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A Real Advance!

150—3000 Meters

)

We fcel proud of the fact that we were the
first manufacturer to adapt the Armstrong Re-
generative Circuit to a receiver having a wave-
length range of 150-3000 Meters.

We are even more proud of the efficient man-
ner in which this receiver performs at any wave-
length within these limits.

Included in its range are amateur, commercial
and Navy wave-lengths, special land stations,
ship CW stations, Navy low-wave arcs, all radio
work and “Time.”

onoon INDUCTAKSE

CORDERSER ~ T o
Tts ease of operation is unparalleled. Tt is a
complete receiver—the only additional equipment

needed are phones, batteries, and a detector tube.

Type CR-5 Regenerative Receiver See it at your dealer’s today.

For Short-Wave Results—

This combination makes phenomenal distance work an every-day occurrence in your station.

This is the famous combination that
' proved its merit in the relay tests some
months ago. It makes a wonderful team
both for ease and flexibility of operation
and what is far more important—real

results!
CR-3 Relay Receiver—Detector and 2-Stage Amplifier (RORD)
: Enterprising Radio Dealers carry
GREBE RADIO apparatus is licensed under
the original Armstrong and Marconi patents.
? 
‘ '
Bunnell & Co., J. H., New York City. Kelly and Phillips, Brooklyn, N. Y.
Central- Radio Company, Independence, Mo. Klaus Radio Company, Eureka, Il
Continental Radio and Electric Corp., New York. Manhattan Electrical Supply Co., New York, Chicago, St. Louis.
i Detroit Eleetric Co., Detroit, Mlch. Leo. J.' Meyberg Co., San Francisco, :
; Doubleday-Hill Electric Co., Pittsburgh, Pa, Newman-Stern Co., Cleveland, Ohio,
f %lelctr%:lal Sfpe%atl{yt. Coa Co}mcnkbus, 'lcl)hlol"‘l gh ]1).d1;it}tns C(S).,hIntl:., Boston, Mass.
| olt ectric ilities Co., Jacksonville, Fla, iladelphia School of Wireless Tel hy, Phil i .
‘ Hurlburt Stilll Electrical Co., Houston, Texas. Westernp Radio Electric Cg., L%s eAggg::?gs,yCal.ladelphm' Fa

A. H. GREBE & CO.,Inc, 72 Van Wyck Blvd., Richmond Hill, N.Y.-
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No batteries
at the price
are as good

RADISCO BETTER “B”

THESE DEALERS CARRY
THE RADISCO LINE

ALBANY, N. Y.

Shotton Radio Mfg. Co.
8 Market St.

ASHEVILLE, N. C.

Hi-Grade Wireless In-
strument CoO.

ATLANTIC CITY, N. J.
Paramount Radio Supply
518 N. Connecticut Ave.

BEINVILLE, QUEBEC.
Canadian Radio Mfg. Co.

BOSTON, MASS.

Atlantic Radio Co.
88 Broad Street.

BROOKLYN, N. Y.

Kelly & Phillips
312 Flatbush Ave.

CHICAGO, ILL.

Chicago Radio Labs.
1316 Carmen Ave.
Branch, Peoria, Il

EUREKA, ILL.
Klaus Radio Co.

KANSAS CITY, MO.

McCreary Radio Supply
4th and Delaware Sts.

MONTREAL, QUEBEC.

J. B. Miller
136 Vendome Ave,
N.D. G

TORONTO, ONTARIO.
The Vimy Supplv Co.

567 College Street
NEW ORLEANS, LA.

Rose Radio Supply
604 Gravier St.

The name “Radisco”

NuMBER OF CELLS
9 eur aeriae ren

s ) - DACK- DISTRIBUTINGCOMPNY o§
" IRADISCO
o |- APPARATUS - | :

AW

BETTER "B" BATTERY

10w

RADIO DIS‘"!IBUTING Co.
NEWARK NEW JERSEY

ARE

powerful
~ sturdy
long-lwed

Two pages of superlatives
couldn’t promise more.

Since the still better Radisco Better *“B” Batteries
have been at the service of the radio fraternity, ama-
teurs as well as commercial operators, have endorsed
them highly, by personal recommendation and by
continued use.

Your Radisco dealer has a plentiful supply of these
powerful batteries. His name, added to the Radisco
trade mark is your guarantee of complete satisfaction.

Operating life, 600 to 1000 hours. 15 cells, 22
volts.

No. 1 (39g"x2"x2¥3") ..o iul. $1.50
Shlppmg weight 2 pounds.
Nos 2 (065" 587537 wywesveavian xamdanwes 2.65

Shipping weight 5 pounds.

Larger size has Variable Voltage feature. Tapped
in groups of three cells. Ask your dealer to ex-
plain it.

Use Radisco Better “B” Batteries for C. W. work: A
radio phone operating on Radisco batteries is excep-
tionally quiet, and free from the disagreeable hum of
a motor generator, or the rectified 60 cycle tone.

RADISCO

are better

RADIO DISTRIBUTING COMPANY, NEWARK, N. J,

vvvvvvv

This mark

+ APPARATUS -
—ww—

§ RADISCOE  your guarantee

No batteries
at any price

BATTERIES

THESE DEALERS CARRY
THE RADISCO LINE

NEW BRUNSWICK, N.J.

Geo. N. DeLaplaine
306 George St. and 8th
and Magnolia Sts.

NEWARK, N. J.

A. H. Corwin & Co.
4 West Park St.

OMAHA, NEBRASKA.

O. B. Radio Supply Co.
406 Brown Building.

PHILADELPHIA, PENN,

Philadelphia School of
Wireless Telegraphy
Broad and Cherry Sts.

WICHITA, KAN.

The Cosradio Co.
1725 Fairmont Ave.

PROVIDENCE, R. I

Rhode Island Elec. Equip.
Co.
45 Washington St.

PITTSBURGH, PENN.

Radio Electric Co.
3807 Fifth Ave.

PORTLAND, ME.

Atlantic Radio Co.
15 Temple St.

SEATTLE, WASH.
Northwest Radio Service
609 Fourth Ave.

SCRANTON, PENN.

Shotton Radio Mfg. Co.
P. O. Box 3

Branch 8, Kingsbury St.
Jamestown, N. Y.

WASHINGTON, D. C.

Eastern Radio and Elec-
tric Co.
1405 Florida Ave, N. W.

is your assurance of dependable performance.

wwwW americanradiohistonnacom
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N his first message to Congress, April 12th, President
Harding said as follows:

“Practical experience demonstrates the need for
effective regulation of both domestic and international
radio operation, if this newer means of intercommu-
nication is to be fully utilized. Especially needful
1s the provision of ample radio facilities for those
services where radio only can be used, such as com-
munication with ships at sea, with aircraft, and with
out-of-the-way places. International communication
by cable and radio requires co-operation between
the powers concerned. Whatever the degree of con-
trol deemed advisable within the United States, Gov-
ernment licensing of cable landings and of radio sta-
tions transmitting and receiving international traffic
scems necessary for the protection of American inter-
ests and for the securing of satisfactory reciprocal
privileges.”

Evidently the powers that be in Washington have come
to rcalize that Radio will be one of the coming pillars of
the nation. As such it goes without saying that it will be
subjected to many forces from various powerful interests.
Radio no longer is a plaything. Tt has come to be recog-
nized as one of the surest and best means for communica-
tion, and while radio will never entirely supplant the
cable, there is no question that within a very appreciable
time, it will dwarf all cable communication as it eXists now.

This means naturally that there must be some sort of
regulation, and we must not blind ourselves to the fact that
sooner or later new radio legislation will be brought about,
for at the present time there are many flagrant cases where
radio communication is seriously hampered by the lack of
co-operation between the various interests concerned.

Following close upon the President’s message, Mr.
White of Maine, introduced H. R. 4132, a new radio bill,
which on account of its importance is printed elsewhere in
full. This bill, coming so close upon his message to Con-
gress, our readers may feel certain that President Harding
knew about it when he spoke before Congress, and there-
fore there is every reason to believe that he sponsors it.
Knowing that sooner or later new radio legislation is going
to come about, we may as well make up our minds that we
have to face the music at some time, and we might as well
face it now, particularly if the music is agrecable.

As perhaps everyone knows, the writer has always, ever
since the inception of amateur radio, fought for the ama-
teurs’ rights, and he is doing so now when he actually en-
dorses H. R. 4132. The writer expects that in some quar-
ters, there will be opposition to this bill by certain
amateurs who are short-sighted enough, and who are so
misguided that they think they can go on with their
Q. R. M. until doom’s day. The sooner these amateurs
come to realize that other people have rights besides them-
selves, the better it will be for the radio art. We must all
co-operate together, amateurs as well as the commercial
interests and the Government, or we will get nowheres,

As to H. R. 4132, we have strong reasons to believe that
it will pass and become a law. \We believe it should become

a law. It will be best for all concerned. The writer has -

been prompted in his decision by long and careful weighing

of all the facts as presented in the new bill, and he believes
that if there must be a change, we might as well accept
H. R. 4132, because there probably will never be a bill
fairer to the various interests than the one in question.

The previous radio bills introduced from time to time
by the Navy, or its sponsors, were all opposed vigorously
by the writer because nearly every one of them was antag-
onistic—at least in spirit—to the amateur and to the free
development of the radio art as well.

We have no quarrel with the Navy—quite the contrary,
for the Navy has helped us amateurs a lot. But the Navy
in operating its coast stations and its ships has thought
right along that it wanted nothing short of a universal
monopoly-of the ether. With this, of course, the writer
was not in accord, and he knows the amateurs were not.

The new bill H. R. 4132, however, is distinctly a differ-
ent matter. In the first place it leaves radio amateurs under
the influence of the Secretary of Commerce, and nine years
of dealings with this department has convinced the ama-
teur that the Department of Commerce not only was more
than fair in all its dealings with us, hut often went out
of its way to help the amateurs, which is well known. It
will be noted that an advisory committee is to be created
consisting of seven members of whom one each shall be
designated by the Secretary of War, the Secretary of the
Navy, the Postmaster General, and the Secretary of Com-
merce to represent these departments respectively. One
is to be designated by the Secretary of Commerce from the
Bureau of Standards and two persons not otherwise em-
ployed in the Navy service, of recognized attainment in
radio communication, are to be designated by the Secretary
of Commerce. We believe that with such a Board, we
shall fare much better than if, for instance, the Navy or
any other Department by itself were to make changes as
it saw fit at any time such a department desired to do so.
If the bill is read carefully from start to finish, it will be
found that it is fair to all interests, and we are of the
opinion that if it becomes a law tomorrow, the amateur will
enjoy exactly the same privileges as he does today. There
will, however, be trouble for the Q. R. M. fraternity, but
no doubt they will not fare a great deal worse than today,
except that they probably will be deprived more quickly
of their licenses, if they do not mend their ways.

Of great interest is Section 11, where it says in speaking
of various fines: “Providing, that this section shall not
apply to the use of radio telefone stations regularly
licensed for public service.”

The liberal interpretation of this, of course, is that in the
future radio telefone stations, even if used by amateurs,
will not be apt to be scrutinized so closely as are the present
time spark stations. Now this is exactly along the lines
upon which the writer has been preaching for many months,
even as late as in his Editorial in the March issue entitled :
“Amateur Radio Telefony.”

Sooner or later we will all be forced to give up our
spark stations and operate on CW, and this is as it should
bhe. The sooner the amateurs realize this, the better it will
be for us, and when this happens radio laws will become
as superfluous as laws about telefone cables are today.

H. GeErNSBACK.

wwWwW americanradiohistorvy com
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The ResonanceWave Coil

By S. R. WINTERS

RADIO antenna taking the form
of a walking-cane or thermemecter
is a possible development of the
resonance wave coil, a discovery
of Major General George O.
Squier, Chief Signal Officer of the United
States Army. Its compactness i1s an out-
standing feature, the coil not only being a
complete wireless antenna but its use ob-
viates the need for a receiving apparatus
other than a detector and a pair of fones.
This remarkable device is an outcropping
of the discovery of General Squier de-
scribed as “wired wireless”—whereby ex-
pensive cables may be displaced by bare
wires for long-distance communication.
The resonance wave coil—fittingly de-
scribed as the vest-pocket edition of wire-
less equipment—is devoid of ground con-
nection, either actual or counterpoise. A
perfect single-unit direction finder—adapt-
able to determining the position and altitude
of an airplane—is a distinctive virtue
claimed for the device. As a transmitter,
the coil tunes its own waves. The initial
number of a series of resonance wave coils
being built by the Signal Corps is a hollow

This View Shows How the Connections Are Made

t(}1 the Coil One End is Connected Direc":lgl 20

the Amplifier, While the Other Wire ir Fix* £a

a Brass Ring Sliding Along the Cofl and Acting
as a Condenser.

On the left is
a resonance
wave coil for
the reception
of long waves.
The metal
cylinder at
the end of
the coil may
slide over it
and act @8 a
capacity.

On the right
is a complete
recelving set;
mounted on
the tripod is
the coil turn-
ing horizontal-
ly and ver-
tically, thus
enabling the
operator to
find the direc-
tion and alti-
tude of an air-
plane or bal-
loon. Note the
amplifier and
fone on the
ground,

card-board type, 38" long and 234" in di-
amcter, around which was threaded a single
layer of No. 32 gauge insulated wire, af-
fording 100 convolutions 1o the inch.
Terminal binding posts were subsequently
placed at each end of the tube for experi-
mentation with varying connections. The
brags band or ring, a fixture of the outfit,
1s likewise supplied with a binding post,
The ring in its formation is interrupted by
being split apart 14" at a point opposite to
the binding post. This break obviates the
possibility of disturbing eddy currents.
The ring is merely of sufficient capacity to
slip securely over the wired tube. The coil
is pivoted to swing to any angle in the
vertical plane. A dial on the basc of the
framework denotes the compass direction
of the tube. A second dial facing the op-
crator, reflects the degrees of elevation.
WAVE POINT AT CENTER OF COIL,
'A wave coil of the dimensions outlined
will reccive signals ranging upward of
1,200 meters’ wave-length, In striking con-
trast to the old style tuning coil, the short-
est wave point is at the center of the coil.
If the tube is in a position exactly at right
angles to incoming waves, the brass ring
may be moved toward either end of the coil
in order to tune in. Differently expresst,
there are two points along the coil, located
at equal distances from its center toward
either end, where 60o-meter waves wil] be
audible; similarly, a short distance farther
along, 750 meter waves can
be read. When the tube
was located in the Wash-
ington laboratory, General
Squier could hear distinct-
ly signals from the Naval
radio station in Cuba. In
an antenna of this sort all
the electrical constants, in-
ductance, capacity, resist-
ance, and the e.m.f. induced
in it by the incoming sig-
nal are of a distributed
character, thus contributing
to an ideal wave conductor.
Incoming signals may be
recorded by fastening a
single wire to the binding
post of the brass ring,
forming contact with the
other end of that wire with
the input grid terminal of
an audio detector, or, pref-
erably, a five- or six-stage
ampliéer, the filament con-
nections to which may be

wWwWwW americanradiohistorv.com

in the Bignal Oorps Research Laboratory. ‘
Planes, Giving a Double Directional Effect. £ Note the Screened

discarded, The customary head fones are at-
tached for service. The extreme sensitive-
ness ol the resonance wave coil to dis-
turbing influences suggests its insulation
insofar as practical from metallic objects.
The hody of the observer may unduly ex-
cite the outfit, thereby rendering it advisable
for the operator to be located at a suitable
distance, negotiating the brass ring by tap-
ping it with a wooden stick instead of using
bare hands. The lcad from the coil to the
amplifier box is built up of a twisted pair
of wires, with the upper end of one strand
unhampered. Experiments indicate that the
addition of a mere one foot of wire to the
coil influences it. Consequently, a second
wire is twisted around, the main lead to
counteract this influence, in much the same
fashion that the telefone wires are trans-
posed at frequent intervals along a highway
to neutralize their mutual inductances.
(Continued on page 822)

This Photograph Shows & Resonance Ooil of Medium B8ize Used

It revolves in Two

Loop Aerial in the Background.

el



www.americanradiohistory.com

Radic News for May, 1921

767

Awards of $100 Portable Radio Prize Contest

SECOND HONORABLE MENTION

24 Radrial slofs for /eads

Chuck irr winder
or breasr arit/

' {7;' For Fri.Cor/
& For Sec. Cor/
No. 32 DS.C. Wound [rregu/ary orn Form.

Tap e [Fsect Tao V-
Zero contact (1) (Brank |~ Mane) /3-14 2.5 4
I8U4crive Taple} /7 4 14-15 2.5 4

z-3 17 4 15-16 2.5 4
3-4 15 <4 16-/7 3 4
4-5 1.5 4 17-/8 3 4
5-6 1.5 4 18-/9 3 4
6-7 2 4 /9-70 3 4
7-8 2 4 20-2/ 3 4
&-9 b4 4 2r-22 3 8
' 9-10 2 4. 22-23 5 8
p0-/ A 23-2¢ 0 8
w12 25 <

12-/3 25 4

Toral Feer | 62 100

1.3

A HIGH EFFICIENCY SUPER-
PORTABLE RECEIVER.
By Kenneth Richardson.
ELL, here we are. Not merely a
pocket radio receiving outfit, but
a vest pocket affair, built by the
writer in 1918, The accomplish-
ments of this little outfit almost
come up to the wildest distortions of the
moving pictures and_the newspapers con-
cerning dangerous German spies running
around the country with wireless stations
in their pockets.

Verily, this is the “Black Box,” for with
it we are enabled to receive the ordinary
telefone speech, when hooked to a telefonc
line; ground buzzer and speech currents
when hooked to two spaced grounds; and
the usual radio telegraph and telefone sig-
nals on any wave from 100 meters to 2,800
meters, either fine loose-coupling or coarse
stand-by tuning, using any ordinary ele-

vated aerial, ground antenna, or loop an-
tenna—and all of this without a single
change of wire connections in any part of
the instrument. This is accomplisht by
a trick in the hook-up and method of ad-
justments.

Note that a well protected,
substantial galena detector is

small, yet
used—no

AT

On the right
is the front
view of the
portable re-
ceiver open,
showing all
the elements
of this unique
light set,
while on the
left is a table
giving the
data for the
construction
of the in-
ductances.

@» &im-n

o""

cumbersome hatteries needed.

At the writer's former residence in Erie,
Pa., using four turns of bell wire stapled
to the under side of the attic shingle roof,
the ships on Lake Erie could be plamly
read, as well as Cleveland, Buffalo, Sarnia,
Ont., Toronto, Ont,, and amateurs, also as
far away as Arlington, Va, day or night.

Using the metal roof of my house in
Fort Lauderdale, Florida, Arlington can
just be read on 2,500 meters at noon in the
summer time (when static free), a dis-
tance of 1,000 miles. Key West, Miami,
Jupiter, Tampa, and ships reporting up to
200 miles off the coast have been copied in
daylight, using the metal roof.

Equally ¢ood results may be obtained by
using a single bare hard phosphor-bronze
wire 200 feet long fastened to a tree, pole
or huilding about 25 feet above ground and
slanting down to the instruments. This
wire is contained on a small wire spool
equipt with a detachable hand crank for
quickly winding up the antenna after use.
For a ground connection I have used a
large spike driven in the base of a trunk
of a tree, also a lLrass rod two feet long
pushed in moist earth, with fair success,
altho a good water pipe is best.

The overall size of the outfit is 4” long,
by 24" wide, by 74" thick, and when the
secondary tuner is also used this measures

4" long, by 214" wide, by %; thick.

These ranges would indicate that the out-
fit compares favorably with the best stand-

A T

On the left,
the photo-
graph shows
the side of
the receiver.
As may be
seen the pri-
mary and sec-
ondary are
only one inch
thick, the
biggest part
of the set
being the
telefone

on the right
is the hook-up.
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ard size outfit and that little or no effi-
ciency has Dbeen sacrificed in making the
parts small.

THE CIRCUIT AND ADJUSTMENTS.

Refer to the diagram, Figure I.

When switch “SP” is closed by tighten-
ing the thumb screw which closes spring
down onto contact, this places the head
fones directly between the aerial post and
grotnd post with only the detector inter-
vening, Now turn the primary switch to
its zero (blank) contact, likewise turn the
secondary switch, or detach the secondary
flexible cords altogether from the outfit,

In this condition the outfit may be con-
nected to any ordinary line wire telefone
or army field or practice buzzer line wire
and ground, or between two spaced grounds
as in ground telegraphy and telefony. The
signals are as plainly heard as on any tele-
{fone or army listening post set (unless am-
plifed). Currents of audible frequency
only are concerned here and the detector
plays no part except merely to pass the
current. The small fixt condenser perma-
nently across fone posts only affects the
working of the outfit when currents of
radio frequency are concerned, as when
tuning the primary switch.

Now turn the primary tune switch off
the zero contact and begin cutting in in-
ductance. The condenser, detector and
fones are now placed directly across the
primary tuner, the ordinary simple tuner
hook-up. Connect an aerial, and ground
and radio signals may be plainly heard on
waves up to approximately 2,500 meters on
a medium aerial. This forms an efficient
“stand-by” circuit.

