel—
another name for the device—need not be anything elab-
orate ; the roughest construction will do the work.

The cardboard tube on which the winding is to be placed
is tacked to the roller. Place the tacks along the end of
the tube so that they can be withdrawn after the winding
is completed. Supply yourself with either collodion or
cement so that you can make the turns self-supporting as
you go along. Then begin the winding.

Bank-wound coils may be double, triple or quadruple
layer. A double-banked coil is easier to wind than a triple,
while a triple is easier than a quadruple. The same prin-
ciple, however, holds good for all, so in the instructions
which follow for the winding of a three-layer coil the
amateur will find a method for winding two and four-layer
tuners. -

The first step in winding a three-layer, bank-wound coil
is to complete what are known as the “anchor” turns. They
are six full turns wound in pyramid fashion on a base of
three. In studying Fig. 2, in which four progressive steps
are specified, give your attention to each step in turn, mas-
tering the detail in one before passing to the next. Close
your eyes and imagine yourself winding a tube on a form
suggested in the preceding paragraphs. Get the idea of the
winding firmly in your mind, and then, as the process is
explained in detail in the next paragraph, follow each step
through once again.

In detail, the procedure is as follows: Bring the wire
(No. 20 or 22 S. C. C. copper wire) up from the inside of
the coil, or from a binding post mounted on the coil and
make three complete revolutions, laying down three turns
as shown in “A” of Fig. 2. Put the brake on the winding
device, and holding the free end of the wire with one hand,
apply a solution of collodion or coil cement with the right
hand. For this operation of cementing the three turms
together, shellac will not do. In the first place, shellac is
going out of favor with radio experts on account of its
tendency to increase distributed capacity, and in the second
place it is not of sufficient body to hold these first three
turns together as firmly as they should be held.

At the end of the third turn, make a sharp angle to the
left and wind the next turn on top and in the groove be-
tween turns Nos. 1 and 2. See “B,” Fig. 2. Turn No. 5
is wound in between Nos. 2 and 3 as shown in “C,” while
the last turn of the “anchor” goes in the remaining groove,
which is on top of and between Nos. 4 and 5. The last
sketch in Fig. 2 shows the anchor turns complete.

At this point apply collodion once more. Now, when the
anchor pyramid is complete and the collodion has hardened,
make a sharp inward angle as though you were going to
pierce the tube with the wire. Instead, straighten out with

(Continued on next page)
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A Code of Ethics for Radlo Fans

By O.

WO simple yet important rules constitute what has

I been termed a “code of ethics for radio fans.” In

operating our radio receiver so as to get the maxi-

mum of enjoyment out of it, we should also think of the

other fellow, and the two rules formulated by L. W. Chubb,

a well-known radio engdineer, show that th1s unselfishness

is not only practical but that it really reacts to our own
good.

Surrounding all of the high-powered broadcasting sta-
tions 1s a broad belt of radio receivers, most of them of the
inexpensive crystal type. The first rule of behavior con-
_cerns the operation of crystal sets. Always de-tune them
when they are not in use. It seems that when a radio re-
ceiving set is tuned to the wave length of a second station,
the coils of that set absorb some of the radio energy, re-
gardless of whether that energy is rectified by the detector
and sent to the phones to be enjoyed by the listener. In
other words, an idle crystal set, if in tune, will take away
from the sum total of a sending station’s energy and thus
rob somebody else who is farther away from the trans-
mitter.

To avoid offending in this respect, always throw your
dials to the zero position when you sign off your crystal
set for the night. It is not necessary to throw your de-
tector out of adjustment. With this rule, the owners of
vacuum tube outfits do not need to concern themselves, be-
cause when they shut off their tubes, their aerial and coils
are harmless. '

G.

De Witt

There 1s, however, a rule about vacuum tube operation
that should be taken to heart by every tube owner. Do not
hunt for stations with your tubes oscillating. To do so is
to annoy the listener-in at a nearby set, who can hear a
shrill whistle emanating from your set as you go up and
down the scale in search of carrier wave whistles. One
“peanut stand whistle,” as this interference is called, is not
bothersome, but when a thousand neighboring stations be-
gin hunting with their cut-outs open, the resulting inter-
ference i1s the most persistent and annoying characteristic
of present-day radio.