1f we desire selective loose-coupled tun-
ing, open switch “SP,” and plug in the
secondary. Adjust the primary and sec-

(Continued on page 832)

Arrrenna. or
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b
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Frg. 1 2Y Grouna post
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Government and Amateurs Join

By S. R. WINTERS

PO e

This photo-
graph show-
ing a receiv-
ing radio set
installed on a
‘farm, gives
an idea of
how simple
it is. It does
not take up
much room,
being in-
stalled in a
book case, and
yet is suf-
ficient to re-
ceive the
daily market
and weather
reports sent
by radiofone.

market reporting service

RELIMINARY experiments of three
months’ duration in maintaining a
by wircless transmission

markets will be dispatched. At's p. m, a
daily “Radio-Marketgram” will be sent, cov-

States constitute a potential agency
for effective transmission of market
reports by radio, 2,000 of them be-
ing located in the area circumscribed
by this extended service. These op-
erators are invited to assume the spe-
cial responsibility of telefoning the in-
formation on receipt to producers, news-
papers, local telefone exchanges, and
display the service on railway, post office,
and other bulletin boards.
.Radio.receiving apparatus adequate to
this specific purpose involves an expenditure
ranging from $s0 to 150, the operation of
which requires no technical training. The
anticipated popularity of the service will
stimulate the constantly expanding installa-
tion and use of radio equipment.
Markpting specialists of the Department
of Agriculture are prone to place responsi-
bl.hty. for the existing dissatisfaction in the
distribution of farm products to the absence
of a speedy vehicle for broadcasting infor-
mation relative to prices and conditions at
national agricultural marketing centers.
Wireless is a hurry-up agent, and is capable
of correcting any tardiness heretofore pre-
vailing in acquainting producers of the
fluctuations in trading immediately upon the
close of the markets. Other than the li-
censed amateur operators, already referred
to, State agricultural colleges, county agents,
and boys’ and girls’ radio clubs in the pro-
cess of formation in agricultural districts,
are agencies whose support will insure ef-
ctive distribution of market

fe
3OO - reports by radio.

to farmers within a ra-
dius of 200 miles of Washing-
ton, D. C., justify expansion

of this innovation. Effective
April 15, the Bureau of Mar-
kets, United States Department
of Agriculture, will sponsor
an extended svstem of dis-
scminating news of marketing
conditions by radio in 1o cast-
ern and 12 central States.
Wircless stations at Omaha,
Nebraska: St. Louis, Missouri:
Jellefonte, Pennsylvania, and
Washington, D. C., already in

ERE at last is good news for the amateur—and real news.

The amateur can now prove that he really.has a mission in

life. He can now perform the double mission of helping the
Government as well as the community at large.
daily market report to farmers, newspapers, local telefone ex-
changes, etc., the amateur will render a distinct service, and he
will now have the best of reasons to carry on his work. Radio
will no longer be considered a sport or a plaything—it is now the
serious art which we always maintained it would be some day.
The day of usefulness for the amateur has dawned. We hope he
will at once grasp the wonderful opportunity and make the most
of it.—Editor.

By giving the

WEATHER REPORTS SENT TO
FARMERS BY RADIOFONE,
Another thing that will
prove of great interest to the
farmers in the States of Mis-
souri and Illinois, is the send-
ing of official weather reports
by Radiofone, twice every
day. The Department of Sci-
ence of the St. Louis Univer-
sity sends out these reports,
and has requested the Cham-
ber of Commerce of sur-
rounding cities, as well as the

operation hy the United States
Post Office Department in con-
junction with the transportation of mail
by airplane, will assume the additional
hurden of broadcasting agricultural market
reports to farmers.

Each mentioned station has a radius
covering approximately 300 miles, and agri-
cultural interests in 22 States will be en-
abled to rcceive directly or thru centrally-
located wircless stations information relat-
ing to fluctuations in prices and demands
for farm commodities at important trade
centers. The news will be imparted daily,
and in some instances the market service
will be rendered immediately after the close
of trading operations. W. A. Wheeler, spe-
cialist in charge of marketing information
of the Bureau of Markets, expressed an
opinion to the writer that this is pqrhaps the
first application of radio communication in
rendering a specific and broad service to the
masses and farming interests in particular.

The tentative schedule adopted is as fol-
lows: From Omaha a complete report of
the Omaha live-stock market will be sent at
11:15 a. m. each day, and at 11:45 a. m. a
complete report on the Kansas City live-
stock market. At 2:15 p. m. a grain .and
potato report, giving prices and conditions
at the Chicago, Minneapolis, Kansas City,
and Winnipeg grain markets; and similar
information at the Chicago and other potato

[ e A

ering national market conditions on live
stock, fruits and vegetables, grain, hay and
feed.

The reports to be sent from St. Louis
are a national stock-yards live-stock market
report at I1 a. m.; a Chicago live-stock mar-
ket report at 11:30 a. m.; a grain and potato
report at 2 p. m.; and the “Radio-Market-
gram” at 7 p. m. The Washington station
of the Post Office Department will dispatch
the 5 p. m. “Radio-

Marketgram,” hereto-

fore sent out by the

Bureau of Standards, a

report giving a general

daily summary of east- ]

ern market prices on 70

live stock and meats. -
grain, hay, feed, fruits
and vegetables. The
same report will be re-
leased from the Belle-
fonte station at 7 p. m.
Any changes that are
found necessary in the
above schedule will be
announced by radio in
advance of such change.

The 6,000 licensed
amateur wireless op-
erators in the United

Market Reports.

\’3 YN ]
This Map Shows the Actual Range of the Four Stations Bending

From Omaha, S8t, Louis, Bellefonte and Washing- '
ton, This Range Will Be Increased and Other Stations Imstalled in

Farmers’ Organizations within
a distance of 150 miles from
St. Louis to take advantage of this
service.

The importance of this service will be
fully realized by every farmer, once he has
heax:d it, and it is the duty of all amateurs
to interest the people by having them
listen in their sets to these reports, which
are sent by Radiofone. Thus, even those
inexperienced in Radio, will understand
and appreciate this service.

110
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the Western States Soon.
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A New Type of Variometer

HE amatcur who is without a vario-

meter set in these days of consistent

DX reception is behind the times

and knows it, but only a favored few

can afford these expensive necessi-
ties. Still fewer arc those who have the
tools skill and time to construct the ball
type variometer. Most of us have tried
following directions of one of the numerous
“How to build” articles but we’ll say it is
decidedly harder than it looks.

Well, the ball type is not the only onc I
am glad to say. I've made my complete sct
and probably a glance at the accompanying
photographs will start you making yours
without the assistance of the further details
in this article. Every cxperimenter has his
own ideas on the construction details of a
sct, and will pay little attention to my meth-
ods, but no doubt a few of my ideas will be
found useful and some fellows would rather
follow data given than take the time for ex-
perimenting.

This type of variometer has several ad-
vantages over the ball type, for instance,
easc of construction, compactness, greater
range because the clearance between the
two coils can be made very small without
very fine workmanship, and the external
field is small causing less detuning because
of the capacity of the hand.

FIRST VARIOMETER ENTIRELY HOME-
MADE.

Fig. 1 shows the first variometer of this
type which I constructed and illustrates the
action morc clearly perhaps than the photos
of the open drums. This one cost nothing
as all the parts arc cither houschold dis-
cards or salvage from the “junk box”. The
Morton salt box will be recognized. A
scction of this tube 4” long is blocked at
each end with discs cut from a cigar box
with a coping saw. This drum supports
the inner coil. The outer coil is supported
by two pieces of scrap bakelite which are
held in place by four sections of 10-cent
store curtain rod threaded to 8/32. The
shaft is composed of two pieces of the same
rod insulated in the middle by a section of
fiher rod into hich they are threaded.
There is a total of 70 turns of No. 28 mag-
net wire on this variometer. It has a range
from 140 to 350 meters when used as a grid
variometer.

The set shown in Fig. 2 was designed as
a portable one, but few amateurs will carc
to make the variometers so small or to
crowd them so close together altho these
have a greater range than the average on
the market today and no ill effects have
been found due to their proximity to each
other,

TOTAL COST OF SET ONLY $5.60.

The total cost of this set was $5.60, not
including the Litzendraht wire used, which,
of course, is expensive and scarce. No. 24

By E. B. LANDON

=

magnet wire can be substituted
without anv noticeable difference
in signal strength, nor in select.v-
ity. This sum will be greater or
smaller  depending  upon  the
amount of suitable material which
the experimenter has on hand.

Cutting fiber ... ......... fo.50
Fiber ... ... ... ... ... 1.00
18" brass rod.............. .50
4" brass rod............. .20
Brass screws rd. & flt. hd,,

6/32 ... .25
Panel bakelite 314" x 12”.. .o
Switch, knob and arm..... .60
Switch points ............. .25
Jinding posts ............. 1.50

Inside View of a Regenerative Set Using a Coupler and Two

$5.65 Variometers of the New Type Described in This Article.

You will probably prefer dials
to keobs and pointers as used here. These
I had in stock. The discs used were cut
by a pattern maker apprentice and only

This View Shows Every Detail of a Variometer
Built With Material Always Available in Any
Lab. This is a Very Efficient and Cheap Instru-
ment That All Amateurs May Build Themselves.

the hourly ratc of the apprentice was
charged. These discs can be cut almost
as well with a coping saw.

GRID VARIOMETER.

The grid variometer will be described
first. The inner coil which is the rotor is
wound upon a drum composed of two fiber
discs 3/16” thick and 3” in diameter sup-
ported by four hrass rods 3/16” in diameter.
The ends of these rods are drilled and tapt
for 6/32 screws. Ilat head screws are nsed
and countersunk flush so that they do not
scrape on the outer drum,

The shaft which is of 14" brass rod can
be fitted tightly into the centers of the two
discs, thereby eliminating the necessity of
special insulation as is necessary on some

tvpes. The edges of these discs
are slotted for the winding so as

to make them flush with the
curved surface of the disc
Twentv-six turns of No. 40—30s.
Litz wire are wound on each side
of the shaft. If no Litz is avail-
able No. 24 magnet wire can be
substituted. Fiber washers on
shaft allow clearance between
inner windings and outer discs
There should be no end play. The
cuter coil is wound on a drum
composed of two fiber discs v%”
thick, 34" in diameter, supporied
by a 1%” rod threaded in each
end for 6/32 screws. Round

This Small Bet Was Bullt by the Writer and Fitted With nead screws are used in the outer
Home-Made Variometers, 8o That the Total Cost Did Not drum. The discs of this drum
’

Exceed $6.

4

are slotted as shown in the photo-

wwWw americanradiohistorv com

graphs so that the clearance between the in-
ner and outer winding is 4”. Even a
smaller clearance can be safely used. The
outer drum is wound with 25 turns of wire
on cach side of the shaft. One lead from
this winding is then soldered to one end of
the shaft. Then the other end of the shaf:
and the other lead from the outer coil form
the leads from this variometer. No attempt
was made to make metal bearings, using in-
stcad an over size 14” hole in the outer
discs in which the shaft turns freely. I
used 12 strands of No. 36 copper wire
twisted together for flexible leads from the
bearings. This eliminates the noise which
causcs so much trouble on many variome-
ters. A spiral of thin brass sheeting would
be better than the flexible wire. There is a
total of 102 turns of wire on this variome-
ter. It has a range from 145 to 415 mecters
used in the grid circunt not including the
wave-length of the secondary coil.

CONSTRUCTION OF PLATE VARIOMETER.

The plate variometer is built in the same
way cxcept that the inner drum is wound
with 62 turns and the onter with 60, making
a total of 122 rurns for this variomecter
which has a range from 150 to 600.

The variocoupler is built very much the
same as the variometer. The secondary is
wound on the inner drum with 24 turns of
wire. This scems small but the coupling can
be made very close giving the same trans-
fer of energy as on a variocoupler with
more turns and Jooser coupling. When
fewer turns are used in the secondary, more
turns can be added to the grid variometer
which allows the grid circuit to respond
over a gereater range of wave-lengths. The
primary is composcd of 50 turns tapt at
tnrns  4-8-13-19-26-34-42 and 5o. On the
lower wave-lengths closer adjustments are
necessary so therc arc fewer turns between
the lower tape. The fundamental of the
average amateur antenna usually very
nearly approaches 200 meters so that when
listening to 200 meter stations verv few
turns must be used in the primarv. Few
turns produce a small field so the discs of
the primary drum are slotted to bring the
first 15 turns into close inductive relation to
the secondary. )

I found that the 1/16” fiber was rather
Aexible and due to this the windings were
not very smooth and tight, also that the
loose wires sometimes sag and scrape on
the inner winding. I remedied this by shel-
lacking a thin strip of cardboard across each

.of the outer windings midway between the

discs. This makes them very rigid. The
inner windings did not need any attention.
The windings were not shellacked except
at the corners so that the distributed capac-
ity is at a minimum, Possibly this is gojng
to extremes and the moisture whjch the
(Continued on bage 823)
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An [nhexpensive C. W. Transmifter

By ARTHUR H. LYNCH

trols has been well planned
and adjustment is a very sim-
ple matter.

All of the parts used in the
assembly may be secured from
any radio supply house, from
stock, or may be made at
home. This is a very impor-
tant consideration because it
climinates the necessity of se-
curing any specially construct-
ed units, an item which usually
causes quite a severe set-back
in the average purse.

In considering the design of
the apparatus it is well to ob-
serve the diagram, so refer-
ences of that character will be
made. It will be seen that
there is a phantom antenna
circuit, comprising the adjust-
able capacity (C), the adjust-
able resistance (R) and the ad-
justable inductance (I). The
capacity is adjusted in steps of
.0o1 mfd, by the switch (S),
which also serves the purpose
of transferring the energy
from the tubes to either the
phantom or regular antenna

This Photograph Shows a Complete C.W. Set Built ina Car-
rying Case, Compactness and Ruggedness Are the Keynote of

This Unigue Set,

11E {act that the spark coil and

other inefticient radio transmitters

will soon be obsolete has never been

more strongly realized than at the

recent radio convention and exhibi-

gion,1 leld at the Hotel Pennsylvania, New
ork.

There is little use in reiterating the well-
known gospel of the C. \V. transmitter and
its electrical advantages. Ilowever, there
are a few facts regarding certain construc-
tion features which will be of interest both
from an clectrical and economic viewpoint.
Many amateur workers will find deep in-
terest in the fact that it is now possible
for them to have a complete, up-to-the-
minute transmitter for a price which is as
low, if not lower, than they could have
secured the less efficient sets of yesteryear.

An eastern radio corporation has entered
the amateur field, with several new devices,
which will undoubtedly bring it great re-
turns. This will be aided very consider-
ably by the fact that it is not merely sell-
ing apparatus, but is desirous of having
every purchaser of such devices secure the
greatest benefit therefrom. Needless to
say, this far-sighted sort of business is
not carried on for the sole purpose of
taking the amateur by the hand and lead-
ing him to green pastures. It is merely
common sense, whereby the consumer will
be satisfied with the service he secures
from the devices he purchases and the
manufacturer will derive a profit, which 1s
generally agreeable to all concerned.

But, as we are more interested, for the
moment, in the set to be described, than
in the business of the radio corporation,
we will continue, remembering, however,
that the set is a development of the cor-
poration, for use in demonstrating the
outstanding features of its new tubes.

There are several very interesting fea-
tures which mark this transmitter as being
different, so let us consider them: From
the illustration, it will be seen that the
complete set takes up but very little room,
in fact the outside dimensions of the car-
rying case are 12” x 6” x 10°. The ar-
rangement of the switches and other con-

circuit. The resistance values
are four, eight and ten ohms,
respectively, adjusted by the
switch (S'). 1t will be ob-
served that the same induc-
tance is used both in the phantom and the
regular antenna circuit, depending upon
the position of the switch (S).

The ammeter (A), shown in series with
the ground lead is a Weston, thermo-
couple, 0-2 amperes. The adjustable con-
densers, shown in the feed back circuit are
of the capacities indicated, which, when
the switch (S2) is rotated from right to
left, result in a capacity of .001, .0008, .0006
and .00034 mfds., respectively. The grid
leak (R') is a standard Ward, Leonard
and is in series with the key (K). The
rheostats which control the filament light-
ing circuits are made of a special resist-
ance wire and are attached to an asbestos
base. They are made by a Scranton Radio
Co. The voltage for both filament and
plate circuits is supplied by a transformer
having one primary and two secondaries.
The primary is directly connected to any
110 volt source (A. C.) and one secondary
delivers 7.5 volts for the filament circuit,
while the other secondary steps the voltage
up for use with the plate circuit.

Two binding posts are provided in the
filament circuit, to which it is possible to
connect an A. C. voltmeter for observing

UL ST

Complete
hook-up of the
set enclosed
in the suit-
case shown in
Fig. 1, In
this eircuit
the two power
tubes are Eup-
plied with
A.C, thru =
transformer.
A dummy an-
tenna is part
of the set and
may be used
for tuning or
experimental
work,

the filament voltage. This voltmeter should
be provided with a scale of from o-10, and
it has been found that keeping the voltage
adjusted in this circuit, rather than ad-
justing the brilliancy of the filaments by
means of an ammeter in series with the
supply, increases the life of the tubes in
;he ratio of three to one. Such a saving
in tubes would soon pay for the voltmeter
and is not to be overlooked.

This set was designed for use with two
U. V. 202, five watt tubes, but the cir-
cuits are so well proportioned that an
overload of 100 per cent. is possible with-
out noticeable heating and it has repeated-
ly been used to deliver 20 watts to the an-
tenna for demonstration purposes.

It should be borne in mind that the set
is of the self-rectification type and has
been designed for telegraphy alone, tho
it may be used for telefony by employing
Kenotron rectifiers and the other essen-
tials, such as the microfone transmitter,
magnetic mecdulator, and “smoothing out”
chokes and capacities.

Several sets of this character are being
built for other companies and they are to
be used by sales representatives of the or-
ganizations for demonstrating tubes, They
are so small that it is possible to carry
them around without difficulty and nothing
is necessary for operation other than the
A. C. supply. Summer camps and other
summer activities will find many similar
sets in operation.

Some very favorable reports, concerning
the operation of the Radiotron power tubes
have been circulated. One of thé most
noteworthy being that of 1 DH, Mr. Whit-
tier of Boston, who has carried on day-
light communication with 1 DAC, of York
Harbor, Maine. The distance between
these two points is 65 miles. Two U. V.
202 Radiotrons were employed, but the
most remarkable part of the feat is that
the antenna, which was 27’ long, four
wire and flat top, was but one foot above
the roof.

Others, who have used the tubes, tell of
using as high as 750 volts on the plates
and drawing 20 watts per tube, which is a
400 per cent. overload. This is not con-
ducive to long tube operating life, but it
shows that there is a very broad field open
for increasing power for special purposes.

All the condensers used in the set are
made by the Dubilier Company and are of
the regular copper and ruby mica type.
Where the capacity used in the feed back
circuit does not necessitate the use of
more than .coos mifd., it is possible to
substitute a variable condenser for the

(Continued on page 843)
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New Device to Obtainh A. C. From a D. C.

HIERE enthusiastic radio men en-

counter direct current power sup-

ply, there is generally recourse to

interrupted current apparatus of

moderate power and doubtful ef-
ficiency. This subject brings reminiscences
of vibrating contacts, mercurial and elec-
trolytic interrupters, for the writer once
labored to handle sufficient power where
direct current was the only supply in his
city. Such circumstances create an earnest
desire for a real power transformer with a
musical discharger, and also causes one to
fully appreciate alternating current when
finally 1t is available. \With these memories
as incentives the apparatus described was
designed and is offered as a solution of this
problem.

The ideal method of handling direct cur-
rent for transformers would involve a
rather expensive motor-generator or con-
verter. The following instrument described
will convert direct current of 110 volts into
alternating current of 6o cycles, and is yet
economically and readily assembled.

This method of converting direct into
alternating currents possessing accurate sinc
characteristics may be more clearly under-
stood by the diagram in Fig. 1, in which a
resistance of 200 olims is connected across
100 volts direct current. The contacts A
and B may be mover over the risistor. 1
contacts A and B were in the center of the
coil, the potential across them would be
zero; but on moving them away to opposite
extremities of the coil, the voltage across A
and B rises to 100 with the change. Thus,
on moving the contacts to the ends of the
resistor and again to the center, there will
have been one pulsation of direct current
that rose to 100 volts and again decreased at
the same rate. If A and B reversed posi-
tions on passing thru the resistance cen-
ter, and continued on to the coil ends, the
polarity would have reversed on crossing
the center, but the potential increment is the
same as before. In this manner two oppo-
sitely polarized pulsations corresponding to
one cycle of alternating current have been
produced. If points A and B were revolv-
ing brushes connected thru slip rings and
revolving in a complete circle, the same
effect as before could be produced. It is
now clear that sixty revolutions per sec¢-
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COomplete Diagram of Connection Showing How
the COontaots Are Oonnected Two by Two to
the Resistance, Aoting as & Potentiometer.

Source

By D. R. CLEMONS

LRI s

This simple
and clever
converter
produces A.C.
when supplied
with D.C., It
will be found
useful in sev-
eral cases
where a
source of A.C.
is not avail-
able.

i

|

i

i

! .ilza.-j"éiff ﬁf’ﬁ

i

[t RG]

ond would be required to produce a desir-
able frequency. This speed is far too great
for accurate commutation. Moreover, the
contacts rubbing over the bare wire of the
resistor would not he a correct principle
mechanically. If consecutive resistance val-
ues were led to a well designed commutator,
this latter objection is removed. Then by
cross wiring the segmented commutator and

Frg. 2

This Diagram Shows the Principle of the Con-

verter. A and B are the Brushes Moving

Along the Resistance Made Alternately Positive

or Negative as They Reach One or the Other
End of the Resistance.

moving the contacts in quadrature so that
two cycles are produced for each revolution,
the speed required becomes 1,800 a minute,
—which is practical. This principle is here
used; the diagram for wiring is shown in
Fig. 3.

A segment for each resistance turn would
be ideal, but for powers in the order of
1,000 watts, larger values graduated into
five calculated steps are brot to ten seg-
ments for each half cycle. Between each
current reversal there is a complete interval
during which no potential is delivered. Seg-
ments for this are not in the electric circuit,
but provide carry-overs as shown in Fig. 3.

Each resistor is 100 turns of bare resist-
ance wire wound upon rectangular slate
forms. Each coil is of 50 ohms tapt at 6,
12, 24 and 50 ohms. These values are car-
ried to the consecutive commutator seg-
ments thru heavy rigid copper wire.

CONSTRUCTION OF COMMUTATOR.

The commutator is of 40 segments mount-
ed radially upon a Formica panel that also
supports hrushes for collecting the alternat-
ing current from the rotary member. Two
revolving brushes and collector rings are
carried upon a Formica disc driven by an
electric motor. Each brush is 4-ply phos-
phor bronze strip attached to solid brass
bases upon the rotor. Each brush is dis-
placed go degrees and connected thru nar-
row bronze strips to distributor rings mounit-
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ed at the disc center. A counterbalance
nounted opposite the brushes prevents any
vibration. .

A motor can not conveniently be mounted
with its shaft exactly perpendicular to the
commutator plane. However, it is very im-
portant that the disc should he exactly paral-
lel with the commutator; and in this in-
strument such adjustment is made by utiliz-
ing the four threaded supports that protrude
thru the panel corners. These supports are
secured into wooden braces. Adjustment is
made by hexagonal nuts at the panel corners.

A Iéls horse power series wound motor
furnishes ample power for the converter.
The maximum speed is 2,400, at which the
converter delivers 8o cycles. The speed may
he reduced to 1,800 for 60 cycles if desired.
In operation, direct current is connected to
the resistance at the commutator as shown
in the diagram. Alternating current is taken
from the brushes and revolving member.
Binding posts for the input and output are
provided on either side of the machine as
shown,

The commutator is machined of hard
brass 6” in diamter and 14” in thickness. It
was constructed as follows: A ring 6” in
diameter and 1” wide was sawed from a
hard brass sheet 14” thick. An accurate
pattern of the commutator was instrument
drawn as shown in Fig. 4. This pattern
was then cut out and pasted upon the brass
ring. Then all holes to be drilled, and
separation lines are indicated with a prick
punch. All segment holes are drilled 3/32"
and tapt 4-36. A duplicate pattern is then
placed upon a Formica sheet 6" x 6” x 14",
and corresponding holes indicated and
drilled 34” for all segment holes. Each
segment is sawed from the ring along the
dividing lines marked by the pattern. Each
segment is firmly attached to the panel by
receiving one countersunk 4-36 flat head
and one 34” 4-36 machine screw. This
longer screw is provided a hexagonal nut,
allowing an extra length for connections on
the panel back. Each segment is similarly
mounted. The commutator is the greatest
difficulty; but it is easily assembled if ac-
curate patterns are first made and used.
such a pattern is shown in Fig. 4. How-
ever, when making the stampings upon the
panel, all points %or the supporting rods,
and holes for the A. C. brush bases should
be struck with the segment marking opera-
tion. The sketch shows a portion of the
ring sawed into segments, dotted lines show
the position of the hack saw blade.

(Continued on page 826)
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The Desigh and Construction of an Effici-
ent Detector Amplifier

111: following arvicle deals with the

construction of a very cfhcient am-

pliter of the high, or radio fre-

quency type, which has been con-

structed by the writer and used with
great success in his own station.

One of the great advan-
tages of this set is that,
bv amplifying the original
energy before applying it
to the detecting valve G
much greater cfficiency is
obtained for weak signals.

Taking the design 1n

By CYRIL T. ATKINSON

I BRI b st STerI B THO

This amplifier
is a real ama-
teur’s instru-
ment. Easy

to build and

{ inexpensive,
it will appeal
to many who
cannot afford
the ready-

| made ones.
Being of the
radio fre-

) quency type
it will be use-
ful for re-
ception on a

| loop. Used in
conjunction
with an audio
frequency am-

| plifier, it will

{ grind out

{ European sta-

tions by the

yard.
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pose. >
marked with the position of all holes and

The iront panel should Le carefully

caref{ully drilled. The sheli (A) should
also he prepared for the valve holders and
transformers at the same time. As the
case 1s designed of ample size, there is no

ductors will render the set unstable, and
cause 1t to oscillate when it is not inténded
to do so. The rheostats are mounted on
porcelain bases and should have a resist
ance of about 3% maximum. The writer
made shght alierations to those used by him
in order that they might be mounted n-
side the case, the adjusting knobs ouly be-
ing outside. They may, however, be
mcunted outside on the front, exactlv as
purchased. The valve sockets had also
hetter he purchased from one of the well-
known supply houses,

Two condensers now claim our atten-
tion These are used, one in series with
the grid ot valve No. 3 and the other
across the telefones and HT battery, the
only difference being that the telefone con-
denser 1s of a larger capacity, and there-
fore, has more plates. The leak, which 1s
connected across the grid condenser, can
easily be made by filling a groove in a piece
of ebonite with penci] graphite, suitable
connections being made at the ends. Con-
denser sizes are clearly given in Fig, 3.
And now for the two coupling transform-
ers which transfer the energy from the
plate of one valve to the subsequent grid;
these are wound with a ratio of 1 to I
and, therciore, have a primary and sec-
ondary of equal turns. The bobbin con-
sists of a piece of ebonite rod 314" long.
the ends of which should first be reduced
10 14" diameter for a length of 34”. The
unreduced part should now have eight slots
15" deep by f” wide turned in it, each
slot being separated from the next by a
distance of ¥4”. The total length of the
unreduced part should obviously he 234"
These slots should each
be wound with 500 turns

.
Keaction coi
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detail, it will be seen that
thie tirst two valves are
used purely as amplifiers

¥
J'§ ¥ i
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of 40’s wire, and alternate
slots connected in series.
Great care should be taken
that the coils all act in
the same direction so that
each winding is electrical-
lv continuous. Brackets
should be next cut from
cbonite as shown in Fig.

.

ol the radio frequency
oscillations, the third
valve then rectifying
on the cumulative leaky grid condenser
principle. This was found to be the most
¢fficient combination,, as the original oscil-
lations received on the average amateur
aerial, from all but the most powerful sta-
tions, are far too weak to effectively op
crate any rectifying device without some
strengthening. “R” type valves, supplied
lw the (English) Edison Swan Electric
Co., were used, the writer being familiar
with their characteristic curves, and the
parts were designed for use with these par-
ticular tubes. There seems no reason why
American tubes should not function quite
well, however. We will now take the ac-
tua] construction in detail, beginning with
the case. This can be constructed of any
well-seasoned hardwood, such as mahog-
any or teak. The actual finish depends
upon the skill and fancy of the constructor.
The various sizes are given in diagram I
which clearly shows the method of con-
struction, It will be seen that by removing
the eight screws holding the {ront, the en-
tire ins de can he removed “en-block,” thus
greatly facilitating wiring up, etc.
Normally, for the removal of the valves,
the top portion of the back only is opened,
it being hinged at a and b for this pur-

Complte Hook-up of the Radio Frequency Amplifier.

reascn why the position of some of the
holes should not be slightly altered, if the
rheostats should happen to be of different
sizes, but great reserve should be exer-
cised with the other parts, as a very slight
variation in the position of certain con-

6, and fitted to the re-
duced ends of the bobbin.
There now only remains a
few small items to consider. They consist of
an cbonite plate carrying four terminals for
the attachment of the filament and plate
batteries, another for the two terminals
for the telefones, and four ebonite bushes
(Continued on page 824)
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Marconi Patent Expires

ARCONI'S “four - circuit - tuning”
Mpatent, U. S. No. 763,772, expires

June 28 1921, and is not renewable.
This invention then becomes public prop-
erty for anyone to make, use or sell.

This dedication of the invention to the
public is a provision of the patent statutes
in return for the seventeen-year monopoly
granted the inventor or his assigns.

The scope of Marconi’s “four-circuit-
tuning” patent may be somewhat ascer-
tained by examination of its drawings,
Figs. 1 and 2, and its twenty claims. A
few of the claims are reprinted herewith.

After considerable litigation this patent
was sustained by the higher courts and
for many years gave Marconi a monopoly
on the radio business. It was due to this
patent that Marconi or his assigns, for a
number of years, demanded 10 per cent.
rovalty on all amateur radio apparatus en-
tering into the circuit arrangements shown
and claimed in the patent, whether or not
such apparatus was in itself ancient and
originally designed for other usage.

For instance, for transmitting we may
have used an ordinary telegraph key whose
own patent had expired long before, but
the fact that the key in itself was old did
not prevent infringement of Marconi’s
patent, for in claim 11 we find, “a signal-
ing instrument in circwit with the primary
of the induction coil”; this signaling in-
strument could therefore be a telegraph-
key, a relay, a push-button, or what-not.

Or perhaps we used an ordinary tele-
fone receiver in our receiving circuit,
again we infringed on Marconi, for in
claim 20 is written, “and a receiving in-
strument connected with the wave-respon-
sive device”

Transformers and induction coils were
old apparatus at the time Marconi applied
for his patent, but these in turn were in-
cluded in his claims I and 20, respectively,
“q signaling instrument comprising an in-
duction coil” and “a coil for charging the
condenser.”

From the foregoing we may rightly as-
sume that when old apparatus is used in a
new combination for new and useful pur-
pose such apparatus, or its equivalent. may
be rightfully included in our patent claims
and unauthorized use of such combina-
tions for the purpose outlined in our pat-
ents may constitute infringement and sub-
ject the maker, the seller, and the user
thereof to payment of damages for his in-
fringement and compel him to discontinue
such unlawful acts and, if agreeable to the

By THOMAS APPLEBY
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patentee or his assigns, requirc that a
license be taken and such royalties paid
as may be right and just.

Amateurs and the commercial radio com-
panies together will welcome the expira-
tion of Marconi’s patent, not because they
begrudged the inventor a full return for
his efforts, but so that a new impetus,
which naturally follows the lifting of re-
strictions, will be given to this rapidly ad-
vancing art.

Here are several of the more important
claims in the Marconi patent:

Claim 1. At a station employed in a
wireless-telegraph system, a signaling in-
strument comprising an induction-coil, the
secondary circuit of which includes a con-
denser discharging through a means which
automatically causes oscillations of the de-
sired frenuency; an open circuit electrically
connected with the oscillation-producer
aforesaid and a variable inductance in-
cluded in the open circuit, substantially as
and for the purpose described.

Claim 2. At a station employed in a
wireless-telegraph system, an oscillation-
receiving conductor, a variable inductance
connected with said conductor; a wave-
responsive device electrically connected
with said conductor and in circuit with a
condenser, substantially as and for the
purpose described.

Claim 11. In apparatus for communi-
cating electrical signals. the combination,
with an oscillation-transformer, at a trans-
mitting-station, of an induction-coil; an

electric circuit containing the secondary of
said coil, a condenser and the primary coil
of the oscillation-transformer; a producer
of electric waves of high frequency elec-
trically connected with the secondary of
the induction-coil; a signaling instrument
in circuit with the primary of the induc
tion-coil; the secondary coil of the oscil-
lation-transformer electrically connected, at
one end to capacity and, at the other end,
to an inductance, and an aerial conductor
connected to the inductance, substantially
as and for the purpose described.

Claim 20. In a system of wireless teleg-
raphy, a transmitting-station containing
an oscillation-transformer, the primary of
which is connected to a condenser-circuit
discharging through a spark-gap which
automatically causes electric waves of the
desired frequency, the secondary of said
transformer connected to an open circuit
including a radiating-conductor, and with
a capacity and a coil for charging the con-
denser aforesaid; a receiving-station con-
taining an oscillation-transformer, the pri-
mary of which is connected with an oscil-
lation-receiving conductor and with a ca-
pacity, a wave-responsive device connected
with the secondary of said transformer,
and a receiving instrument connected with
the wave-responsive device, all in combi-
nation with means for bringing the four
transformer-circuits, two at each station,
into electrical resonance with each other,
substantially as described.

Copyrighted, 1921, by the Aithor, -

THE LATEST IN AUTOMATIC TRANSMITTERS

This Automatic Transmitter Involves Some In-
teresting Features, and is Especially Adapted
for Schools and Olubs for Code Practice,

The accompanying illustration shows the
Government type of automatic transmitter,
used by the Bureau of Navigation, of the
Department of Commerce, to test all appli-
cants applying for a Radio license. Up to
the present time this apparatus has been
used exclusively by the Government, but
recently permission has been granted to the
manufacturer to sell this particular instru-
ment to the public for use in Radio schools,
clubs and by amateurs desirous of learning
the code.

The apparatus comprises a strong clock-
work movement running at any desired
speed for a very long time, and is equippt
with 15 dials, a high frequency buzzer and
two switches. The dials have five mov-
able massage changers, allowing the ex-
aminer- to transpose the messages at will.
Thousands of combinations of messages
can be made with one set of dials. In

wwWwW americanradiohistorv com

addition, the dials can lbe removed from
the spindle and shuffled up before replac-
ing. making it still harder to anticipate the
message, in casc the students have already
practiced with these dials.

By means of the switches, the instrument
will send messages or signals thru the buz-
zer direct, or thru one or more fones, as
desired, a feature particularly useful for
Radio schools or clubs, where the students
bring their own fones for code practice.
There is a compartment under the base
to hold a dry battery and an extra set of
dials, also a specially made sound control,
and the complete set is enclosed in a
carrying case allowing easy transportation.

In a word, this automatic transmitter,
embodying new features, is today the most
up-to-date machine of this kind on the
market and was for this reason adopted by
the Government.

(Photo cotirtesy the Omnigraph Co.)
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Some New Circuits for Radio-Telegrarhy
EmplovingiaiDouble-Grid Vacuum Tube
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Fig. 3. When Connected in Such a Circuit the
Tube Performs Three Roles. It Amplifies at

Radio and Audio Frequency and Also Acts as
Detector.

HL present writer about two years

ago devised a number of new re-

ceiving circuits of great practical

utility, and as the patent for these

(No. 153,681) has now been pub-
lisht, it is possible to give a description of
some of them.

A special vacuum tube is used, which
consists of a filament, an anode and two
grids both arranged so as to control the
electron current from filament to anode.
One type of this tube—produced while the
author was in charee of the design and pro-
duction of valves at the works of the Edi-
son Swan Electric Company—is shown in
Fig. 1. The valve was designed on the
lines of the ES 2 and ES 4 tubes, but an
additional grid was placed around the inner
grid. The anode is slightly larger than the
ES 4 anode (9 mm.), and the second grid,
G 2 is sup-
ported by an
addition al

— N\ “pinch” in the
% A\ stem. A flex-
N ible lead is
taken from this
grid to a fish
tail clip thru
the center of
the ebonite
base of the
usual four-pin
1 . cap.
; i, AMPLIFICA:
: : TION
i j| OF LOW-FRE.
1 | QUENCY
; IMPULSES.
One of the
‘ uses to which
J 1 this valve may
be put is shown
in ig. 2. The
: leads from

!

o LT T

Fig. 1.

Full size view
of the new
type of V.T.
two grids.

WM

By JOAN SCOTT-TAGGART

the condenser C, are taken to the grid G,
and to the filament F of the four-electrode
valve. The anode circuit contains an ape-
riodic inductance coil, L., preferably pos-
sessing a fairly high resistance coupled to
a tuned circuit, L, C,, adjusted to the in-
coming wave-length. The incoming oscil-
lations are amplified by the tube, the mag-
nified current being passed on to the cir-
cuit LsC,. A crystal detector D is con-
nccted as shown and the condenser C, ac-
cumulates the rectified pulses. These audio
irequency currents are now passed on to
the grid G. which also controls the main
anode current. The valve now amplifies
the low-frequency impulses which influence
the telefone receivers 7 in the anode cir-
cuit. A blocking condenser C, is connected
across telefones and anode battery H to
by-pass the high-frequency component of
the anode current. In this case, the vac-
uum tube carries out the dual r6le of high-
frequenc: amplifier and low-frequency mag-
nifier. The result is that a highly sensitive
and stable circuit is obtained, which, more-
over, possesses great selectivity, especially
if the coupling between L. and L; is loose.

Another circuit of special utility is shown
in Fig. 3. An aernial circuit, L,C; is coupled
to a closed circuit L.C, connected across
grid and filament of the four-electrode
tube. The amplified oscillations now ap-
pear in the tuned anode circuit L:C, and
are passed on to a grid coil L., which may
he aperiodic. This coil Ls is placed across
the negative side of the filament F and the
grid G.. Telefones T and anode battery H
also form part of the anode circuit. When
receiving spark signals the circuit Ls:C, is
tuned to the incoming waves and the
coupling hetwcen L; and Ls is adjusted to
give the best results. Retroaction is thus
obtained, not in the main grid circuit, but
in the output and secondary input circuits.
Rectification will usually take place on the
grid G, and a leaky grid condenser might
be included in the G, grid circuit. In this
circuit we have a form of retroaction, high-
frequency amplification detection and low-
frequency magnification,

RECEPTION OF CONTINUOUS-WAVE

If the coupling between L, and L, be in-
creased beyond a certain limit, the four-
electrode tubes will commence to generate
oscillations in the circuit L:C, the fre-
quency of these oscillations depending chief-
lv on the value of C, If incoming con-
tinuous waves are received they will be
amplified unchanged in wave-form and will
form beats in the anode oscillatory circuit
L.Cs which is slightly tuned to one side;
these beats are passed on to the coil L.
rectified by the valve action of G. and am-
pliied by the tube, the resultant signals
affecting the telefones T.

Remarkably good results are obtained
with this circuit. It is to be noted that
the beats are not formed in the circuit
L.C. nor do they affect that circuit. The
oscillations are of ordinary form in the
circutt L,C.. It is possible that the electro-
static fields of the two grids combine to
produce the heterodyne effect on the elec-
tron flow to the anode.

A TRAP ACTION.

The fact that the oscillations produced
by the tube only take place in the circuits
L,Cs and L. is of importance. The circuit
is the only existing one employing one
valve which does not radiate continuous
waves from the aerial when receiving in-
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Fig. 2 In This Circuit the Four Electrode

Tubes Acts as a Radio and Audio Frequency Am-

plifier, the Oscillation Being Rectified by a
Crystal Detector.

coming undampt waves. The special vac-
uum tube thus acts as a trap which allows
incoming oscillations to pass thru to be
heterodyned, but does not allow the local
oscillations to pass the other way and set
up oscillations in the aerial. Another fea-
ture which in this case affects the strength
of signals is that the receiver circuit L.Cs
is tuned to the incoming signal and not
detuned as in the case of the ordinary self-
heterodyne circuit. The arrangement pos-
sesses all the advantages of the autodyne,
together with those of the external hetero-
dyne circuit, which latter, however, is very
much less sensitive than the author’s pres-
ent circuit, even in the case of very strong
signals. As an indication of the sensitivity
of the vacuum tube under these conditions,
the station of Annapolis is readable in this
country on an aerial 1oo ft. |, and 30 ft. h,

The last figure (Fig. 4) shows a circuit
which has been found of special use for
the reception of spark signals. Both anode
and secondary grid circuits are preferably
tuned and the coil L, should be connected
the right way round. The coupling, if
loose, results in a very high selectivity,

Y

)
<
. ‘e

Fig. 4. This Hook-up is. Buitable for ﬁeoeption
of C.W. as a Reaction is Obtained Between the
Grid and the Plate Circuits.

“:H\
N
P e

which is much greater than that obtained
with any ordinary valve circuit.

Altho some of the circuits employing the
double-grid vacuum tube are described
here, vet there are other applications and
developments which it is proposed to dis-
close at an early date. The circuits given
may themselves be modified in many ways,
as_for example by coupling the primary
grid circuit to one of the others or by inter-
changing the tuned and the aperiodic cir-
cuits. Preliminary tests have shown that
the double grid valve with two input cir-
cuits, which constitutes the writer’s inven-
tion, proves a very convenient receiver for
general ship installations.
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Recent Developments in Loop Aerial
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Instead of a Movable Loop, Two Fixt Loops
May be Buried at Right Angle as Shown, and
Connected in Serie With an Inductance Form-

ing the Primary of a Coupler as in the Well-
Known Bellini Tosi System.

OR the past few years the loop aerial

has been greatly developed, thanks to

the sensitive receivers now in use.
During the World War, this form of aerial
was found useful for several purposes, and
the Signal Corps, as well as the Navy, de-
signed several types of loops for Govern-
ment use.

The Bureau of Standards is also to be
credited with interesting experiments
which were carried out to determine the
characteristics and constants of this form
of antenna.

The loop aerial has been successfully
adapted to direction finding work and at
the present time, radio compass stations are
erected all along the Coast of the United
States, and other countries also, enabling
ships to determine their exact positions at
any time, in a fog or heavy storm, in which
they might be carried out of their courses.

The same system is used on airplanes to
enable the airmen to know their routes
when they are flying in the clouds, or at
night, and at the present time this device
is being used with success aboard several
air crafts.

Undoubtedly, owing to its advantages
over the ordinary type of antenna, the loop
aerial is the aerial of the future, but fur-
ther improvements are to be made in order
to perfect this wave collector.

One question, the most important per-
haps, is how to eliminate statics and at-

T

This Sketch SBhows How a Complete S8et May Be
Installed in an Underground Room to Avoid Btat-
ics and Obtain a Sharper Directional Effect.

mospheric  disturbances, which -affect the
loop antenna as much as the others, caus-
img the same trouble to the operator, who
has- o receive the signals from a distant
station.

Several devices have been proposed to
avold statics; these have given more or
less good results; among the latest 1s one
tor which a patent has been granted to
Messrs. T. Appleby and L. M. Kknoll, in
which are used underground and screcned
loops for sending and receiving.

In order to obtain accurate recadings
with a compass station, it is necessary that
the station be crected far enough away
from metallic structures, or any larger
masses acting as screens and causing re-
fraction of the waves received.

n the new patent heretofore mentioned,
there are various mecans of cutting out in
terference by the use of bhuried loops:; the
first one consists of two loops at right angles
connected to an inductance, acting as the
primary of a receiver, I'ig. 1. .\ movable
coil rotating inside the two primaries is
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Fig. 4 Shows How Multiplex Sending or Re-
ceiving May be Accomplisht by the Use of an
Aerial With Several Loop Circuits Coupled to it.
Each of These Having a Directional Effect., Fig.
6 is a Grounded Loop. This Hook-up Has
Very Sharp Selective Qualities in Direction

Finding Work.

used as a secondary, as in the well-known
Bellini and Tosi direction finder of the
early ages. The other systems are of the
movable loop type and revolve inside an
underground room, thé¢ receiving instru-
ments being placed ‘at will outside of, or
in the room.

Fig. 2 shows the revolving loop with the
shaft extending outside; the two ends of
the loop are connected to two rings on
which contact is made by brushes hooked
up to the receiving or sending apparatus.

The screening effect obtained by burying
the loop is the same as that obtained with
buried aerials of the Rogers type. The
static disturbances are cut out and the tun-
ing is sharper, with the advantage that the
directional effect is more marked, and al-
lows some very accurate bearings to be
taken.

The inventors have also used screened
loops in conjunction with the ordinary type
of aerial, the loop being inserted in the

wwWwW americanradiohistorv com
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By the Use of Underground Loops a Sharp Di-
rectional Effect is Obtained and the Statics Are
Entirely Cut Out. The Loop Alone May be
Built Underground, the Receiving Apparatus
Being Installed OQutside.

sccondary circuit, thus containing the ad-

\‘axltag(-_s.ol' hoth aerals, viz., directivity
and efticient radiation and absorption of
cneryy.