When your tube set is operating at excessive regenera-
tion, it is in reality a miniature transmitting set. It sends
out at once everything that it brings in. There is, of course,
an appreciable lag between the original signal going on its
way and the re-transmitted signal from your receiver.
When another receiver is reached, it not only records the
reception of the original music but it also piles on top of
that music, the reproduction of it sent out by your station.
This is what causes the gurgling and distorted music and
speech often received over the radiophone.

You are frequently annoyed by these apparent defects
in radio. Why not resolve now to help the situation by
tuning-in with your set just on the verge of oscillation, and
not in a howling state of excessive regeneratlon? If we
want the quality of broadcasting programs to improve, we
must also improve the quality of broadcasting reception,
and there is no better way for a radio fan to do this than
to observe one or both of the rules given above.

——

(Continued from preceding page)
another sharp angle and continue the winding, laying turn
No. 7 alongside No. 3. As turn No. 8 comes around it goes
on top of No. 7 and runs next to No. 3. Turn No. 9is on
top of No. 8 and next to turn No. 6. Turn No. 10 comes
down to the first layer again, and the succeeding turns are
wound against the inclined bank of the three preceding

turns, and so on until the required number have been °

()
‘o o?é?g O?OOOAO
V\""\ ’ e \J T | h . ol
g . .
i P v
% L d L4 | -

taps—about every twenty-four turns—take them from the
first layer always, so that the two other layers can cross
over the twist and help to hold it in place. Be liberal with
the coil cement and above all things—take your time!
Four and five-layer coils are wound in the same way as
three-layer, with the exception that four and five layers,
respectively, are placed at the base of the anchor winding.
Bank-winding is not used in short wave tuners, but in
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Fig. 22 Progressive steps in winding a bank-wound coil. Care should be taken.that the tension is even so that the top tums will not slip.

placed on the coil. Every third turn after the sixth appears
on the top layer, and the only difference noted between the
appearance of a bank-wound and a single layer coil is the
spiral path indicating where the top turns, one after the
other, have been turned down to make the next turn on the
first layer.

Don’t make all the turn-downs in the same place, but
drop back about !4 of an inch each time. In taking out

loading coils or in long wave instruments, nothing is quite
so effective. On a cardboard tube no larger than that used
for an ordinary tuner operating on 360 and 400 meters.
enough turns can be bank-wound to bring in everything
that sends on less than 3,400 meters—and that’s pretty
nearly everything. Bank-wound coils are intensified in-

~ductance, and not only that, but they keep down to a mini-

mum that deadening effect known as distributed capacity.
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A Long Distance Three Tube Set

By H. Spencer Lewis

set 1s the combination coil containing the primary,

secondary and regenerative windings. Contrary to
popular belief the induction set up by a primary w mdmg
is not best absorbed by a secondary winding inside the
primary, but on a plane with it and outside of it. This gives
a maximum induction in one sense and a maximum of
selection, permitting extremely accurate tumng. Hence
this tuning coil should be made of a cardboard or fibe tube
six or seven inches long and four inches in diameter. At
cne end there should be twenty turns of number eighteen
D. C. C. wire. S. C. C. wire will not do. More turns can
be used for this primary winding if higher wave lengths
are desired, but 20 turns will take care of wave lengths up
to about 700 meters. By putting the primary condenser
in parallel with these twenty turns the wave length can be
increased. If more turns are used, taps should be put on
every second tap above and beginning with the eighteenth.
Note that the last turn, toward the center of the tube,
must have the connection from the ground.

4 I \HE most important tuning element in this strange

tu modulate the whistling, while acting at the same time as
a tuning device, for with this condenser alone one can tune
in or out a number of stations on any given wave length
without disturbing the other condensers once they are set.
And stations selected in this wise would not be located if
this condenser did not do this little trick.

The elements in the set are as follows:
Fixed condenser, .00025.
Variable condenser, 43 plates.
Variable condenser, 43 plates with one vernier of 3

plates.

Fixed condenser of .00025 mid.
Fixed condenser of .00025 mfid.
Variable condenser 43 plates.
Fixed condenser of about .0005 or .001 mfd.