Figo 3 1s a diagram showing the combi-
nation of the two acrials used with a single
receiving set.  Using scveral loops similarly
connected with a number of sets and only
one mnormal acrial, directive multiplex
tclegraphy may Dbe carried on as shown in
iz, 4. In this case, all the sets are coupled
to the acrial circuit by means of separate
couplers.

It is to be noted that the loops mayv he
used under water as well as under ground,
the water acting as the screen and having
the same effect as the earth.

GROUNDED LOOPS.

Anocther circuit, patented by Mr. Henry
K. Sandell, is shown in Fig. 5. In this
circuit a loop or pancake aerial has a sin-
gle connection to the grid of the V. T,
the other contact, which is variable, being
grounded. This device, it is claimed, Ras
verv sharp directive properties.

For the reception of undampt waves,
two loops are used; one connected in the
plate circuit of the V. T. can revolve and
may bhe coupled to the other loop, thus
giving a regenerative, or making the tube
oscillate, if the coupling is sufficient.

In Fig. 6 only one V. T. is shown, but
several stages of radio or audio frequency
amplification mav be used.

These improvements in the use and con-

(Continned on page R20)
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The Combination of an ordinary Aerial and a
Loop Gives the Advantage of a Large Wave
Collector Having a Directional Effect. In This
Case the Loop {s Connected In Berla With the
S8econdary of the Receiver,
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Some Operating Characteristics of
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Fig 1 Frg 2

When the Filament of a Power Tube is Operated

From a D.C. Source Thru a Resistance, One End

of the Filament Carries More Total Current

Than the Other End; it is Therefore Better to

Supply the Filaments With a D.C. Generator and
Regulate the Field.

HE three-element vacuum tube is be-
coming a fairly common tool to the
physicist, electrical engineer and ex-
perimenter, and the literature on the
subject has grown rapidly, so that at
the present time it is really voluminous.

Its theory of operation is quite widely
known and is found in most modern text-
books on physics and radio commmnica-
tion. Radio literature is usually generous-
ly sprinkled with vacuum-tube circuit dia-
grams. , .

It is not the purpose of tlus paper to take
up any of the fundamental theories of op-
eration of the tube or its circuits, but to
furnish information and give help to those
who professionally, or for plcasure, ex-
periment with these devices.

It is also not the intention to attempt
to cover the field of tube operation, but
merely to call attention to certain phases
of the subject not widely known or ap-
preciated.

It is a rather usual occurrence to those
working with vacuum tubes in an experi-
mental way to encounter unlooked-for dif-
ficulties and obtain unexpected results.

A number of these more unusual effects
will be discussed; first those of a general
nature, next those occurring when the tube
is used as an oscillator, and finally a few
when the tube is used for a number of
other purposes. : .

A tungsten filament type of tube is as-
sumed in the paragraphs to follow, and
most of the discussion relates to power
tubes. )

Certain properties of a tungsten filament
as an electron emitting source will first be
mentioned, for although these are simple
and probably well known, they will bear
repetition because of their importance 1n
obtaining satisfactory results with such a
type of tube.

F1g. 48

rig. 4A
No Choke Coil Should Be Connected Between
thoe H.T. Generator and the Filament as in Fig.

4A. Fig, 4B Shows the Correct Place to Oon-
d nect the Coil.

+Research Laboratory, General Electric Company,
Schenectady, N

By W. C. WHITE, E. E.t

The electron emission and life of a fila-
ment are quite sensitive to changes of fila-
ment current. - A 1 per cent., change in fila-
ment current causes about a 25 per cent.
change in life and approximately a 10 per
cent. change in total electron emission. An
increasing filament current decreases the
life and increases the emission.

Owing to the fact that, like most other
metals, tungsten has a positive temperature
coefficient of resistance, a certain percent-
age change of current gives a correspond-
ingly greater change of voltage. Numer-
ically this amounts to a 134 per cent. change
of voltage for a 1 per cent. change of cur-
rent. Therefore life and electron emission
from a tungsten filament arc more subject
to filament current change than voltage
change of the filament.

Although in the past it has usually been
the custom to operate the tungsten filaments
of vacuum tubes at an approximately con-
stant current by means of an ammeter, op-
eration at constant voltage is to be recom-
mended as giving a much longer life to the
hlament in about the ratio of three to one.

In operating tungsten filaments in vac-
uum tubes, observance of the three follow-
mg rules will greatly increase the useful
life of the tube:

(1) The most favorable adjustment of
the set, of which the tube is a part, is the
one which gives the desired result with the
lowest value of plate current.

(2) The filament current or temperature

i

Frg. 710

When a Plate Voltage Above 500 Volts and a

Power Over 50 Watts is Used, a Protective De-

vice Such as Aluminum Cell Lightning Arresters

Should Shunt the D.C, Generator and the Con-
denser Connected Across.

should not be materially raised to give a
slightly increased output or signal which is
not vitally necessary.

(3) Do not, for any length of time, ex-
ceed the maximum filament rating, and in
all cases reduce the filament temperature
to as low a value as is consistent with sat-
isfactory operation of the apparatus.

Most tubes are designed for operation
in one or two designated positions: that
is, vertically or horizontally, with a certain
side or end up. It is advisable to observe
this feature because a hot tungsten filament
has a tendency to very slowly sag, and if
this is not prevented or compensated by
operation in a certain designated position,
there are liable to be changes in the elec-
trical constants of the tube, caused by
changes in distance between the electrodes.

If for some reason the vacuum in a tube °
becomes faulty, it is usually noted by the
characteristic glow due to ionization of the
gases present. If gases evolved from the
metal parts or glass, due usually to the heat
from an overload, are the cause of this
glow, it will be blue in color; whereas, if

*Presented at the Stated Meeting of the Institute.

Electron Tubes

r19. 9
Fig. 8 Shows How a Protective Condenser C1l
is Inserted in Series With the Variable Tuning
One to Prevent the Latter From Breaking Down.
Fig. 9 is a Simple Hook-up for Low Power in
Which a Higher Capacity C May be Used and
Still Maintain Oscillation.

it is due to air leakage, it will appear pur-
ple or pink,

Occasionally a tube will be met with
which, when the filament is energized,
shows a sort of yellowish-white smoke in
the interior near the filament or it fails
to come up to normal brilliancy at rated
ampéres and a dark-blue powder forms on
the plate and grid. Both these effects are
due to considerable amounts of leakage
air, but formed under different conditions.

The smoke or powder formed is an oxide
of tungsten which exists in several forms
and varies in color from a very light yel-
low to a very dark blie, depending upon
the conditions at the time of its formation.

One limit to the possible output of a tube
as an oscillator is the amount of energy
that can be dissipated safely in the form of
heat. If it is attempted to dissipate too
much energy, the glass and electrodes will
be liable to evolve gas which.reduces the
vacuum. If the tube is enclosed in a small
unventilated space, normal operation may
overheat the glass of the bulb and cause
it to evolve gas. This is most likely to
occur where a number of tubes are oper-
ated in parallel, thus causing a considera-
bie energy dissipation in a small area.

When the filament of a power tube is
operated from a direct current source
through a regulating resistance, the plate
current causes an inequality in the filament
current, This action is represented in Fig.
I. The electron emission occurs along the
length of the filament and therefore one
end of the filament will carry more total
current than the other end; this causes one
end of the filament to be the hotter, which
for the same amount of emission will
shorten the life. The relative resistance

F9 54 7

Fig. 5A Shows Three Common Errors That Are
Often Found in O.W, Oircuits., Fig, 5B Shows the
Right Oonnection to the Filament, and How to
Avoid Resistance in the H.F. Oircuit by Shunt-
ing the Generator With a Oondenser and In-

serting the Fuse in the Plate Connection.
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values of the regulating rheostat and the
filament, and also the location of the point
of connection between the filament and
plate circuits, determine the amount and
direction of this effect. As shown in Fig.
1, the plate current causes the filament
temperature to decrease at the positive fila-
ment terminal. This is the safest and best
mode of connection.

If, however, the filament is operated
from a few cells of storage battery or di-
rectly from a low-voltage direct-current
generator so that the resistance in series
with the filament is small, it is immaterial
whether the return from the plate circuit

[ S

c A £g
Fig 148 *

7./ EA
Fig. 14A Shows an Amplifying Circuit Where a
h,

Resistance is Connected in e Plate Circuit,
While Fig. 14B Represents the Electrical Char-
acteristics of a 3-Element Tube.

is made to the positive or negative terminal
of the filament; the heating current in the
negative side of the filament is increased
by the same amount. A considerable re-
sistance in series with the filament is essen-
tial to any alteration in the distribution of
the flow of plate current through the fila-
ment circuit as a safety precaution. As the
plate current is usually in the neighborhood
of 2 per cent. to 7 per cent. of the filament
current, and as a 3 per cent. increase of
filament current halves the life of a tung-
sten filament, the importance of this effect
is evident.

If a low-voltage direct-current generator
is used for filament lighting, it is usually
connected in circuit as shown in Fig. 2, the
filaments being directly connected to the
armature leads, the adjustment of filament

c-l
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Flg. 12 .

When an Oscillating Circuit is Used for Measure-

ment Work, in Order to Keep the Frequency

Variation, Due to Voltage Variations of the

Power Source as Small as Possible, a Grid Leak
of Very High Value Should be TUsed.

temperature being made by a rheostat in
the field circuit of the generator. With
such an arrangement difficulty may be ex-
perienced with the generator not building
up if the filaments are left in circuit. This
is owing to the fact that the cold
resistance of a tungsten filament is
very low, only one-thirteenth to one-
sixteenth of its normal operating re-
sistance. Therefore, if a small low-
voltage direct-current generator is
used at full load to supply tungsten
filaments, the cold resistance of the
filaments may be so low that it acts
as practically a short circuit on the

~-Fuse

Gap
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s g 7
To Avoid the Production of Ultra High Frequency
Oscillations When Several Tubes Are Used, a

Small Inductance Should be Inserted in the
Grid Circuit of One Tube as Shown.

using A.C. is that it obviates the
unbalanced condition of a D.C. file-
ment current, as described in a pre-

vious paragraph. It is also more prac-
tical to generate and distribute the low-
voltage high-current energy for filament
operation by means of A4.C.

In using A.C. for filament excitation the
filament terminals should be connected di-
rectly to the transformer low-voltage term-
inals, the regulating resistance being placed
on the power side. Also the return of the
grid and plate circuit should be made to a
center tap of the coil supplying the fila-
ment. This mode of connection assures
minimum disturbance in the plate and grid
circuits from the frequency of the filament
source. Both these points are shown in
Fig. 3.

p

Il

Not moduiated

Modutaled

Flg. 155

When the Circuit of Fig. 15A is Used for Radio-

telefony the Amplitude of the Oscillations In-

creases Above the Normal Value and Decreases

to the Minimum Possible, Insuring Perfect
Modulation,

Some points in connection with the use
of tubes as oscillators will next be taken
up.

In the various diagrams of connections
which are shown in this paper, each one is
simplified so as to more clearly show the
point under discussion. For this reason
many diagrams for clearness or simplicity
omit features which in another paragraph
are shown to be advisable.

In all tube oscillator circuits thereis an in-
ductance in the plate circuit across which the
high-frequency voltage is set up. Care should
be taken that this inductance is not placed
between the filament energy source and the
plate energy source, as shown in Fig. 4a.
Both of these sources have usually a large
capacity or a certain resistance to ground,
so that a circulating current will flow
through the coil and through each source
to ground. For the type of circuit shown
the correct arrangement is shown in Fig.
4b. The importance of having the circuit
correct in this respect is greater the greater
the power and the higher the voltage used.

In arranging an oscillating circuit to de-
liver high-frequency energy, it is important
to reduce to a minimum the losses in the
high-frequency circuits. Not only should

armature and prevents the generator

=
gl

=

from building up.

On power tubes it is preferable to
use alternating current for filament
excitation. The chief reason for

g 154

This is the Typical Radiofone Oircuit Using One Tube as
Modulator and One as Oscillator.

Efficilent When Only Two Tubes Are Used.
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This Hook-up is the Most

777

the wires used be of low resistance and the
condensers have low losses, but it is best
to trace through the circuits carrying high-
frequency currents to be sure that the re-
sistance is a minimum.

Three common errors in this respect are
shown in Fig. se which represents a capac-
ity coupled oscillator circuit. In this dia-
gram the high-frequency current of the
oscillating circuit must pass through a re-
sistance path comprising the filament in
parallel with its resistance and battery
source. Also it must pass through a fuse
in the plate circuit and through the plate
voltage source. In Fig. 5b the same circuit

X Il<
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Fig. 13

This Circuit is Particularly Efficient When it is

Desired to Obtain High Voltage, High Frequency

Energy to Test Dielectrics and Measure Dielec-
tric Losses.

is shown with these three errors corrected,
the first, by changing the wiring so that the
return of the grid and plate circuits is
brought back to the same filament term-
inal, the second, by change of the fuse
position, and the third, by shunting the
plate circuit generator with a by-pass con-
denser.

For miscellaneous laboratory work the
capacity coupled type of circuit is a very
convenient one to set up and operate,
usually giving little trouble. However if
the circuit happens to bBe set up in a cer-
tain peculiar way, very puzzling results and
failure to operate may sometimes occur,
particularly if a tube of low impedance is
used or several tubes in parallel

This arrangement js shown in Fig. 6a.
If, as shown in this diagram, the leads
from the coupling condenser C are connect-
ed to the plate and grid coil terminals
rather than to the corresponding tube term-

r79. 64
To Avoid Capacity Effects From Long Leads to

the Grid and Plate, the Condenser Should Be
Connected as in Fig. 6B.

inals, as shown in Fig. 6b very high-fre-
quency oscillations may occur, a second ca-
pacity coupled circuit being formed, the
capacity between the electrodes acting as
the coupling condenser and the leads be-
tween the grid and plate coils and
the corresponding tube terminals act-
ing as the grid and plate inductances.
This condition is accentuated by
having these leads long and the leads
to the coupling capacity short.

This unexpected production of ul-
tra high-frequency oscillations is
often a very troublesome problem in
high-power tube apparatus when a
considerable number of tubes are op-
erated in parallel. The low imped-
ance of the tubes in parallel accentu-
ates the effect. One expedienf which

(Continued on page 800)
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Simple Measurements and Calculations for
the Amateur Station Owner

Line

L47/7977€?/£?/' /‘?3?(47’%? J{

Line fo /oad
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Frgure 2

Ammeter

These Diagrams Show How to Use Low Readings
Voltmeters With Shunts 1’to Measure High Po-
tential.

N a past issue of Rapio NEws a
method of constructing and calibrating
a cheap wave-meter for amateur sta-
tion use was described, also a number
of measurements that might be taken
with it. The purpose of this article 1s to
describe a few methods of obtaining meas-
urements without going to the expense of
purchasing costly instruments. It must
be stated at the beginning that the only
way to obtain absolutely correct values 18
to have at hand standard instruments of
laboratory calibration, and in the methods
to be described here, therc will be an error
more or less pronounced. The experiments
will be interesting however and the results
suffice where approximation is sufficient.
Perhaps the term most commonly uscd
among electrical experimenters is the volt.
A means of measuring the volt may be
constructed cheaply at home as follows.
A small pocket battery voltmeter and a
quantity of fine resistance wire wound on
a small cylinder and provided with a slid-
ing contact will do the work, in short a
potentiometer and low reading voltmeter,

to read the drop across the sliding contact .

and one end of the coil. The meter may
be purchased for a few dollars and the
cost of the wire will be very little, The
resistance of the coil must be sufficient to
keep the current flow at a low value. The
best plan is to construct the coil of high
enough resistance to measure two hundred
volts and bring out taps to binding posts
at points on the coil for, let us say, one
hundred and fifty, one hundred, and fifty
volts respectively. The insulation must be
bared for contact with the slider. The
total resistance in this case would have to

be bv Ohm's law, C = —, two thousand

ohms if we wish to keep the current flow
down to one-tenth of an ampere. The
number of feet of wire necessary may be
found by dividing the resistance per foot,
which may be ascertained where the wire
is purchased, into two thousand, the total
resistance. The wire must be insulated
turn from turn except where the sliding
contact runs, and wound u_nlfog'mly on a
cvlinder of about one inch in diameter: a
larger cylinder may be used but the smaller
the turns the less the error is apt to be.
Both ends should be brot out to binding
posts, and a binding post connection to the
sliding contact also provided. If our wire
runs, let us say, four ohms to the foot we
will require five hundred feet to make the
necessary resistance of two thousand

By P. F. GEAGAN

ohms, and if our cylinder is onec inch in
12” x 500’ 6000

diameter we w:ll have =
1”7 x 3.1416 3.1416
or roughly two thousand turns to our coil.
If we assume for cxample a two hundred
volt line the total drop across the coil will
be two hundred volts, therefore the drop
200
or .1 volt. OQOur tap

per turn will be
2000

for one hundred and fifty volts should then
be taken off at fifteen hundred turns, the
one hundred volt tan at one thousand turns,
and the fifty volt tap at five hundred turns.
The sliding contact should carry a pointer
or marker of some kind and there should
be a strip of paper pasted so that the point-
er will run over it. Starting from one end
of the coil mark every ten turns on the
paper strip, this will mean that between
marks there will be a dropo of ome volt.
Most pocket meters of the kind 1 have in
mind read threc volts at full scale, and
such a one connected across one end of
the coil and the sliding contact will read
three volts when the sliding contact cuts in
thirty turns or three divisions on the paper
strip if the voltage be two hundred, one
hundred and fftv, one hundfed, or fifty
volts, according to whatever tap we are
connected to.

Let us say that we connect one end. of the
coil to one side of a one hundred volt line,
the onc hundred volt binding post to the
other side of the line with the meter con-
nected to the end post and the sliding con-
tact post as in Fig. 1. If we now read three
volts at thirty-six turns it means that the
drop per turn is .083 volts and the total
line voitage is 83 volts, since we have cut
in one thousand turns. If an hour later
we read three volts at twenty-eight turns
it means that the drop per turn is now .107
and the total line voltage is 107. When
using a circuit of fifty volts connect to the
fifty volt binding post, and the same at one
hundred, one hundred and fifty, and twe
hundred volts and the per cent. drop per
turn remains the same.

The foregoing is true only for direct

AAAAAAAAAA
VVVVVVVWWy

Fraure 7

If You Are Not Fortunate Enough to Own a

Wattmeter, the Power Factor May Be Found

by the Use of Volt and Ammeters a8 Shown iIn
These Diagrams.

Rheosrtal-,
Voltmeter
, ~ Ammefier
Frgure 3
~ Supply R

Vo/tmeter
Frgure 4

The Hook-up in Fig. 3 May Be Used to Find the

Resistance of a Rheostat or Other Unknown Re-

sistance, While the Hook-up in Fig. 4 May Be

Used When a Very Low or Very High Resistance
is to be Measured.

»

current, for alternating current it is not
enough to know the resistance, we must
know the impedance; if, however, after
the coil is wound a means is at hand for
determining the line voltage and the fre-
quency, also the amount of current the
coil allows to flow, the impedance will be
equal to the voltage divided by the cur-
rent. We can then mark off the coil as
in the case of direct current and read the .
same. Since the impedance varies with
the frequency however, it being numerically
equal to VR* + (27NL)* the error will
vary with any change in frequency. In the
case of twenty-five cycle power lines the
variation in the frequency is very little and
may be neglected, but if the impedance of
the coil were to be obtained at twenty-five
cycles and later the coil used to measure at
sixty cycles the error would be large. Such
an arrangement is not costly and will be
found satisfactory where accurate meas-
urements are not required.

For obtaining a measurement of the cur-
rent flow or amperes, cheap pocket am-
meters similar to the voltmeter described
above are to be had at a moderate cost and
usunally read up to twenty-five amperes. If,
however, it is desired to measure heavi-r
currents the same meter may be used by
making a shunt resistance to use in con-
nection with it. This is a simple matter
of divided circuits; if for instance, it is
desired to read up to one hundred amperes
with a meter having a full scale reading
of twenty-five, it is only necessary to con-
struct a shunt having one-third the resist-
ance of the meter and connect it as in
Fig. 2, the current flowing then will be
equal to four times the reading of the
meater. For example, if our meter in su-h
a case reads seventeen the current flowing
equals 4 x 17 or 68 amperes. The resist-
ance of the meter if not known and also
the value of the shunt may be determined
as described in the paragraph under re-
sistance which follows. As in the case of
our voltmeter if it is desired to measure
alternating current values, the impedances
msteqd of the resistances must be known,
also in both cases the meters must be ca-
pable of reading A. C.

Having at hand now a voltmeter and an.
ammeter we can ascertain resistances with-
in certain limits by simply applying Ohm’s

(Continued on page 808) ;
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Remote Control Antenna Switch

T a particular New England sta-

tion, located in an apartment house,

1t was necessary to eliminate the

noise of the non-synchronous ro-

tary spark gap, on account of dis-
turbing the ather tenants of this apartment.
Experiments were made with noise proot
boxes, but it was concluded to be tmpos
sible to construct anvthing suitable and
still have short primary circuit leads so as
to secure satisfactory and ecfficient opera
tlon on 200 meters.

As an alternative it was decided to lo-
cate the transmitting apparatus in the cel
lar ot the apartment house. The receiving
apparatus was located on the second floor.
Referring to the Schematic wiring diagram
of the proposed idea, you will note that the
antenna trausfer from the transmutting ap
paratus to the receiving apparatus is ma-
nipulated by a solenoid.

When this switch was in the receciving
position, the current was not connected to
the solenoid and a spring held the moving
rod holding all the contactors. in the up

brecener

Toaerial |,

-Brass |
| Tube |

'Bvs//wy

o Selix

7 “Cast iron

Winding of

Sokeriord case
Drfecro. L Wooder
fron/ W case

Details of the Automatic Switch. When the Sol-

enoid is Energized, the Core is Pulled Down

Connecting the Aerial to the Sending Helix.

When the Current is Cut Out the Spring Pushes

the Core up, Connecth;g the Aerial to the Re-
ceiver.

position. In this position contacts A and C
were connected together thru the copper
tube on the moving rod. The antenna was
then of course connected directly to the
receiver primary. The ground terminal of
the receiver was permanently grounded.

It will be further noted that when the
transmitting key is depresst the current is
connected thru the transmitting condenser
in the regular way. However, there are
two auxiliary contacts on the rear of the
key. Before the key is fully depresst one
of the contacts opens the audion filament
circuit and the other contact closes the
solenoid circuit of the automatic antenna
transfer switch. Thus, before the trans-
mitter is closed, the antenna is switched to
the transmitting nosition and the audion
circuit is opened so that no sounds will be
heard in the receiver while transmitting.

This system worked very successfully
altho a transmitting speed in excess of 25
words per minute could not be obtained
with good results. In view of the fact that
most operators work at a rate of speed less
than 25 words a minute it is thot that this
svstem could be applied to advantage by
many station owners. A decided advan-
tage of this system, which should be ap-

By NORMAN A NYQUIST

Al LI

Hook-up of the Complete Set Showing the Con
nections From the Extra Contacts Fixt on the
Key.

parent now, is that tlhis arrangement en-
ables an operator to listen for signals when
the kev is open between words or pauses
while transmitting, in other words a break
in system, without an anchor gap.

Referring now to the drawing of the
complete switch shown cross-sectionally i
the transmitting position.

The most important part is the solenoid.
a brass tuhc inside diameter and 1
outside diameter and 3'4" long is required.
This is set on a mandrel in a lathe, two
temporary pieces of sheet brass 47 in di-
ameter and 33”7 thick are presst on cach
end flush with the ends. Over the brass
tube, two turns of 010" Empire Cloth arc
shellacked. Using No. 22 B. & S. D. C. C.
wire the form is then wound full. placing
one turn of 010" Manila paper hetween
turns. Flexible leads of lamp cord arc
brot out at the start and finish. The brass
end pieces are careiullv taken off after fin
ishing the winding, and the end of the lay:
crs are varpisht with an armature varnish
to prevent them from unwinding before
mounting in the cast iron casc.

The cast iron case consists of a dish
shaped casting having a side and a bottom,
the center of the bottom being in the shape
of a boss. as shown in the drawing. The
other casting is simply a round plate, for
the other end of the shell. The round plate
18 drilled in six places or placed on the
other casting which is drilled and tapt in
six places to correspond with the plate
holes. \When these two pieces are placesl
together, a hole 174" s drilled thru the
exact center of both pieces. It is then ap-
parent that the coil will be placed in the
bossed end from the large open end, and
the cover placed on. The brass tube should
fit in these holes tightly, a press fit. On
the sides of the shell shaped casting some
large holes should be bored to give the coil
ventilation.

The next important item is the shiding
rod - which has all the contactors. This
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This Shows How the Additional Contacts Are
Fixt on the Key to Close the Solenoid Cirouit
and Cut Out the V.T. at the Same Time.
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starts with a piece of solt 1ron 17 1 dia
cter and 3437 long.  This picce should he
good running it in the hrass tube of th
solenoid. At the upper end of this picce
shaulk ! long 15 turned down to 5”7

”

diameter. A picce of dilecto rod 77 Jon
and 17 i diameter having a hole 4" in di
ameter and deep i the mam part ot
the rod. The saft iron picce with the shanl
15 presston the hole af the dilecta vo \t

the ather end of the ditecta rod, for a dis
tance of '3 a3 cut is taken to reduce the
diametcr A picce of hrass tube ¥
mside  diameter and 7 outside diameter
and 1147 long s presst on this reduced
diameter part of the dilecto rod. Thi:
1ves a goad bearing surface for the uppet
end of the rod.  In the nuddle of the di
lecto rod a piece of copper tube is pressi
. This tube is 27 long, 17 mside diam
cter and 1V2 outside diameter. A steel
spring is shown holding the rod thru
pin azamst the motion of transmitting po
sition

Wheu the current is cut from going thru

{ Rtoarsm e

1!. % i@ J

8ketch Bhowing the Disposition of the Automatic
Transfer Switch and Sending annd Receiving Seta

the solenoid, this spring throws the con
tact tubc in the upper position connecting
the antenna to the receiver.

This pretty well covers the cntire con-
struction. The contacts made on the cop-
per tube arc not really as important as
they seem. Contacts A and B nced not be
more than '4” apart when the switch is in
the receiving position. When in the trans-
mitting position contact C rloes not have to
be more than 34" from the copper tube for
a 1 KW. set and less than that for most
stations only having about eight or ten
thousand volt transformers. This means
that for the average, a solenoid plunger
motion of 34" maximum is all that is re-
quired. In view of this the problem is of
casy solution. However, to adapt that sys-
tem to a high power station would be im-
possible on account of the high voltages
developed in the antenna, and the long
plunger motion that would be necessary to
give sufficient insulation at the transmit-
ting position.

This particular switch was mounted in
a wooden case and mounted right outside

(Continued on page 814)
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my station—2AD—in your February

issuc of the Rapnio News, and for
which vou will pleasc accept my sincere
thanks, T have received from amateurs all
over thc United States letters asking for
details concerning circuit and construction
of same.

As my timee.is quite limited, I cannot
answer individual inquiries in a satisfac-
tory way, therefore I thot that in sending
you the circuit with explanatory notes you
might publish same for the henefit of all
those who had inquired.

First of all T mav sav that the results

EVER since you publisht the photo of

achicved were obtained only by experi-

mentation, testing and a great dcal ot pa-
tience and work; no theory nor technical
knowledge have helped me.

My receiving cabinet, which is home-
made, is composed of ninc panels, three c¢n
a side; on the first one, upper left, T have
my detector valve V24, and below two step

+ dions, also V24.

On the second panel, upper center, is
myv loading coil, composed of 4,050 turns
in cakes wound on a roller of 2” diam-
eter, and 34" thick with S. C. C. wire No.
26 paraffined in a bath of boiling wax
divided into 16 sections with cakes of 107-
200-250 and 400 turns cach and I think
1 should 1f@ve had about 1,000 turns more.
Also I have a single pole switch t5 cut it
off when not needed.

I may say that for waves less than 1,800
I never use this loading. Great care should
be taken in connecting up these cakes,
which should be separated by one layer of
empire cloth, so that the winding goes
from the start to the end, in one direction.
the same connections as the secondary of

2 AD Explains

T ST LT

This photo-
graph shows
Mr. Tel-
mosse’s sta-
tion which is
entirely
home-made.
Upon request
of several
amateurs for
constructional
details, Mr.
Telmosse sent
in this de-
scription for
the benefit of
those inter-
ested.

Ry

a step up transformer, a lead to le taped
on a contact between sections to the scale
of the 16 sections, [ have used for these
contacts, paper fastcners.

On the third ranel, upper right, I have
a D. C. amp. meter connected on the fila-
ment circuit of the three valves, indicating
the direction of current in using the set as
well as in charging up the storage batteries;
hehind this panel, I have hooked up the
two amplifying transformers.

On the left centerpanel I have the re-
sistance of the two amplifying valves.

On the center panel of the cabinet I have
thz two P. D. switches to change cir-
cuit from detector only to detector and
amplifers together and vice versa.

On the right center panel, I have resist-
ance of the detector valve only.

On the lcft lower panel, I have the
ground variable condenser .005 with an S, P.

switch to cut it off when necessary. T also

T T T T

By means of

Radio News for May, 1321

have the telefone tramsinission (ordinary
telefonc transmitter).  This circuit shows
how connections are made but since this
blueprint has been drafted I have found
that in making connections between the
ground and the variable condensor it gives
better results.

The center ]uwer panel is the most in-
teresting one; it is the primary-secondary
and tickler connections, made with 60 amps.
cartridge fuses spring contacts,

The system I have is similar to the De
Forest honeycomb coils, of 26-51-75-110-
225-360 and 660 turns each, of a dinterent
number of turns; I have wound 21 coils
by sets of three similar ones, which are
made of No. 26 S. C. C. wire. The 26
turns set is of No. 18 S. C, C. wire. I can
tune down to 50 meters for the telefone
transmission; sets of 51 and 75 turns are
also satisfactory for the telefone.

I have used a simple hand turned rotary

to wind these coils, and 214" nails cut as
screws at the end; I have followed as
nearly as possible the manner described
in your February issue of Rapro NEews
given by Mr. Wm. F. Brother. If I had
had this description before doing my work,
my coils would have been perfect.

The last panel, the lower left-hand one,
is the secondary variable condenser .01
with three fixt ones of different capaci-
ties, connected in parallel with the vari-
able, with three contacts switch to take
different sizes at a time. The first point
is made with one sheet on each side, of
14" x 1”7; the second point 1”7 x 1" and
the third point 114" x 114", each separated
by a mica sheet and dipped in hot sealing
wax. My intention was to increase the
capacity of the secondary variable con-
densor and with my 660 turns set, I have
oscillations up to about 22,000 meters wave-
length.

The mounting of the coils is made with

(Continued on page 823)

Two DPDT
switches the
fones may be
connected to
the detector
tube, or the
two-step
amplifier at
will,

For radio-
telefony,

the receiver
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oscillating
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WINDING DUO-LATERAL COILS

Upon rcading Mr, Prather’s article on
hand winding of duos I believe I can give
further information of value. I have
wound many coils from 20 to 1,750 turns
on the same type of winder that he de-
scribes, and have tried many slightly dif-
ferent systems, including his.

First, retarded winding is slightly more
¢fficient than advanced wind'ng. that is
each time a turn is completed bring the
wire to the sccond peg before the one it
last went around, instead of to the second
pez following.

Using an even number of pegs on each
side, as he recommends, is satisfactory, but
at the end of each layer it is necessary to

By VICTOR ANDREW

change to the other set of pegs. If you
are trying to keep count of the number of
turns by the number of turns to a layer,
this is very likely to confuse you, for it is
necessary to change back to the other set
of pegs at the end of one layer, and
change ahead at the end of the next.

Recently T have found that a symmetrical
coil can be wound with an odd number of
pegs in each row, if the pegs in one row
are halfway between those in the other
row, instead of opposite, as is customary.
Thus, with 49 pegs in each row. those in
one row are I, 2, 3, 4, etc, while those
in the other are 4. 1V, 2V, etc.

Advance each time 2°14 spaces. Starting

WWW americanradiohistons

on peg 1. go to 2412, 48, 22V4, 46, 20}, etc.
This way the winding will automatically
go onto the alternate pegs for the second
layer.

When two layers are completed there will
be 47 turns on the coil.
eral fdrmula°

=tX (p—2)
T'= total turns on cotl.
t — turns on one peg.

p = peégs in one row.
For advanced winding:
T=tX (p+2)
For honeycombs substitute 1 for 2 in the
formulas.

.

To make a gen-.

ing
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A Long Range Receiver

O introduce myself to brother

“hams” I might state that my sta-

tion is located at Summer Hill, Syd-

ney, Australia, and compared with

reports of long distance reception
often publisht in Rapio News it has ac-
complisht some remarkable work for an
amateur outfit.

The aerial is 42’ high and 9o’ long, con-
sisting of two strands of 7/20 copper wire.
To get down to brass tacks, Fig, 1 is a
view of the layout with a few dimensions
to guide the prospective builder. The set
comprises a short wave amateur set—150 to
450 meters (at present useless owing to the
enforced absence of amateur transmitters
in Australia), a medium wave tuner for
work between 600 and 2,000 meters, and in-
side the main case is the set of long wave
layer wound coils which cover a range
from 2,000 to 18,000 meters.

When I was building this set, the prob-
lem of switching over quickly from one set
to another scemed a difficult one to accom-
plish by a small] and neat switch, but by the
aid of a five point Ericsson combination
telefone plug everything turned out O. K.
If the reader is unable to purchase this ar-
ticle from his local supply house, one after
the pattern shown in kig. 2 will suit.

Firstly we will deal with the coils for
the long wave set. Construct three forms
as shown in Fig. 3. A built up construction
is better than turning one out of a solid
block as it is stronger. In one corner of
the. side piece of each form drill a 74” hole
for lead in and out wires, and proceed to
wind as follows. For the primary use No.
24 D. C. C. wire, while for the secondary
and tickler coils No. 28 will do. The pri-
marv consists of 1,200 turns, the secondary
has 2,000, and the tickler 1,600 turns. Be-
ginning with the primary, place one end
of the wire thru the hole in the side of
the form, and wind on from left to right,
40 turns, which just fill one layer. Now
take a strip of paper about 134” wide and
4 mils thick, and cover the wire with two
layers of this paper. Between the first and
second layer bring back the wire to the left
hand side, and repeat the process until six
layers have been put on, then lead the wire
out thru the hole provided after pushing
it back between the layers of paper to the
left hand side. Repeat this process until
30 layers have been put on.

The secondary is wound in a similar

By JOSEPH G. REED
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manner with §7 turns per layer of 28
D.C.C., for 35 layers dividing it into five
seven-layer sections. The tickler consists
of five six-layer sections. This method _of
winding reduces the distributed capacity
and in addition the double cotton insula-
tion helps greatly in this direction owing to
the thickness of the dielectric. Stick down
the layers of paper with a little hot paraffin
or beeswax; do not use shellac on the wire
or paper as it introduces dielectric losses 1n
addition to an. acid reaction caused by the
drying of the alcohol. The dividing of the
coils provides for deadening the unused
sections, and enables the tuner to get down
as low as 2,000 meters very efficiently. The
dead end switch is of the pattern described
by E. E. Bucher in “Practical Wireless
Telegraphy,” but any other can be em-
ployed, and I leave it to the discretion of
the builder, fully realizing that everybody
has his best method of accomplishing this
operation. The coupling of the primary
and tickler coils to the secondary is accom-
plisht by hinging the former coils in such
a position that when at go degrees to the
secondary they are at very nearly zero mu-
tual inductance. How this is accomplisht
is evident from Fig. 4.

With this receiver employing a one step
amplifier, I have been able to copy MUU,
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POZ, YN, NPO, NPM, NPG, NSS, NFF,
NPU and NBA. On the 600 meter tuner
using one tube, I get VIM, VIH, VIP,
VII, VLA, VIA, etc, very loudly, using a
two wire aerial go ft. long and 42 ft. high.

The 600 meter set is another novel fea-
ture using variometer coupling between the
primary and secondary and hinged coupling
between the secondary and tickler coil. The
primary is wound on the inner coil and
consists of 120 turns of No. 24 D. C. C.
wire. The secondary has 220 turns of No.
28 D. C. C. wire and the tickler 200 turns
of a similar gauge. (Coils are layer
wound.)

Similar dimensions hold good for the
150-450 meter coupler with the exception
of 40 turns of No. 22 for the primary and
8o turns for the secondary and tickler coils
of No. 24 wire. The coils on both tuners
are tapt out to five point switches using
miniature electric light flexible cord for
the purpose. No dead ending is necessary
for these tuners as the distributed capacity
effect is negligible.

When using these tuners the inductance
should be kept as high as pgpsible in the
secondary circuits, to obtain the high po-
tential necessary for the efficient operation
of an audion detector.

Long Distance Hook-Up
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Boys, Here is Another One. Try it for Long
(V;V::ves With Various Asrials and See What You
et.

By WILLIAM BESSEY

For the benefit of the amateur who is
trying to cover a good distance with one
V. T. and a medium sized aerial, I will re-
latc a few experiments and describe my
hook-up. The diagram shows my hook-up.
“A“ is the antenna inductance and “B,”
the tickler coil. I use honeycomb coils for
both “A” and “B.” “C” is a resistance of
two megohms. A lower resistance than
one megohm will give very poor results.
“D” is a tuning coil which aids in tuning
in small wave-lengths. It is also a great
help in tuning wireless telefone., I use a
variable grid condenser. This is not abso-
lutely necessary, but I advise it for sharp
and close tuning. I use a Marconi V. T.
with four dry. cells in series for filament
lighting.

Using honeycomb coils—L750 for an-
tenna inductance and Lg4oo for tic¢kler, I

wwWwW americanradiohistorv com

can hear—Balboa, CZ, NBA; Charleston,
S. C, NAO; Guantanamo, Cuba, NAW;
Sayville, L. I.; NDD; Bermuda, W. I,
BZR ; Demerara, British Guiana, BZL ; and
San Diego, Cal, NPL. All come in plain
and readable. Using L400 as antenna in-
ductance and L2oo as tickler I can hear
Washington, Key West and New Orleans.
Then by switching in the tuning coil I can
hear wireless telefone concerts.

By cutting out the ground and aerial and
by touching lightly the ground and aerial
connections with my hand I can hear Say-
ville, L. I.—readable.

I have a small aerial one foot square
wound with about 600 feet of No. 35 silk
covered wire which I can switch in at will,
and in the place of or with the large aerial
Using it alone I have heard several sta-

(Continued on page 816)
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Conduction ofi Electricity Thru Uacuum and Gases |With
Applications to Design of Radio Aprparatus

THE ELECTRIC ARC.

With the spark the voltage is usually
several hundred volts and the current is
small. With the arc the voltage is small
and the current may be several amperes.
In the carbon arc the temperature of the
positive terminal is much higher than that
of the negative, the positive being about
3,500° C. and the negative 2,700° C. The
temperature of the arc itself is higher than
that of either electrode.

After an arc has been in operation for
some time the positive electrode becomes
hollowed out on the end, a crater being
formed, while the necgative becomes point-
ed. Both electrodes lose material, the posi-
tive wearing out faster.

With some electrodes the arc will be in-
termittent, and if the terminals are of dif-
ferent material the voltage may depend on
the direction of the current, especially with
electrodes of carbon and a metal. - The arc
passes much more easily with the carbon
negative and the metal positive.

Some mectals are termed non-arcing,
meaning that they are not hecat maintain-
ing and tend to make the arc go out. It is
hard to get a good arc in hydrogen gas
with any metal, and no arc can be main-
tained in nitrogen between silver electrodes.

There are some interesting applications
of the facts outlined above in connection
with the design of the radio arc transmit-
ter. When the arc operates at radio fre-
quencies it is necessary to have it make
and break several hundred thousand times
per second, and consequently substances
that maintain an arc easily cannot be used.
The Federal Telegraph Co. uses hydrogen
gas in some of their arc chambers, and
uses large electromagnets in order to make
the arc break quickly. Up to date arcs
have not been made to work satisfactorily
much below 3,000 meters, the frequency at
this wave-length being 100,000 cycles per
second. The Federal Co. uses 3,100 meters
as the commercial wave-length for their
ship stations while the Navy uses 3,600 me-
ters as the lowest.

THE COMPRESST AIR CONDENSLK,

This condenser consists of a number of
plates arranged as in the common air con-
denser, the whole being put in a container
that will stand very high pressure.” The
condenser is then subjected to high air
pressure, the object being to retain the ad-

vantages of the air condenser and still, be,

able to apply high voltage to it. The spark
potential between two plates in air varies
almost directly as the pressure, so that with
the compresst air condenser large voltages
may be applied without breakdown of the
dielectric. At the same time the leakage
between the two plates varies directly as
the pressure so that losses increase with
the pressure from that source. Ionization
in a gas is less at high pressure than at
low so that corona from sharp edges, etc.,
will be greatly reduced. Taken altogether
the compresst air condenser is very good
electrically, its chief disadvantage being its
bulkiress.
THE QUENCHED SPARK GAP.

The ideal spark gap is one' that will be
a perfect conductor while the spark is pass-
ing and a perfect insulator immediately
after the spark breaks. The passage of
the spark creates a good many ions in the
field between the electrodes and while these
remain the gap will be a poor insulator and
will break down at potentials much lower

By E. M. SARGENT

Part Two

than it is supposed to. These ions can be
climinated either by an air blast on a sta-
tionary gap, or by circulation of air in a
rotary gap. A combined rotary gap and
air blast gets the ions out of the way
quickly, but the air blast is cumbersome
and unsatisfactory. A quenched gap con-
sists of a series of very short gaps, about
.01 inch each, in series, the 'gaps being in
air tight chambers and the electrodes being
of heavy metal with silver at the sparking
surface. The clectrodes must be kept cool.
When the spark passes ions are produced.
The ions are attracted to the cold metal
surfaces and discharged by them before the
next spark takes place. The first few
sparks eliminate all the oxygen from the
chamber by combining it with the silver
electrodes to form a thin film of silver
oxide over the surface of the electrodes.
This leaves only nitrogen in the sparking
space, and it is impossible to maintain an
arc in nitrogen hetween silver electrodes so
the spark is quickly quenched out. The
electrodes are kept cool with a fan. If they
are allowed to get hot they may reach the
ionizing temperature and then the quench-
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This Diagram Shows the Inside of a V.T. As

May Be Seen, the Electrons Attracted by the

Plate, Which is Positive, Are Deflected in Their

Course, Due to the Attraction Caused by the

Grid When the Latter is at a Low Positive Po.
tential,

ing action of the gap will cease. Tempera-
tures as high as 100° Centigrade are allow-
able. Copper electrodes can be used in-
stead of silver but danger of arcing is
greater. Other metals besides copper and
silver all maintain arcs in’ nitrogen easier
than in air, and hence cannot be used.
THE VACUUM TUBE.

There are many important applications of
the principles outlined in this paper in con-
nection with the design of vacuum tubes.
A vacuum tube consists essentially of three
elements, filament, grid, and plate, arranged
in that order and enclosed in an evacuated
glass container. The device is too well
known to necessitate a physical description.

The filament is heated to incandescence
by passing an electric current thru it. At
this temperature the kinetic energy of the
negative particles becomes so great that
some of them acquire sufficient velocity to
break thru the surface tension of the metal,
and are projected out into the space
around the wire. If the wire was former-
ly electrically neutral this loss of negative
particles has the effect of producing a posi-
tive charge on the filament and an attrac-
tion is immediatey set up between this” pds-
itive charge and the negative charges on

the particles. This force tends to draw
them back into the wire.

If now a positive charge is put on the
plate the particles which leave the filament
are subjected to two attractions, one back
to the filament and the other to the plate.
There will obviously be some point between
the filament and plate at which these two
attractions will be equal in magnitude and
opposite in direction. In the ordinary vac-
uum tube this “point” will be a plane par-
allel to the plate and situated between the
plate and filament. The higher the plate
voltage the nearer this plane of equal at-
traction will be to the filament. Every
projected particle from the filament that
crosses this plane will continue to the plate
and every one that does not cross it will
he drawn back to the filament. The nearer
the plane is to the filament the more par-
ticles will cross it, and the larger the plate
current will be. When the position of the
plane is very close to the filament a large
increase in plate voltage should be required
to make any appreciable change in the po-
sition of the plane and therefore in plate
current, so that the plate current-plate
voltage curve should flatten out when the
plate voltage gets high. The value of plate
current in the flat part of the curve is
called the saturation current. The satura-
tion current depends only upon the number
of particles shot off from the filament. For
a given filament temperature then the value
of this saturation current is independent of
the spacing between plate and filament, but
with large spacing more plate voltage must
be applied to reach the saturation point.