Transformers of any standard make, at right angles, are
used.. If possible use regular 4 to 1 transformer for first
stage and 7 to 1 for second stage or a R. C. A. audio trans-
former. The rheostats for detector and first amplifying
tube should be Bradleystats, because they permit extreme
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Fig. 1. Schematic diagram of the set described by H. Spencer Lewis in the accompanying articlee. The filament leads for the second and third

tubes are left open to show that each of the tubes is supplied from sep arate batteries.

This is done to prevemt any back-coupling through the

battery leads.

After this primary winding is completed, leave a space
of half an inch and wind 35 turns of the same wire. This
forms the secondary winding. It should be wound in the
same direction as the primary winding, and both windings
are determined by the winding of the rotor within the tube,
for the rotor must be wound in the same direction as the
primary and secondary. The rotor should have about 35
or more turns of 22 S. C. or D. S. wire.

The shaft for this rotor should come in the half-inch
space between the primary and secondary windings, and
the ball should fit snugly in the tube. Therefore, before
startmg to wind the tube get your ball and either shave
down the ball to fit your tube or make the tube slightly
smaller to fit the ball. In making the sécondary connec-
tions be sure that the first turn of the 35 secondary turns,
the one nearest the rotor, goes to the grid leak. The con-
nections to the rotor from plate and transformer will have
to be determined by listening for the regeneration and
oscillations. If wrongly connected there will be few or no
oscillations. The rotor acts as a tickler despite the fact
that it is located between primary and secondary and you
will soon note that it seems to be regenerating radio fre-
quency oscillations in a manner peculiar to itself.

The other odd feature of this hook-up is the condenser
shown at No. 6. This I call a modulating condenser, for it
acts as a vernier on the tickler regeneration and also helps

lowering of current, gradual increase, fine adjustments,
and are absolutely noiseless, which is exceedingly im-
portant in picking out weak. distant stations before bring-
ing them up to maximum loudness.

The potentiometer shown at No. 8 should also be one
which is not in steps, but graduated like the Bradley, for
stations can be tuned in or out on this alone, sometimes
a slight increase bringing a change of many stations.

The detector tube should be preferably an A. P. or
Moorehead, but for those who are out of luck in this
regard, some Radiotrons or Cunningham tubes are critical
and oscillate at a low point and these are very fine. Any
good tube, even the four-volt Myers tube will also work
well. The first amplifying tube will be almost as critical
as the detector tube.

In finding the proper plate voltage on the detector tube,
do so with the potentiometer set in its middle or neutral
point so as to leave a range for increase or decrease. The
more distant the station being tuned-in, the less plate
potential and filament current will be needed and in some
cases loudness is reached by turning down the amplifying
tubes, even turning the last one down to its lowest point
and at other times by turning the first one way down and
the second one on full.

In operating observe these points: First, find where your

(Continued on next page)
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(Continued from preceding page)
Jetector oscillates by adjusting the primary condenser,
rotor and secondary condenser along with the detector,
rheostat and potentiometer. Once the oscillations are noted,
keep vour adjustments confined to that small field and try
to soften the oscillations, remembering that vou may be
ocnerating QRM for many others in yous neighborhood.
Once you locate some broadcasting station, either 360 or
400 wave length, you will find that all other stations are
within a quarter-inch on all your condensers. But for long
distance stations you will have to slightly increase the posi-
tion of your rotor. In between the low soft whistles you
will find the distant stations by adjusting the verniers on
vour secondary and primary condensers. Then use the
modulating condenser and rheostats to clear away all

a0 III’I'II‘II"-;--" l' I'I(" ,
ittini @ ol
i . ummm\ '\
RO ROOTIAR TR
0 \ - RURL A
“\\\‘\\\\\\\\‘s— \\ ‘\‘\‘\. \\ \\

o rerges
(a/nh'/ e se*
/Occl//afe.f

Fig. 2. Diagram of the coupler to be used with circuit shown in Fig 1.
The two colls are wound on the same tube. The coupling is movable.
Regeneration is obtained through varying the tickler.

whistling and add loudness. It will take probably several
hiours to become acquainted with the tuning of this set, but
once you hgve found the critical points on each dial or
knob, you will be able to go back any time and pick out
any station. I have picked out seven distant stations on
360 meters by moving the vernier of the secondary con-
denser within a space of half an inch only.