The grid when charged positively acts in
a similar manner to the plate and its action
for a given condition may be predicted
from the same ruless. When a positive
charge is put on the grid a small current
flows between the grid and filament, but at
the same time instead 'of robbing the plate
of current the plate current shows an in-
crease. This is hard to understand at first
glance but may be explained as follows.
A positive charge on the grid has the effect
of aiding the field of the plate and of push-
ing the plane of equal attraction nearer to
the filament if it is not already at the satu-
ration point. This makes an increase in
the number of particles that start in the
general direction of the plate and grid.
The grid consists of a number of spaced
wires all having the same electric charge
bv reason of being connected together,
When a negative particle comes near the
grid it is attracted by the charges on all
the wires, and as it gets very near will be
attracted by the two nearest grid wires. If
the path of the particle is such that it is
directed exactly between two grid wires,
the attraction from each will be equal and
the two will counterbalance each other.
The particle will go on straight thru due
to the attraction of the plate. If the path
of the particle is directed somewhat nearer
one wire than the other it will be drawn in
the direction of the nearer wire, but even
then the two .attractions will neutralize
partly and the path of the particle will be
a curve, towards the nearer wire till it gets
between the two and then straight to the
plate. (See Fig. 2.)° Only in case the par-
ticle is directed almost at a grid wire will
it be drawn into the grid. The increase in
plate current is therefore apparent.

When a negative charge is put on the
grid its effect is to counteract part of the

(Continued on page 816)

o



www.americanradiohistory.com

Radio News for May, 1921

RADIO DIGEST

RADIO MARKET SERVICE START-
ED APRIL 1s5.

Arrangements were completed and the
radio market reports for farmers were
started April 15. In the beginning reports
were sent from Omaha, St. Louis, Belle-
fonte, Pa., and Washington.

The tentative schedule is as follows:

From Omaha a complete report of the
QOmaha live-stock market will be sent at
I1:15 a. m. each day, and at 11:45 a. m.
a complete report on the Kansas City live-
stock market. At 2:15 p. m. a grain and
potato report, giving prices and conditions
at the Chicago, Minneapolis, Kansas City
and Winnipeg grain markets, and similar
information at the Chicago and other po-
tato markets, will be dispatched. At 35 p.
m. a daily radio-marketgram will be sent,
covering national market conditions on live-
stock, fruits and vegetables, grain, hay and
feed.

The reports to be sent from St. Louis
are a national stockyard live-stock market
report at 11 a. m,, a Chicago live-stock mar-
ket report at 11:30 a. m., a grain and potato
report at 2 p. m., and the radio-market-
gram at 7 p. m.

The Washington station at the post office
department will dispatch the 5 p. m,, radio-
marketgram heretofore sent out by the Bu-
reau of Standards, a report that gives a
general daily summary of castern market
prices on live-stock and meats, grain, hay,
feed, fruits and vegetables. The same re-
port will be released from the Bellefonte
station at 7 p. m. Any changes that are
found necessary in the above schedule will
be announced by radio in advance of such

changes.

SPAIN-NAUEN RADIO OPENED.

Regular wireless telefonic communication
was opened April 16, between the military
stations at Carabanccel, just south of
Madrid, and Nauen, Germany, a distance
of approximately 1,175 miles.

This is the first long distance regular
Radiofonic service opened. It will be fol-
lowed by several others between Paris and

" London, and other European Capitals.

BUILDING PISA WIRELESS TO
CONNECT WITH U. S.

Work will shortly begin on a powerful
wireless station to be constructed near Pisa,
for regular communication with the Unit-
ed States.

This announcement was made in a lecture
by Marquis di Solari, who collaborated with
Marconi in his wireless experiments before
the Italo-American Association in Rome.
The Marquis said it was hoped to begin
operation of the plant in 1922.

CARRIER CURRENT TELEFONY
. AND TELEGRAPHY.

By E. H. Colpitts and O. B. Blackwell.

This paper briefly outlines first the his-
tory of the development of carrier multiplex
telegraphy and telefony. The fundamental
principles underlying particularly the newer
developments of the art are then discussed.
Consideration is likewise given to the propa-
gation characteristics of open wire lines. in-
cluding those containing intermediate
lengths of cable. Commercial types of ap-
paratus and actual installations are then de-
scribed and a brief statement made as to
further applications of the art. (Journal of

A1E.E., April, 1921.)

AN ORDINARY TRIODE USED AS
A NEGATIVE RESISTANCE
OSCILLATOR

By John Scott-Taggart and J. Ree.

Altho it is not generally known, the ordi-
nary . S. 4, R, or French valve, as com-
mouly used, may be employed as a negative
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In This Oscillating Circuit the Anode Voltage is
Less Than the Grid One.

W\Av'*f y

resistance oscillator, by virtue of the ple-
nomenon of secondary electron emission
utilized by Dr. Hull

A suitable circuit is reproduced in the ac-
companying figure. A potentiometer R is
connected across a source of E. M. F., which
may be a battery H, or 110-volt or 200-volt
D. C. mains. The actual voltage is not very
material, nor is the value of the resistance
important. The grid G is connected directly
to the positive cnd of the potentiometer R
the negative end of which goes to the hla-
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List of Radio Articles Ap-
pearing in May l(ssue,
Science & [nvention
New York'’s Radio Convention and

Exhibition.
Ship Line Finds Use for Telemega-
fone—Arthur H. Lynch.
Radiofone and Vaudeville Concert.
A New Binding Post for Radio Sets.
A Decremeter for the Amateur.
Compact Audion Control Unit.

ment. The anode P is connected thru the
oscillatory circuit LC to a sliding tapping
T the anode potential may thus be varied
and will be usually considerably less than
that of the grid. When this circuit is con-
nected up, a suitable adjustment of T will
establish continuous oscillations in LC. The
explanation is that the anode current de-
creases as the anode potential is increased,
thus producing a negative resistance in the
circuit containing LC. The very high posi-
tive potential of the grid causes the elec-
trons to strike A with a sufficiently high
velocity to liberate more secondary electrons
than the number of primary ones which
strike this electrode. These secondary
electrons would normally return again to
the anode, but the higher potential of the
grid draws them away. As the potential of
A is increased, the number of secondary
electrons (which are immediately drawn
away by the grid) increases very rapidly,
altho the primary electrons increase hardly
at all. The anode thus loses more electrons
than it gains. Hence the negative resistance
effect which will set up oscillations in any
kind of oscillatory circuit placed between A
and T. An iron-core low-frequency circuit
is “oscillated” as easily as a circuit of the
highest frequency. Moreover. the frequency
of the oscillations is practically equal to the
natural frequency of the circuit. No
troublesome retractor coils are used, and the
arrangement provides a means of obtaining
alternations of any frequency.

Abstracted from the Electrical Review. 1920.
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THE EFFECT OF IMPURITIES ON
THE IONISATION POTENTIALS
MEASURED IN THERMIONIC
VALVES*

By L. S. Palmer, M.Sc.

- This work was undertaken with the ob-
ject of determining the causes of the low
value obtained for the ionization of helium
by a valve mecthod recently described in the
Radio Review (Aug., 1920) by Dr. Hodg-
so1l in conjunction with the author. Since
the publication of this paper Stead and Goss
ling (Philosophical Magazine, Oct., 1920)
have, by a different valve method, obtained
a similarly low value. They also obtained a
value of 12.5 volts for the lonizing potential
of argon, which value is 4.1 volts less than
that obtained by [odges and Palmer in the
worl previously mentioned.

Proicssor Horton and Mliss Bailev (Phil
osophical Magazine, Oct., 1920) have shown
that the addition of a trace of mercury va-
por to helium is suthcient to causce ionization
pliencmena of voltages varying from about
20 to 25, but that true ionizaton of the
helium does not occur with voltages less
than 25. Thesc cffects were accounted for
by the fact that 2.5 volt radiation of helium
can 1onize the impurities of low ionization
potential that may be present in the tube.

*Radie Review, March, 1921

WEATHER REPORTS BY RADIO.

The United States \Veather Burcau has
arranged with the Department of Science of
St. Louis University for the latter to send
broadcast by radio-telefone twice each day
the official weather forecast for Missour:
and lllinois, and also the reports of the
water stages of the Mississippi, Missouri
and Illinois Rivers and their t(ributary
streams.

This service will start on April 15 and
the weather forccasts will be sent ont at
jo:00 a. m. and 10:00 p. m. of each day
from the powerful wireless station of the
University, which until the completion of
the Government wircless station at the
Chain of Rocks also was used to direct the
aerial mail between St. Louis and Chicago.
In that servce, however, the key was used,
and in the Weather Bureau Service the ra-
dio tclefone, to which anyone with a proper
receiving apparatus can “listen in,” will be
the medium of communication.

The arrangements for the service were
made by Montrose Hayes, Chicf of the
Weather Bureau of St. Louis, of which the
St. Louis University Observatory is a co-
operating unit and with the approval of the
Department in Washington. The service
will send the official Government forecasts.
and the Department of Agriculture requests
the newspapers and the Chambers of Com-
merce of the various cities and the Farmers
Organizations within a radius of at least
150 miles in every direction from St. Louis,
to make preparations to take advantage of
the service. which St. Louis University will
give gratuitously for the benefit of the pub-
lic of that section of the United States.

The Department of Science of the Uni-
versity will be glad to reccive any sugges-
tions from individuals or organizations who
are willing to co-operate in the service, and
who will look after the local distribution
or publication of the wireless reports.

NEW WIRELESS STATIONS.
The Federal Wireless Telegraph Co., of
San Francisco, has signed a contract to
erect nowerful wireless stations at Shang-
hai. Peking and Harbin at a cost of
$4.200,000. It will be controlled by the
Ministry of Communications.



www.americanradiohistory.com

784

Radio News for Mav, 1921

Who’s Who in Radio

No. 4

REENLEAF WHITTIER PICK-
ARD was born Feb. 14, 1877, in
Portland, Maine. He was educated
at Westbrook Seminary and Law-
rence Scientific School, and later
attended Harvard University and
the Massachusetts Institute of Tech-

It was also found that this combination
permitted a considerable degree of dis-
crimination between the Morse signals and
statics, which was not possible at all by the
coherer-relay-recorder combination.

GREENLEAF WHITTIER PICKARD, A.A.A.S.

discovered accidentally that the detector
could be operated solely by the energy of
the received signals, and this led to his in-
vention of the crystal detector.
While working for the American Tele-
fone and Telegraph Co., in Boston,
Mass, Mr, Pickard tried various

nology.

Having taken up the special study
of wireless telegraphy and telefony,
he devoted most of his time to re-
searches, which led him to several
discoveries for which he secured
patents, the best known of which
are, without doubt, the Crystal De-
tector and the Radio Compass or
Direction Finder.

Mr. Pickard is perhaps best known
as the inventor of the silicon de
tector, the molybdenite detector and
the perikon and galena detectors.

Mr. Pickard began his radio work
in 1899 at the Blue Hill Observatory,
Milton, Mass., under a grant from
the Smithsonian Institute. He then
became associated with Harry Shoe-
maker in 1901, and in 1902 joined
the engineering staff of the American
Telefone & Telegraph Company,
there developing a system of wire-
less telefony which gave good re-
sults. In the fall of 1902 successful
expermments of this Radiotelefone
proved that the transmission of
speech without wires was a possibil-
ity, but it had very little practical
application at the time, owing to the
lack of a satisfactory source of sus-
tained oscillations for the transmit-
ter, and an operative amplifier for
the receiver,

His next invention, the most im-
portant perhaps, since it opened up
an entirely new era in Radio, was
made in 1902 and perfected during
the following years. This invention
was made while he was trying to
improve the coherer; it was found

crystals and substances as substi-
tutes for the carbon of the former
detector, and also tested two crystals
in contact with each other.

During the period of 1902-1906,
250 minerals were tried in contact
with each other, or with metallic
contacts, giving altogether 31,250
combinations, which were all tested
by Mr. Pickard or his assistants, and
many hundreds were found to be
very sensitive as detectors. i

From a present day standpoint,
Mr. Pickard’s most important inven-
tion is that of the loop or coil aerial
direction finder, which he demon-
strated for the U. S. Navy at Dor-
chester, Mass., in 1907, then obtain-
ing the bearing, to within a degree
of arc, of a station over 40 miles
distant,

From 1906 until the present time,
Mr. Pickard has been connected with
the Wireless Specialty Apparatus
Co., as consulting engineer and has
spent a great deal of his time in re-
search work on his loop aerial or
Radio compass.

During the years from 1909 to
1918, he carried out extensive ex-
periments on the elimination of stat-
ics by the use of loop, and screened
aerials, culminating, in 1018, in the
Transatlantic reception system used
at Otter Cliffs. These experiments
and their results were described in
a very interesting article written by
Mr. Pickard, and publisht in this
magazine. —

Mr. Pickard has also been able to
make a crystal detector oscillate and

that a single contact such as is
formed by a steel needle resting:
lightly on a carbon block and con-
nected in series with a battery and
a telefone, formed a most effective detector
exceeding the coherer in sensitiveness,
speed and working reliability.

Mr. G. W, Pickard, Inventor of the Crystal Detector.

This unicontact detector still used a lo-
cal current, but during some experiments
carried out in May, 1902, Mr. Pickard

operate as a beat receiver for un-
dampt waves; a thing genera]ly sup-
Dposed to be limited to the audion.
At the present time, this promi-
nent engineer practices extensively as a
patent expert, and is engaged in radio re-
(Continued on page 841)

Unnecessary Interference

F we look back to the old days when

the wireless stations at Sea Gate and

Siasconsett were .the only coast sta-

tions by which we could forward our

traffic, and then think of the number
of stations situated along the entire At-
lantic coast at the present date, we can
readily see what wonderful advancements
radio has made. If coastal stations con-
tinue to be crected at the rate they were
following the termination of the great
world war, the sea-going operator might
just as well get busy and learn navigation
so as to be able to find his latitude and
longitude (when at sea) and so dete.rmu_le
which is really his nearest coast station in
order to conform with international rules
and regulations. With this great number
of stations, we are bound to encounter an
enormous amount of interference. It is
hard to realize the tremendous volume of
QRM which is encountered in the vicinity
of New York and Long Island. Most ex-
perienced commercial radio men will agree

By CHARLES REBERGER

that it is due to the large number of coast
stations located in these regions.

As. an example,  take conditions .around
New York harbor; here we have four
powerful stations located within a radius
of about 10 miles. How can one possibly
work with all these different sfations work-
ing at nearly the same periods 24 hours a
day. We can plainly see that an incoming
or outward bound liner is forced to work
thru the interference from these four sta-
tions. together with an enormous amount
caused by other ships nearby. This con-
tinuous unnecessary interference is not
only noticeable in these districts. Whether
we be in the Gulf of Mexico or off New-

foundland the working conditions are near-

ly the same, and to come to the point nine-
tenths of it all is caused by the heartless
operator who well deserves to be termed
a “ham.”

Personally I do not see why the poor
amateur radio enthusiast should always be
referred to as a “ham”, for I will wager,

and I am sure you will agree with me,
when I say about 50 per cent. of the sea-
going commercial operators. of today know
less about the radio art than the fellow
who has a station of his own set up-in his
home. We all will quickly agree that the
present day amdteur is not to be consid-
ered in the same class as the amateur of
five years ago. :

There are no waters discussed so much

as those in the northern part of the Atlantic

Ocean, which might be ‘called the “ham’s
playground”. Here international rules and
regulations are ignored and unmercifully
broken. Here is where the novice receives
his practice in sending and receiving. All
day long, for hours at a time, “chewing

matches” are carried on with never a _

thought for the poor soul who is trying to
send some traffic to a distant coast station
whose sigs are very weak. All thru the
hours of the day any mumber of ships may
be heard exchanging “tr's” which are of
(Continued on page 836)
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Correspondence from Readers

TAKES EXCEPTION TO VERNON’S
STATEMENS.
Editor Rabpio NEews: )

In regard to an article appearing in the
December issue of Rapio NEws congrxb-
uted by one Phil Vernon, I wish to register
a distinct kick (he needs kicking anyhow).

As a Navy operator with three years’ ex-

" perience in Compass Work, I take excep-

tion to his statements when he says that
maximum power and broad coupling with
a low decrement should be used. A Navy
“op” should know better than to make such
a statement. A maximum of power may
be O.K. in bad weather, but broad coupling
should never be used. Experience at this
station has shown that accurate bearings
can be taken on vessels within 200 miles
whose “ops” loosen their coupling as far
as possible and not connect their spark gap
in series with the antenna and the grot_lnd.
He may be able to raise more RC stations
in that manner but he will never get an ac-
curate bearing. The law of “minimum
power necessary for communication” al-
ways goes, no matter where. A compass
station operator can always judge the kind
and type of operator on a ship just by the
sound of his spark and the width of his
wave and minima. Also, his sending
amounts to a great deal.

Vessels having only a 74-K.W. set have
been able to reach us from a distance of
250 miles (winter) and we tell them “K.”
If their wave is broad (consequently a
broad minim) we tell them nothing doing,
but if they are any kind of operators and
have a sharp tune and high decrement we
are able to give them QTE’s that will be
accurate to within one degree of the arc.

Paur Mansrierp, U. S. N,
Bar Harbor, Maine.

“LLIMIE” OPERATORS PRAISED.
Lditor Rapio NEws:

Your comment on Mr. Frey, 2AJK’s let-
ter in the February issue hit my antenna
just at a time when my pipe was red-hot,
and my typewriter hadn’t seen a sheet of
letter paper in weeks. Bang! Up started
the o!d rotary, and here’s a few flashes,
the value of which you may determine.
We've had a whole lot of false hollering
in Rapio NEws from some readers, so T'll
go easy, and try not to make any breaks of
my own. To make it short and snappy,
altho I’d like a bi-monthly, 1 know it can’t
be did just now, and have a heck of a
time digesting all of one issue before the
next, so let ’er ride. Would like some of
the Radio Digest articles expanded, but sez
no use in publishing any calls received, as
this field is covered by another publication.
Why dupe such matter? Now, for a little
holler: Everv once in a while, some guy
takes a crack at the Limie operators.
worked them for nine months, using their
own procedure, during the war, and when
a man tells me they can’t operate, he’s got
an argument on his hands. Have opened
up on one gap, field of generator open en-
tirely, using residual magnetism only, 200
miles from at least  three Limie shore sta-
tious, out in the ole burg, and chopped up
my sending, rotten as it was, to see how
mulch cut they got. Shooting code, repeated
not at all, at about thirty per with a bug
should be a good test of an op. In the nine
months, I never had one of the “rotten Li-
mies” ask for a repeat when it wasn’t my
fault, or I knew interference had got ’em.
And, believe me, when a man learns their
procedure, he knows something! Ask any
man who served with the Grand Fleet dur-
ing the war. “Nuf!

Now for a little info. If anybody knows
how to cut out interference from arc light-

ing systems, wish he would send mec the
dope. Can only work about five hours per
month on short waves on account of the
awful noise the ones in this city put out.
Can hear ’em ten feet from the fones on
one tube on 600. Have often been tempted
to take my gat and shoot the blame things
off the poles. The one on the corner grins
at me in fiendish delight every night.

One thing more, and . . . — . — .1 agree
thoroly with Mr. Crone in regard to get-
ting R. C. bearings with the minimum of
power. Have been told to QRP several
times during the past two summers when
getting bearings. Usually worked NBS
with about ¥5-K.W. )

Ranto News fills a very great need in
the radio field. More of it, please! All the
matter publisht is very good, and always
timely.

R. N. OakiLey, 5YB,

408 East College Street, Jackson, Tenn.

WHY NOT “CALLS SENT”?
Editor Rabio. NEws:

If your readers insist on the publication
of calls heard, may I suggest that the list
be limited to calls heard from C. W. trans-
mitting sets? Nobody has suggested pub-
lishing a list of calls sent, yet how much
more ether is jammed nightly by calls sent
than by calls heard! How sad but inter-
estine a list could be publisht of C. W. sig-
nals that were about to be heard, when
nearby spark stations, trying to reach
points a thousand miles away, broke in and
“upset the works”!

The necessity for so much spark inter-
ference, which ,comes mostly from those
newcomers to the wireless field who are so
unwise as to start in with spark instead of
C. W. sets, is fast disappearing. The aver-
age amateur would no doubt find a great
deal more pleasure in copying signals from
distant government and commercial sta-
tions, especially foreign stations, than he
does in sending that famous message,
“How's my spark, O. M.?”; but to attain
the necessary receiving specd to copy these
stations requires a good six months’ prac-
tice, whereas he can gain ten or fifteen
words a minute transmitting speed in about
a week. So he joins the “Order of Fish
with Lightning Fins and Tin Ears,” and
operates a “One-way” station, that is, a
station which does a large amount of send-
ing and hardly any receiving.

But now the wireless telefone is here
to make receiving a hundred times more
pleasurable than key-pounding. Who would
prefer calling every amateur in the call
hook, in the vain hope of being heard in
Honolulu, to an evening spent in listening
to the Duncan Sisters? The radiofone
brings music, vaudeville, lectures— the
country’s best talent—right into the home
On. Sundays, if father refuses to go to
church, put a set of fones on his head, and
presto! he hears a sermon from one of
Pittsburgh’s noted divines without losing
a puff from his evening cigar.

On the other hand, what will turn a
man’s mind from thoughts of God to
dreams of hate quicker than a rasping
spark note, breaking in and completely
drowning out all sounds of speech? In
our town are several young men who take
delight in telegraphing to one another, dur-
ing sermon or concert, with enough power
to reach the coast. How I should like to
be turned loose on their sets with sledge-
hammer! - No doubt there are many such
ardent young brass pounders in nearly
every community, and so I suggest. Mr.
Editor, that vou ask these enthusiastic
Knights of the Key. from the pases of
vour magazine, please to use the land wire
telefone during the hours in which the ra-

diofones are broadcasting. Courtesy de-
mands that they use their transmitters dur-
ing these periods only when necessary, and
that they use the snininim power necessary
for each communication,

By announcing in the Rapio News the
admirable programs now being broadcasted
regularly by the Navy, the Westinghouse
Company and the DelForest Company, you
have performed a great service for the
amateur world. Through these programs,
and through the interest developed in vac-
uum tube transmitting sets by the articles:
in your pages and elsewhere, the spark is.
fast being supplanted by the sharply tunedj
and much less interfering C. W. outfit.
More listening and less spark sending willj
have a more favorable effect on govern-.
ment attitude than anything else the ama--
teur could do, and give him increased pleas-
ure in the bargain. 2]

N. W. Tuuy,

Fort Wayne, Indiana.
. (Yes; slowly but surely the C. W. tide
1s sweepimg onward engulfing the prehis-
toric spark sets. The editor is glad to see
that his preachings, started ten years ago
are  finally converting the amateir/—
Editor.)

WANT CALLS HEARD.

Editor Rapio NEws :
Dear Sir:

In glancing over the March issue of
Rapio NEws we note a discussion as to
whether or not the “Calls Heard” by vari-
ous amateurs should be publisht.

A letter by a New York amateur saying
that the “Call Heard” columns are useless
TRUCK certainly made us spit on the cat
and look around for the old man’s Wouff
Hong, which we hope New York amateurs
will use on him.

We are intensely interested in relay work,
as are all the REAL amateurs in the coun-
try and believe us one of the first things
a real DX man looks for on obtaining a
radio magazine, is the “Calls Heard” col-
umn. The other radio magazines publish
some but not enough of them.

Hoping to see calls heard publisht in
Rapio NEws in the near future are the
hopes of two DX men.

Very truly yours,
Jou~n F. SCHOLTER,
C. H. ZELLER,

Operators.

Tribune Radio Station,

Foreign News Service.

RE CANADIAN AMATEURS.
Editor Rapio NEws :

An idea seems to prevail thruout the
United States that the Canadian amateur
is limited to 50 meters wave-length. Some
are and some are not, as the quotation
from the “Radiotelegraph Act,” part 2,
paragraph 20, shown below, says:

20: “The ‘wave-lengths which may be
usel vary with the distance between the
licensed station and any commercial coast
or land station or a route of navigation
as follows:

For Transmission—

Class 1—Stations located within five
miles of a commercial coast or land sta-
tion or a route of navigation shall not use
a transmission wave-length greater than so
meters ;

Class 2—Stations located more than five
but less than 25 miles from a commercial
coast or land station or a route of navi-
gation. shall not use a transmitting wave-
length greater than 100 meters;

Class 3—Stations located more than 2%
but less than 75 miles from a commercial

(Continyed cn page 816)
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A Honheycomb Coil Tuner

By PAUL G. WATSON

S many requests for details of the

“honeycoml coil” tuner shown in the

picture of my station in the Deccem-
ber, 1920 issue of this paper have been re-
ceived, I have tried to make them as plain
as possible in accompanying drawings, as
the number of requests makes individual
answers impossible.

As I could not possibly lay down a set of
plans that every amateur would follow, I
have left out or drawn attention to places
where substitutes may be used for the ones
used in constructing the original tuner. In
constructing the original, Atlantic Radio
Co.’s “ARCO”, unmounted condensers were
used, but Murdock or other condensers of
.00l mf. capacity might be used with
cqual results. The 3” standard “Corwin”
black dials, with knobs, were used on the
condenscrs, to avoid the necessity of en-
graving. or fastening graduations on the
panel. The shaft of the ARCO condensers
is the proper diameter for the 3” dials. A
condenser of .00ors mf. may lhe used as
a primary condenser, but was not used in
the first case.

In boring the hole for the condenser
shaft it is recommended that the hole be
made /s’ larger than the shaft of the con-
denser, to allow frece movement of the ro-
tary plates, and to allow for slight error
in setting the screw holes in mounting.
The larger hole is completely covered by
the indicating ‘dial and does not show. In
mounting the coil mount, the center line
of the upper set of holes should be about
2" from the top of the panel, to give proper
proportion to the panel. As many ama-
teurs construct their own mounts the di-
mensions of these holes are omitted. A De
Forest type “LC-100"” was used on the orig-
inal. In any case a mount with gears for
turning the movable coils should be used,
as placing the hands on the coils, when
tuning, will greatly change the capacity.

Three %” wood screws, round head
brass, should be used to fasten the panel
in the oak cabinet. Screws 34” long are
sufficient. The cabinet should be well fitted,
then screwed and glued together, and the
back fastened permanently on, as all the
apparatus is mounted on the panel itself.

A scraich mark can be made on the front
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¥ront View of the Finigshed Cabinet, If Desired
a Serie Paralle! Switch for the Primary OCon-
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Dimensions of the Front Panel and Cabinet in
Which a Shelf Could be Fixt {0 Support a De-
tector Tube and B Battery if Desired.

of the panel, at the point where the con-
denser is turned to a zero capacity, prefer-
ably at the top, and then scratched care-
fuilv several times, using a divider point
to make the scratch. Several light scratch-
es in the same place will make a very much
neater line than one heavy mark, as the
heavy line will chip out along its edges.
The line should be rubbed full of white
lead, and the surplus carefully wiped off.

In case the bakelite panel is badly
scratched when finisht drilling the holes
for mounting the apparatus, it can be
smoothed off with a very fine emery paper
and oil, and then polisht with “Crocus
Cloth” and oil. This will give a nice
“grain” to the panel.

Binding posts with insulating tops are
preferred as a chance contact with them
will not effect the adjustment of the ap-
paratus as much as if contact were made
with a metal post. In wiring this set, a
heavy stranded lamp cord, or stiff wire, at
least No. 16 gauge should be used. By ar-
ranging the tickler at the bottom and the
other two sets of posts on the same sides
as their respective coils, a minimum length
of connections in the tuner can be had. All
joints in the wire should be soldered, and
the wire  soldered to the binding post
SCTews.

In mounting the dials on the condenser
shaft, a very small space should be left;
about =", between the back of the dial
and the front of the panel, to eliminate a
grinding sound which is heard when the
two touch. .

In using this tuner, especially on long
sustained wave, the adjustments must be
made close, and a slight variation of either
tickler or secondary coil, or condenser will
change the wave-length of the set sufficient-

s WWW americanradiohistorv. cbm

ly to lose a distant station, and to make
a nearby station unreadable. I have found
that for maximum efficiency a minimum of
condenser capacity must be used, in both
arc and spark work, and a coil of the larg-
est possible size be used to give the desired
wave-length.  The reason for this is self-
cvident. In arc work I have found coils
for the tickler socket to be somewhat larger
than recommended by the De Forest con-
cern, for instance many arcs are heard on
my set, using a 600 primary, 750 secondary.
and a 600 tickler. I have tried all combi-
nations of these coils and find that a tickler
and primary coil run nearly in the same
sizes, which is contrary to modern prac-
tice. Exception to this was found in the
extreme long wave coils, 1,250 primary,
1,500 secondary and 600 tickler. This was
the only case however where the differ-
ence was much over 10 or 15 per cent. of
the number of the coil (Primary). In
adjusting the coupling of the coils the
hands should be kept as far from the coils
as possible as the capacity of the hands
will effect the coils, and when removed will
detune the set. The apparatus used in con-
nection. with the original tuner was a De
Forest “Ultraudion,” and was Trebuilt,
using the original circuit, but with new
grid leak and condenser. All the appa-
ratus, with the exception of the fone cir-
cuit, is wired with “Packard” cable, giving
a minimum of resistance.

If sufficient funds are at hand, and in
order to make of this cabinet a precision
receiver, some Verniers condensers could
be used, as they help a great deal in tun-
ing C.W. or Radiofone; they should be of
001 mf, capacity,

An addition that may be made also is a
serie parallel switch for the primary con-
denser; this switch may be either of the
well known De Forest type or a D.P/D.T.
telefone switch, taking much less room on
the panel.

In the space left, between the condensers
in the center of the panel, a filament rheo-
stat could be mounted above the serie
parallel switch, if a V.T. detector is to be
mstalled in the cabinet where there is
plenty of room for a tube and a “B” bat-

tery.

ckier

Diagram of Connections of the Honeycomb Qoil-

Tuner, This Hook-up Which is Very Simple

Should be Studied by the 173 Amateurs Who
Asked for it,—The Editors,
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Portable Radiofohe Set

HE accompanying sketches and one

hook-up are of a portable Radio-

fone set which I am making to in-

stall on my motorcycle. It is very

simple and easy to construct and
any amateur can build one at a small cost.
This set is for transmission and reception
of Radiofone messages, employing one
audiotron for both uses.

The one I am making is 8” x 6” x 44",
when all assembled in an oak box mahog-
any furnisht. The panel is of bakelite,
714" x s¥” x f”, but it can be made
larger or smaller to please the constructor,
so I am going to omit sizes, except that of

g 7

General Layout of the Panel.
is the General Change Over Switch, Making All
Necessary Connections for Sending or Receiving,

In the Center
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On the. left is
the complete
diagram of con-
nections of the
telefone set,
while on the
right Fig. 3
shows the in-
side of the
cabinet. Note
the special
vario coupler
and the dispo-
sition of the
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“B’ battery.
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the variometer coupler which is of my
own design.

Referring to Fig. 1, it shows the front
view of the panel with its dials, switches
and transmitter in place. S. B. T. is a
Skinderviken transmitter button; V. C. S,
secondary of vario-coupler; V. C. P., vario-
coupler primary switch; A. T. W., audio-
tron window; C. O. S., change over switch;
V. C., variable condenser; R., paragon
rheostat: A., .aerial binding post; G.,
ground binding post; P., fones binding
post. Fig. 2 shows the back view of the
panel with the parts in place.

I will now describe the variometer
coupler, 5, Fig. 2, as it is novel. The
primary 4, is 4” diameter by 4” long, %"
wall, wound with No. 24 wire, S. C. C. as
follows: Start 34” from bottom up to 27",
taking four taps for first 2” and one tap
at 74”; leave 5" and continue to 13" from
top. Leave leads long enough for connec-
tions, shellac well and let it dry.

The secondary, 2, is 34" diameter by 2"
long, ¥4” wall wound with No. 24 wire as
follows: 4” from bottom up to 74", leave

ImproveddHomemade **B”’

Regular “B” batteries cannot always be
obtained and sometimes the prices are too
high. Another thing is that sometimes
there are a few dead ones in with the good.
ones and these dead ones will spoil the
rest.

As all those who make their own “B”
batteries know, the hardest part is solder-
ing them together. My experience was that
when I soldered them the heat of the iron
evaporated the acid and made the cells
dead. Then I had to disconnect it and put
a new one on more carefully, but still some
would be dead. After I got all
good cells connected I had to
squeeze the cells tight to obtain
a current for my set. This I had
to repeat every time I “listened
in” This didn’t satisfy me so I
made several experiments until I
finally succeeded with the follow-
ing one,

This case will hold ten bat-
teries which give twentyfive

volts. The wiring may be hid-
|

======

By ADAM KRISTINIAK, Jr.

are equal to the sum of the batteries plus
the springs. The batteries 1 have used
are 1” x 3” and 74" long. The springs are
1”7 or 194”.
The materials necessary for construction
of case are as follows:
1 Top piece—10” x 115” x 15",
1 Bottom piecce—10” x 135” x 15",
1 Back piece—10” x 414" x 15"
2 Ends—s14” x 115" x 15",
10 Springs about 1%4” long x 3&”.
The wood is all of 14” stock altho a little
lighter will not hurt. Hard wood is prefer-

— 2

den or may be as I have it
on the outside. Batteries of dif-
ferent dimensions may be .used
providing the inside measurements

A Olever Idea to Make a ‘B’ Battery.
be Easlly Changed if it is Down and Replaced bv a New One.

"
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74" space and continuc up to 8" from fop.
Leave leads long enough at each end for
connections. Shellac well and let it dry.
Now by this time the primary is dry.
Drill a hole 5” diameter between the cen-
ter of the 74" space, to allow a rod #” in
diameter to pass thru to revolve the sec-
(Continued on page 798)
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Frg 2
Back View of the Panel Supporting the Com-
plete Set of Parts.

Battery

able. If one wishes to get springs the best
way is to take the spring from an old cur-
tain rod and stretch it so that the turns are
each about 14” apart and they may be clipt
at every fifth turn,

The wire for connections should be about
No. 24. A few turns so that a flat coil is
obtained and when scraped it should be
pusht thru the top piece from the inside
Then it should be brot around and soldered
1o the spring of the one before. The spring
should then be nailed to the bottom piece
and in turn the bottom piece nailed
to the back piece. Be sure that the
wiring goes from negative of one
cell to positive of another. The
first positive is connected to a
binding post and the last negative
to the second binding post. The
p%acing of the cells is very sim-
ple.

Take the cell and press it
on the spring and then shove
it in to make. contact with the
coil above. This case will en-
able you to make quick changes
and tests and will last for a
long time.

)
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Some Practical Radiofone Experitments

By G. RIDLEAK, V. T.*

Authorized by Fred Burgess, Keeper

THOUGHT I would write you again
and let vou know the troubles I have
had with radio telefony. I always
had a vague suspicion that the name
wasn't the only foney thing about
radio telefony, but now, after several
months of experimenting, I feel quite sure
of it. My first investigations were carried
out with an alleged half kilowatt arc as
the victim. In a moment of weakness I
yizided to a rash impulse and built a hand-
pump style of arc, as described with great
Huency in the January, 1920, issue of Rapio
News I had previously insured my life
against fire and burglary and had also im-
poried specially designed silver fuses, prac-
tically non-blowable, from Tierra del
Fuego, so 1 felt I was fairly well
prepared to cope with the fiendish
device that I had constructed.

At last it was ready for its t(ial
trip. With feverish haste I tied
down the safety valve, having first
poured in a gallon of eau-de-what-
ever-they-call-it. This stuff, which
was a variety of home-brew and
had a kick like the front foot of an
ostrich, consisted of equal parts of
alcohol and liquid oxygen and was
intended to trickle into the ma-
chine a drop at a time. The al-
cohol was, 1 suppose, to keep the
arc “lit up,” and the oxygen was
merely used to dilute the alcohol.
Full of great expectations and as
much of the alcohol as was left
over, I flooded the carburetor and
stept on the starter. Nothing do-
ing. I tried again. Still no results.
Plainly there was something wrong
with the ignition system. I got out,
removed the hood and started to
test the spark plugs. Then I sud-
denly remembered that if an arc
refused to do its duty the custom-
ary procedure was to strike it, not
roughly, mind you, but nevertheless
quite sternly. If this had no ef-
fect you were even allowed to
spank it.

I gazed at it and my heart failed
me. It seemed so small and de-
fenseless that I couldn’t find it in
me to strike it. However, I de-
cided to sacrifice my personal emo-
tions for the advancement of sci-
ence, and closing my eyes, 1 tapt it
timidly on the nose. It coughed,
wagged its tail and began to hit on
one cylinder. Encouraged by this
apparent good-will I opened the
throttle and—the fireworks began. The
arc hit on all eight cylinders at once and
then went out. Im its hurry, it didn’t bother
to npen the window but took part of the
window sash out with it: I guess I must
have got the mixture too rich. Incidentally
I was able to get out of bed two weeks
later, but I still had one eye in a sling.
Since then I have confined my attention to
a bulb transmitter and receiver which I
shall attempt to describe.

The fundamental principles of this set
were gleaned from an article entitled “A
Three Tube Combination Transmitter and
Receiver” which appeared in the December,
1920, issue of Rapro News, but I added a
few variations of my own. For instance,
I included several more switches and thus
gave the set the ability to transmit both
dampt and undampt waves in addition to
its criginal versatility of being able to talk
in four languages and Chinese, which is
just a gurgle. With this set I could re-

ceive spark stations, and by throwing a
switch [ could change to C. W. stations.
Throwing another switch allowed me to
use the set as a telefone while still another
switch connected it up for straight C. W.
or moderated buzzer transmission. Had it
not been for the fact that I ran out of
switches at this point I might have been
able to make the set clean the windows
and cut the grass or cven bathe the baby.
However, 1 had to be very careful where
I “threw” all these switches because I once
hurled one thru a window and hit a police-
man, who was standing just outside.
When I bought the bulbs for this set [
did not take the precaution of pinching
them to make sure they weren’t soft and

Here is a Photograph of Mr. G. Ridleak in His Radio Labora.
tory, Taken During Some Experiments With the New Arc
‘ He Has Invented.

consequently when I got them home I
found they were too ripe to be of much
use. As you all know, a transmitter bulb
should be highly exhausted, so I endeav-
ored to find a method of exhausting these
bulbs. To my dismay they seemed to be
full of pep and vigor and absolutely inex-
haustible. However, taking a mean ad-
vantage of the fact that they were French
bulbs I hooked them up, placed a phono-
graph beside them and started to play
Scotch records. They strove nobly to re-
produce the Scotch accent, but it was too
much for them. In half an hour they were
so exhausted that I had to throw cold
water .on them to bring them back to con-
sciousness.

T use two of these bulbs, as I have found
this number to give the best results in
moderated buzzer and C. W. telegraphy.
One hulb handles the dots and the other
the dashes and by this means the speed of
transmission can be doubled.

*Chief Radio Bngineer, Toronto Lunatic Asylum.

My latest invention in high potential bat-
teries is a real fruity one. To supply the
necessary juice for the plate circuit I
bought a carload of fresh lemons, reduced
them to their lowest common genominator
and extracted the square root.' I then tri-
sected each one into two equal parts, placed
a piece of copper and a piece of zinc in each
part and connected them up in series-par-
allel, taking care to keep their poles all
pointing in the same direction. With this
battery it is necessary to run the connect-
ing wires thru several fcet of cheesecloth
or mosquito netting. This is called a filter
system and is used to strain the juice in
order that no lemon seeds may get into
the bulbs and clog them up.

The microfone is of the carbon
grain variety and is entirely home-
made. The case consists of a small
round salmon tin with grains of
carbon substituted for the salmon.
None of these carbon grains are
larger than walnuts and all are
carefully covered with shellac. For
a diafram I use a piece of sheet
brass.  Speaking of diaframs, I
have found that for best results
they should never be more than a
quarter of an inch thick, or they
will make the voice sound rather
muffled.

With this set<l give a wireless
concert every Saturday night on a
wave-length of .0or microfarad.
The concert begins at 9:75 P. X.
and continues until I get tired of
singing. This usually takes from
two to three hours. Unfortunately,
several weeks ago while singing the
aria from Paderwhiskey’s Minuet
nearly half a gallon of it got stuck
in my throat and brought on an at-
tack of house-maid’s knee. Since
then I have been unable to sing, but
I bought a phonograph record and
kept on with the concerts. On one
side of this record is that beautiful
solo “Locked in the Cradle with
the Sheep” while on the other side
is the well-known love song “I Fear
You're Stalling Me.” I play this
record on the sewing machine, and
find that I only have to change the
needle about every three weeks.
Needless to say, the best musical
effects are produced on a Singer
sewing machine. A friend of mine
who also gives a weekly wireless
concert confines himself to organ
recitals. He plays these on a thing
which I believe is called the “QRT.” ' This
mstrument, or whatever it is, is said to be
the official organ of the Awful Racket
Raisers’ League. From what I’ve seen, it
sure takes a lot of wind to run an organ.

But to return to my own wireless con-
certs, I mav say that they are enjoyed
every week by a large number of my local
radio brothers. On concert nights they all
come over to my station and make them-
selves at home. When they are all assem-
bled T get the wireless telefone set work-
ing and begin to play the phonograph, or
rather, e sewing machine. Without
boasting I can say that the music is dis-
tinctly audible all over.the room. Wire-
less telefony is certainly marvelous, isn't it?

In closing T .would like to add that if
any of my fellow amateurs who find it dif-
ficult to understand technical questions,
such -as “Why does a spark gap,” will send

(Continued on page 836)
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The Death Dash
B

y “SPARKS”

T was a cold bleak evening in late
September and Bill Fenwick was feel-
ing rather fed-up as he sat on duty
at the little 5 K. W. station at Windy
Bay. Windy Bay is a small town hid-
den away on the Great North West coast.
The wircless station is perched on the top
of a cliff which forms a circle around the
harbor and from the station to the shore
there is a sheer drop of some 300 feet or
more. Bill, having nothing better to do,
was ruminating on the queerncss of people
in general, and Mr, Ralph Conway in par-
ticular. Mr. Conway, who was commonly
knownt as the “Old Man”, was the officer
in charge of the station. He apparently
lived in perpetual fear, and Bill was often
tempted to ask him why he always carried
an automatic pistol in a peaceful little place
like Windy Bay, but his manner precluded
familiarity, and, morcover, one’s past Is
one’s own in the Great North West.

The “Old Man” was a tall, heavily built
fellow, a little past the prime of life, but
his features made him look older than he
really was. Imprinted on his face was the
unmistakable mark of the hunted, the mark
of one who dwells in constant fear for his
life. He had a peculiar habit of suddenly
glancing backward, over his shoulder, and
so great was his terror lest anyone should
come upon him from behind, that he had
placed a large mirror over the operating
table in order to command a full view of
the room while he was on duty. In addi-
tion to this he alwavs bolted the door on
the inside while he was working at night
and never allowed anyone to enter until
the next operator came to relieve him
in the morning. The only courage he knew

was the kind that he bought by the flask -

and drank when he needed it, which was
quite often. Although a drink or two made
him a corking good sender, it had a dis-
astrous effect upon his temper, a fact which
Bill, and Edgar Sloan, the third operator,
knew only too well, to their sorrow. Just
two days before, while in a drunken rage at
some imaginary negligence on the part of
one of the operators, the “Old Man” had

‘new pair was 1now in use

picked up the fones, ripped
them from the receiving set,
and hurled them at Edgar’s
head. Luckily they missed

LR

At ten minutes past three I
started the engine and then
held my key down as the en-
gine gained in speed and the
power increased. At three fif-
teen I released the key and
shut off the engine for I knew
that Nesbhitt was dead.

their objective, but smashed
themselves hopelessly
against the wall. A brand

at the station. )

Bill was pondering on all these things
and wondering what would happen next,
when he realized that he was being called.
The call was quite loud and sounded like
a spark coil, which struck him as being
rather strange, since there were no amateur
stations within hundreds of miles. How-
ever he replied with a string of QRA’s and
the answer came buzzing back:

“This is the yacht Fentura, arriving at
Windy Bay. Is John Nesbitt the chief op-
erator at that station?”