Putting Themselves on Record
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(€. Ralio Corporation ol America)
Three of the most prominent figures in the radio world today, putting them-
sslves om record by means of the pallophotophone. Left te right they are:
General Harbord, president of the Radio Corporation; C. A. Hoixe, nventor
of the paliophoiophone; David Saraneff, vice-presidemt and general manager
of the Radic Cerperation.
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Ditficulties ot Radio

many difficulties during the next year operating
under the old radio laws of 1912, Conditions have
changed in ten years. There were, in June, 1913, only
1,890 transmitting stations all told, whereas there are today

almost twenty-one times that number—actually 21,065.
There were no broadcasters in 1913, but in January
there were 544, and today—>576. Of amateurs, there were
1.312 in 1913 compared with 16,898—over ten times the
number now. Special amateurs, experimental, technical
and training stations number 618 against 20 ten years ago.
Ship stations have increased nearly seven times, and com-
mercial stations have grown from 79 to 218. Instead of
one trans-Atlantic there are twelve such stations.

All of the above indicates how badly the Commerce
Department needs new and specific laws for the assigning
of more wave lengths and the policing of the air. If there
was interference in 1913 there is over twenty times the
interference today. Naturally, the Department has revised
its regulations somewhat to meet the needs of this great
increase in stations, but there 1s not much that can be done

S ECRETARY HOOVER will have to contend with

under the old law as it stands. Secretary lHoover's hands
are practically tied until new legislation is enacted.

One of the first things to be done by the Department
will be the extension of the license periods for broadcasters
from three months to a year. Since the introduction of
the \White Bill last June the Department has been extend-
ing broadcasters’ licenses every three months, on applica-
tion, 1n anticipation of new regulations which would have
iollowed closely upon the enactment of new laws. DBut the
fatlure of the Senate to pass the radio hill precludes new
legislation for at least a vear, and twelve-month licenses
will now be issued to save the Department time and work.

There are about four times the operators’ licenses 1ssued
annually today compared with those issued in 1913. Ten
vears ago only 3,682 operators were licensed, but in 1922
the operators licensed totaled 12,113. Commercial licenses
issued increased about 80 per cent, and amateurs’ licen<es
were nearly eight times as manv. In 1922 there were
1scued 8,920 amateur licenses, and 1n 1913 only 1.841. As
all of these operators’ licenses are issued ior two-vear
periods there are practically double this number of amateur
s:ations in operation.
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Berlin, Germany, Picks Up WOR, Newark, N. T.

USIC transmitted from the United
States was heard in Germany for the
first time on February 24, according to a
press dispatch from Lichterfelde, a suburb
of Berlin. The experimental wireless
station at Seehof, at 6 a. m., picked up the

voice of Miss Edith Bennett singing in the
department store of J. Bamberger & Co.,
Newark, N. J., station WOR.

The vocal and inctrumental tones were
perfectly audible. The tran<mission is re-
girded as remarkable since the broadcas:-

ing station operated on a 4X)-meter wave
leneth, the samie as 1« commonly u<ed for
nearby  Amertcan  lictencers.  Fight  high
vacuum amplitiers were used in receiving,
hut only ordinary antenna, eight meters
h-gh.
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Methods ot Measuring Properties

of Electron Tubes
. - Apparatus Used by The Bureau of Standards

N papers dealing with the operation of electrical cir-
cuits which use electron tubes, as well as in the design
of radio equipment using electron tubes, certain prop-
erties of the tube appear to be of much importance. This
article describes apparatus used at the Bureau of Standards,
Department of Commerce, Wagshington, for measuring
some of these properties. Those included are:
I. Combination alternating-current bridge for measure-
ment of
(1) Internal input resistance.
(2) Internal output resistance.
(3 Amplification coefficient.
II. Arrangement for measurement of
@ (1) Direct-current characteristics.
(2) Power output of generator tubes.
III. Measurement of detection factor,
There are other important factors which are not covered

This bridge is an alternating-current bridge which by
simple switching arrangements may be used to measure
internal input resistance, internal output resistance, and
amplification coefficient under any condition of grid volt-
age, plate voltage and filament current. The prmcxple
involved in each of these measurements can be seen by
reference to Fig. 1. In each case the contact on the slide
wire is varied until there is no sound in the telephons
receivers. When this condition is satisfied the value of the
factor desired is given by the relation indicated.

The complete circuit arrangements is given in Fig. 2in
which

1 and 2 are SPDT switches.

3 is a SPST switch.

4, 5, 6, 7, 8 and 15 are terminals to which auxiliary
apparatus is connected as indicated.

9—Filament ameter.
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by this series of articles. Some of the more important of
these are, inter-electrode capacities, mutual conductance,
and detection factors defined differently from the one
included in an article to appear later.

The methods of measurement used have been described
by several writers* on the subject and this paper is in-
tended to give convenient circuit arrangements that may be
used for the rapid determination of the various properties
with the values of the circuit constants that have been
found most convenient.

I.  Combination Alternating-Current Bridge for the
Measurement of Internal Input Resistance,
Internal Output Resistance, and
Amplification Coeffictent.

¢J. M. Miller, Proc. I.R.E., June, 1918. H. J. van der Bijl, ‘“The

Thermonic Vacuum Tube,” Chap. VII. J. H. Morecroft, “Principles
of Radio Communication, Chap. VI.

F1G.1.(b) INTERNAL OUTPUT RESISTANCE (Ip)
WHEN THERL [3 SILENCE IN THE PHONES T
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A.C.SUPPLY
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F1G.1.«€) AMPU FICATION COEFFICIENT(A)
WHEN THERE 13 SILENCE. IN THE PHONES. T

At
*3

10—Grid voltmeter.

11—Standard receiving tube socket.
12—Terminals for connecting non-standard tubes.
13—Slide wire.

14—Two-stage audio-frequency amplifier.
G—Ground terminal.

R—Standard resistance box, variable from 0-100000
ohms.

R,—Filament rheostat.

R,—Grid voltage divider.

R;—Rheostat 0-10,000 ohms.

R,—Rheostat 0-1,000 ohms.

R —Voltage divider 0-1,000 ohms.

S—Reversing switch by means of which the gnd m3
be made either positive or negative with respect {0

(Continued on mext page)
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the negative side of the filament, as indicated by the
<+ and — signs on the switch.

(1) Measurement of internal input resistance (rg)

Switches: 1. Closed at a.

2. Closed at c.
3. Open.

When the switches are as indicated the circuit may be
reduced to the simplified diagram, Fig. la.

The tube to be measured is placed in the socket 11 or
connected to the termmals G, F—, F4-, P shown at 12 in
Fig

A ﬁlament battery is connected to the terminals at 4 and
the current indicated by the ammeter (9), adjusted by the
rheostat R, to the désired value. Between the two of the
three terminals at 8 marked ‘“Plate Bat.” is connected a
battery which must have the exact plate voltage desired as
no means is provided for varying this voltage except by the
addition of series cells. A voltage divider canot be used
because of the extra resistance inserted in the plate circuit.
A battery giving the voltage desired for the grid is con-
nected to terminals 5. All the batteries must be placed
near the apparatus and connected with as short leads as
%osmble so as to minimize induction from any a. c. source.

he audio-frequency generator used may be either an
alternating-current machine or an electron tube generating
set. It is desirable that it be capable of being varied over
the audible range, although thls is not necessary. Best
settings may be obtained with frequencies of 1,000 to 1,500
cycles per second.

A high-resistance direct-current voltmeter having a re-
sistance of 100,000 ohms or more, is connected to the
terminals at 8 marked “Plate VM.” The telephone re-
ceivers used for indicating a null point are connected to
the second stage of the amplifier unless there is too much
noise due to induction to make an accurate setting, in which
case measurements may be made with less accuracy using
only one stage of amplxﬁcatlon The grid voltage, indicated
by the voltmeter (10), is adjusted by the voltage divider
R, to the desired operating point, R is set at 100,000 ohms
and the slide wire adjusted for a minimum sound in the
phones. Further adjustments are made by changmg the
position of the slider of R, until the best minimum is
obtained, then readjusting the slide wire, repeating this
operation until almost a complete silence is obtained for
the minimum. It will be noticed that R, is a resistance
across the input leads, with a variable midpoint at which
the ground is connected. It is possible to compensate for
capacity-to-ground effects almost entirely by changing the
position of the ground in R,. When there is complete
silence in the phones T then

rg == R.

Te
If it is desired to measure the alternating current voltage
applied to the tube during a measurement a low-voltage
a. c. voltmeter (for example, a high resistance thermo-<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>