John Neshitt! Bill suddenly remembered
that only a few weeks ago he had seen
one of the “Old Man’s” books with that
very name written on the fly-leaf. Could
he be living under an assumed name?

“No”, he flashed back, “his name is Ralph
Conway. QTC? QTC?”

“Has he a slight scar on his left cheek?”

Bill was startled. “Yes”, he replied, for
as a matter of fact the “Old Man” did have
a scar on the cheek indicated. “Is he at
the station now? If not where is he and
when will he be back?” asked the unseen
interrogator on the [entura.

The other operator’s curiosity caused Bill
some surprise, but he replied.

“No, he is down in the town, probably at
the Golden Eagle saloon.
He won't be back until
about midnight, when he

goes on duty.”

“Thanks. Can vyou let
me have some carborundum
if 1 come up to the station
for it?”

“Sure,” replied Bill, “come
right up.”

Inside one of the fones was a
small steel tube containing a
charge of gun powder and a
.22 calibre bullet with a fihe re-
sistance wire running thru the
tube. The strong signal from
the Ventura had heated the
wire igniting the powder and
discharging the bullet into Nes-
bitts head.

He went to the window
and in the gathering twi-
light he saw a 75-foot yacht
lying at anchor almost be-
neath the station. It was
equippt with a large four-
wire aerial, which extended
from the bow of the boat
up to the masts and down
again to the stern. Even

. wwWw americanradiohistorv. com

as  he
and
the shore.
along the beach while the other waited in

watched, a dory was lowered
two men got in and rowed to
One jumped out and walked

the dory. Twenty minutes later there was
a slight knock at the door and Bill, upon
opening it, received quite a surprise, for
his visitor was a little old man with long
white hair and a white beard, He wore a
furtive, cunning look, but when he spoke
his rather pleasant voice dispelled the Dbad
impression which his appearance created.
No amount of pleasantness, however, could
counteract the almost maniacal glint that
crept into his cyves from time to time.

“Good cvening, young man”, ne said as
he stepped into the station, I am Robert
Strathroy, of the Fentura. Nice little set
youw've got here. Those are good looking
fones.”

With these words he stepped to the table,
picked up the fones and examined them
intently.

“Yes”, replied Bill, “they were just new
two days ago. You scem to be quite a radio
enthusiast, Mr. Strathrov.”

The other laughed a short, unpleasant
laugh and a wild, half-crazy light shone in
hiis eves.

“Dy bov,” he said, “wircless has occupied
my time and attention for many years. It
has brought me great pleasure and will
hring me more pleasure yet.”

Then they talked for nearly half an hour,
during which Mr. Strathroy asked a great
many questions as to the appearance and
habits of the “Old Man.” At last he arose
to go, and while Bill was getling him the
carborundum he carefully examined the
fones once more. On the door-step he
paused.

“I guess von find life rather dull up here,
eh? How would you like me to bring up
some magazines? I’ve got a whole pile
of them down in the boat.”

“Well, they would he acceptable,” agreed
Bill, “I've read pretty ncarly everything in
the station.”

“All right, T'll be back with them in a
little while. See you later.”

“So long. Don’t get lost in the dark”

More than an hour elapsed before there
was another knock at the door and Mr.
Strathroy stepped into the room, carrying a
bundle of magazines and a tin can.

“Here arc your magazines. Sorry I kept
you waitnig so long, but I had to do somec
worl on the boat. I brought this can to see
if vou could let me have some coal-oil.”

“Oh, thanks,” said Bill. “Wait a minute
and I'll get you some.”

(Continued on page 824)
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HIS Department is open to all readers. It matters not whether subscribers or not. . All : - and
t g photos are judged arra.
I efficiency of the apparatus, neatness of connections and general appearance. In order to increase thiz igteregotrigefﬁis deparnget.ltlxlx%rxlltt we
rvr‘xlake 1tfa. réxleknoth t{) putbhls_h h;;hotograprkln‘iul of stations unaccompanied by a picture of the owmer. "

e prefer dark photos to lig ones. e prize winning pictures must be on prints not smaller than 5 x 7. We cannot od!
pictures smaller than 3% x 3}4”. All pictures must bear name and address written in ink on } mnoan 108 e
glving full description of the station, aerial equipment, etc.. must accompany the pictures. the back. & letier af uat.leay 106) works

PRIZES: One first monthly prize of $5.00. AIll other pictures publisht will be paid for at the rate of $2.00.

J. E. Brown’s Station

THIS MONTH’S PRIZE WINNER

T T m—— ..,

e ——

Here is a Modern Amateur Station. A Radiofone and C.W. Sending Set, and
an Efficient Short-wave Receiver, as Shown in This Photograph, Are All That
Are Necessary to do Some Interesting DX Work.

In a letter sent with the photograph of
The accompanying photograph shows  the front cover of this magazine, with Mr. lis dog, Mr. Brown says: “The intelligent
M Brown’s station (INBA) at Glen Brown’s dog, Lassie, listening to her mas- animal enjoys the music as much as her

brook, Conn. ter’s voice during some Radioione experi- master?!”’ )
Tt is this station which 1s represented on  ments. (Continued on page 843)
Radio Station 8FN
In the large photo from left to right Note the good arrangement of the ap- you “hams” with your transformers on the

are the De Forest radiofone type O, radi- Pparatvs and short leads. This compact floor and your OT’s on the wall had better

ation 1 ground circuit 134 amperes, long- transmitter stands only 28” high. Some of copy after this idea. WM. C. BABcock.

wave receiving tuner which copies all for-
eign stations, audion ultra-audion detector,
one step amplifier cabinet and two step am-
plifier cabinet. Alove the detector and
amnlifier cabinets is a Grebe CR2 regen-
erative receiver for short waves. The horn
above is a loud speaker, On the CR2 is
a wave mcter and on the wall at the ex-
treme right is an assortment of honeycomb
coils for amateur, commercial, NAA time
and power coils. On the bench at the right
may be seen the transmitting key capacity
50 amperes. -Above the long wave tuner
arc two variable condensers.

‘The transmitter is a three-quarter kilo-
watt, Thordarson type R transformer. Two
one MF condensers are shunted across the
primary and the middle terminal grounded.
To take care of the kick back two non-
inductive high resistance coils were in-
serted between the transformer secondary
and the condenser. The condenser is the
wcll-known old standby Dubilier, which
has a capacity of .0o4 MF. The spark gap

will be noted as a common type. Murdoqk This Station is a Very Complete One With a Well Planned Spark Transmitter, The Photograph
OT and Eldredge HWA. This set radi- on the Right, Which Was Designed to Have Very Short Oonmections, SBhows the Details of the .

ated 4% amperes, Spark Bet.
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LeRoy Paslay’s Station

hen the flu first came to Manhattan,
Kansas, LeRoy Paslay, twelve-year-old,
was one of many who was confined at
home with nothing to do and no place to
go because of the quarantine. Like most
boys of his age he was restless and couldn'’t
be idle long, so he went to the library on
the c¢ly and procured some reading mate-
rial which he found to be dry. Ordinary
books were distasteful, but luckily he
stumbled upon a little pamphlet telling
what wonders a simple wireless telegraph
outfit would do. The book has changed
the destiny of his entire life.

Becoming interested immediately in the
new science, he read eagerly everything he
could find on the subject and finally con-
structed a simple outfit in the back room
of his father’s studio, using an iron wire
aerial and utilizing such materials as he
could find about the town. But the war
was on and the current was off most of
the time, so the eager youngster had little
success. However he continued his studies
and added material to his station from
time to time until now he has an outfit
worth more than $150 and is still adding
whenever he gets some spare money.

The outfit he has now is capable of re-
ceiving communications from all over the

1 am sending you two

JOERLE AR

Boys, here is
one who built
his own, and
it is a real
fine one with
two-step am-
plifier
‘n'everything.
Note the roll
of paper used
to write the
long press
messages in
the right hand
corner.

[T

United States and even further. At any
time of the day messages are picked up
from Arlington, San Diego or New Bruns-
wick., The most distant message he cver
received was from POZ, Germany, at a
time when the Atlantic was said to have
been quiet. The operator at the Kansas
State College station received the same
communication. ILast vear young Paslay

T. E. Olson’s Station

picked up a “Q. S. T.” or general call from
Cincinnati, Ohio, giving the detailed re-
port of one of the world series’ haseball
cames.

During the summers and on Saturdays
the voung operator sends the daily weather
forecast from the station at the Kansas
State College to the different stations over
the state.

above receivine set.  All

pictures of my wireless
station, 7KR.

The sending set con-
sists of a 4 K. W.
Thordarson Benwood
rotary disc using 34CO
R.P.M. induction motor,
Murdock oscillation
transformer and oil 1m-
mersed condensers.

The complete sending
set is fixt upon a shelf
over the receiver and is
shown in one of the
photographs.

The receiving set con-
sists of a Wireless Spe-
cialty Co.s IPsoo re- )
ceiver and a homemade one-step amplifier.
Three General Radio Co.’s long-wave in-
ductances are used to tune in the big sta-

tisad a3

ships on the coast and
far out at sca ire copied,
as well as all the high
powcered stations of (he

I am going to install
a Paragon regenerator
for short wave-lengths,
with which I expect to
obtain much better re-
sults for short waves,
and especially for D.X.
work.

What Do You Think of This Receiver? Fine. eh! But Teddy Had to Fix the High
Tension Apparatus on a Shelf, for His Little Brother, Who May Be Seen on the
Right, Used to Hide in the Condenser, and This Caused Trouble When Sending.

tions; Brandes and Holtzer-Cabot fones
are used.
I have had very good results with the

A. Brook’s Station

AL

Boys, see how
young they
start in the
game! No
wonder that
some of them
are such
good ops.

SHHNHERN R

wwWww americanradiohietorv com

My aerial is of the
usual flat top type com-
posed of four wires and
erccted over the house.
' The ground connce-
tion was carefully made and contributes
n]uch to the efficiency of my set.

T. E. Orson. 528 Market St., Portland, Ore.

_This is a picture of little Mary Brooks.
nine years o_l' age, scated at her amateur
wireless station in her home in Santiago
de Cuba. She can receive ten words per
minute. The receiving tuner on the left
is homemade. Waves from 100 up to
20,000 meters can be heard in combination
with honeyg:oml; coils and condensers. In
the center 1s a4 De Forest two step ampli-
fier in combination with another step and
audion. NAA comes in very clearly
with audion alone, a distance of 1,000 miles,
while with the three steps it is hcard in
any part of the room through the loud
sncaking receiver shown at the top of the
nhotograph. Many other stations 50 to 500
miles around here are heard very clearly.
NAW comes in like a 45 caliher pistol
shot, and with the two step. it can be heard
all thru the house, or 70 feet from the horn.
Some " European stations are also copjed
and several amateurs are heard here very
plainly.

To avoid the usual troubles caused by
the use of small “B” batteries, a larre one
composed of standard cells is used and
may be seen under the table.

ALrreEp Brooks,
Santiago de Cuba.

»
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Junior Radio Course

I essential requirements of a cir-
cuit for transmitting specch sounds
by Radio mav be summarized ™ as
follows:

1. A mecans of producing continu-
ous oscillations (undampt waves) during
the whole time the set 1s working. This
is calied the carrier wave and may he com-
parced to a “line.”

2. A means of modifving the amplitude
ol these oscillations by the sound waves
produced Dby the voice or musical instru-
ments.

EARLY SYSTEMS.

The Nirst source of undampt waves used
for Radiotelefony was an arc connected
with an oscillating circuit, I9ig. 1, supplied
with D. C., but owing to the difficulty of

s U
Frg. 2

This Hook-up Shows the Principle of the Radio-
fone. One V.T. is Used as Source of Continuous
Oscillations and This Continuous Wave is Mod-
ulated by an Ordinary Microfone Connected
Either in the Aerial or the Grid Circuit.

keeping the arc steady in operation, also
to the machinery required, this source of
undampt wave for Radiofony has not heen
develeped to a great extent.

The other generator which was used in
the experiments to send the voice thru the
cther, is the high frequency alternator.
Several engineers spent their efforts in the
coustruction of an efficient machine; among
them are Messrs. Goldsmith, Latour and
Alexanderson.

They succeeded in this way and today
practically all the new high powered sta-
tions are equipt with high frequency al-
ternators.

These alternators are directly connected
with the aerial and are the most econom-
ical source of undampt waves, especially
ior high power.

The third instrument used to produce
continuous oscillations is the vacuum tube,
which, when used as an oscillator in a
properly designed circuit, generates waves
of any desired frequency with a power
rating from five to several thousand watts.

Due to its flexibility and steadiness in
operation, the V. T. are today extensively
used for Radiotelefony and it is with this
source of undampt waves that we shall
deal in the following explanation of speech
transmission hy radio.

RADIOTELEFONY

']

4 Figh 3 o

The Portion A of This Curve Shows the Contin-

uous Oscillations Produced by the Source of

High Frequency Current, While the Portion B

Shows the Variations of Amplitude of the Wave

When Modulated by the Speech When Microfone
is Spoken Into.

THE MICROFONE.

~The microfone is merely a sensitive va-
riable resistance, the value of which varies
under very little change; it is generally
composed of carbon blocks or small balls
in contact with each other, or with a plate
called the diafram. This diafram, when
subjected to vibrations such as those caused
by sound waves produced near it, vary the
pressures between the carbon blocks fixt
behind it, thus varying the total resistance
of the instrument.

It is easy to understand that if this
microfone is connected into a circuit the
current flowing in the circuit will vary ac-
cording to the changes of resistance of the
microfone.

At the receiving station, the variable cur-
rent received causes the telefone receiver
to vibrate with a variable amplitude, repro-
ducing all sounds produced in front of the
microfone.

THE GENERATING CIRCUIT.

The use of a vacnum tube as oscillator
has been explained in detail in a previous
lesson which was publisht in the Febhruary
issue of this magazine, and the fundamen-
tal circuit was shown. If such a circuit is
cotipled to an aerial, Fig. 2, undampt waves
of constant amplitude will be sent con-
tinnously as long as the vacuum tube is
kept in operation. These waves will be of
the shape shown in Fig. 3A.

If we now connect a microfone in the
aerial circuit and speak in front of it, the
resistance of this circuit will vary, as ex-

70 DC supoly

ll

When an Arc is Used as a Source of Undampt
Oscillations it is Connected in Place of the
Spark Gap in the Oscillating Circuit. For Low
Power, the Mirofone May be Directly Connected
in the Aerial Circuit, , But it is Preferable to

Connect it to the Coupled Circuit.

plaincd, and the current induced will vary
as in an ordinary tclefone line. The am-
plitude of the oscillations then decreases,
as shown in Fig. 3B, and the wave is
“modulated,” following all the variations
of the voice.

MODULATION.

This system of modulating the whole an-
tenna current is not the best, and is given
only to demonstrate the principle. It may
be used only for very small power because
the microfone cannot pass great intensity
without heating, and the use of several
microfones in parallel has several disad-
vantages.

The hest modulation system to use when
only one tube is employed, is the grid mod-
ulation; it consists of varying the grid po-

tential.

WW
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Flg. 4

In This Radiofone Circuit a Modulation Trans-

former is Used to Boost up the Small Variations

of Current of the Microfone Circuit, and Impress

These Variations Upon the Grid, Which in Turn
Varies the Plate Current.

Since a small change in the grid voliage
causes a great variation of the electron
flow from the filament to the plate, it is
best to use this variation for speech trans-
mission by connecting the microfone in the
grid circuit, as shown .by the dotted lines
in Fig. 2, thus causing the plate current to
follow the slightest variation of grid po-
tential.

Another improvement consists in the use
of a transformer having a high ratio to
hoost up the small variations of current
caused by the microfone. in the circnit, the
microfone heing connected in series with
the primary of the transformer and a bat-
tery, and the secondary being connected in
the grid circuit, as shown in Fig. 4.

This method of modulation is called the
absorption svstem. In the next lesson we
shall explain the constant current modula-
tion system and the improvements applied
to the radiofone circuits.

QUESTIONS FOR THIS LESSON,

1. Explain the functioning of the micro-
fone.

2. Explain how the voice impulses are
carried thru the ether.

3. Which is the most efficient method of
connecting the microfone in a Radiofone
circuit?

4. Draw from memory a simple Radio-
fone circuit.
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Junior Constructor
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With This Device You Don’t Need to Look Out.

gide to See if Your Aerial Switch is On; Just
Pull the Rod and Send.

AN IMPROVED LIGHTNING
SWITCH.

Obtain a bar of copper the same thick-
ness and width as thosc of the switch, but
having a length of 13”. Six inches from one
end bend the bar edgewise to form a large
letter K or an elhow. The amount of hend-
ing can easily be determined. When half
of the bar connects two of the switch ter-
minals the other end should be three to
four inches from the third switch terminal.
A hole is drilled at the bend and one near
the end of the long end of the bar. This
bar is placed in the switch and a bakelite
or other piece of insulation is fastened to
the long cnd of the bar. To the end of
the bakelite is fastened a small rod which
goes inside the operating room thru a hole
in the window frame. To operate the
switch all it requires is a push for ground
and a pull for operating.

Contributed by

ALON WATSON SHEWMAN.
PANEL SWITCH.

Many amateurs need a switch by which
they can change their crystal detector from
series to parallel with the fones.

In Figs. 1 and 2 are given the drawings
and connections for a switch of this type.
Cut two picces of metal into the shape
shown in Fig. r1a. Drill a hole, large
enough to accommodate the holt taken
from a dry battery, thru the center of a
black ivory checker. Clamp the two pieces
of metal, taking care that they do not
touch, between two pieces of insulating ma-
terial and the checker. Fasten the switch
to the panel with a battery nut. Put a drop
of solder on the Dolt to prevent the nut’s
coming loose.

As switch points, use eight paper fasten-
ers, as the arms slide over them easily. The
circuit diagram is given in Fig. 1.

When the switch is turned to the right,
the detector is in parallel with the fones;
when to the left it is in series with them.
In the central position shown, the detector
is short-circuited. This switch is especially
recommended for use on a patiel for chang-

Q —p derial § 7 7
e [

Insuloting molerrel G
9.2
Boys, You May Build This DeForest Style Serie

Parallel Switch With a Few Pleces of Junk
and Black Ivory Checker.

roper .f/eﬂer

ing the variable condenser from series to

parallel with the primary of your loose

coupler of honeycomb coils. “This is ac-

complisht by substituting the primary in-

ductance for the fones and a variable con-

denser for the detector.

Contributed by FRANK McKEGNEY.

(2ANR).

TUNING RECORD.

If you use the honeycomb inductances
and receive from several different stations,
vou will realize what “fussing” is some-
times necessary before the correct coil is
inserted in the coil mounting.

With the chart described, T have found
it quite easy to tune in any station in short
time.

As will be seen from the illustration, the
condenser readings and the relative posi-
tions of the coils are also taken down.

These charts are made when the coils
are connected which receive the respective
stations loudest.

100 Amnp. _jaw -..

Cogper angle,
/ron b

v [4 .
Soldered fo_ v

Switch lever -~

Amgle irons

If You Cannot Obtain an Insulating Base for
Your Lightning Switch You May Build a Fine

One, Using Some Ball Insulators' to Support
the Jaws and Switch Arm.
NAA
Arlington, Va, ............. 2,200 M.
Primary ssacasm:wensy STt A L- 750
Secondary ........ ... L-1070
Tickler apsel ssie MebiE g S~ - L- 4c0
v
2)
& 8
! <«
Primary Condenser ............. 8o
Secondary Condenser ........... 160
Notes:

Contributed by OSCAR W. LUEDERS.
DOUBLE SPEED KEY.

This double speed key will give entire
satisfaction to the average “Ham.” It is
a bit more complicated than the ones shown
in the later issues of Rapro NEws, but it
is more spcedy and very easy to operate.
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If You Enjoy Speedy Transmission and if the

Other Boys Can Read It Thru the QRM, You

May Build This Key Convenient for Summer,

Since it Saves You From Making the Dots,
Thus a Lot of Work.

The diagram shows most of the con-
structional details. The lever “L” and the
U-shaped piece X are made of 8" x 4"
brass rod. The adjusting weight and the
tungsten contacts are taken from a Ford
coil. The shafts [ made from a 2” Ameri-
can Model Builder axle pointed with a file.
If the handle is made of fibre your fingers
will not perspire as they will if hard rub-
ber is used. CS is the contact adjusting
screw. AS is the screw which makes the
dashes longer or shorter. A’S’ is the pivot
adjusting screw. Slit the brass tube and
lever L, with a hacksaw and either rivet or
solder the piece of clock spring in after
straightening it. Pressing to the left makes
a dash; to the right it will give any num-
ber of dots desired.

Contributed by AL BLODGETT.

SWITCH POINTS FROM .22 CALI-
BRE RIFLE SHELLS.

Having use for about a dozen switch
points for a rheostat, I conceived the idea
of using .22 long empty rifte shells for that
purpose. I took a 14" board for control
panel of the rheostat, and drilled the holes
for the switch points with a 14" drill. The
empty shells fitted nicely into these holes,
protruding about 7" on the other side of
the panel. The wires were put down into
the shells, which were then filled with
melted solder, thus making a good, strong
connection. The .22 short shells were used
for “off’ and “dead-end” points, thus elimi-
nating the confusion, which sometimes re-
sults if wires are connected to “dead-end”
points; the reason for this, of course, is
that the “short” shells do not protrude thru
the panel so no connection can he made
to them. These switch points have given
good service on my rhecostat for ahout four
years.

Contributed hy CORWIN U. ECKEL.

RADIO LIGHTING SWITCH.
‘Having broken the slate base of my light-
ning switch and not wanting to buy an-
other, I decided to try to mount the switch
on Electrose Insulators.

( Continued on page 816)

.22 shor? spell or OfF"
ond Deod end ponls

 Wire

Rifle _Shells Make Very Neat Switch Points,
This is a Real Good Idea for the Fellow With
Little Money.
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A New Radio Bill

SINTY-SEVENTIH CONGRIESS,
Iirst Session.

H. R. 4132

IN THE HOUSE OF REPRESENTATIVES,
April 18, 1921.

Mr. \White, of Muine, introduced the follow-
ing bill; which was referred to the Committee on
1hie Merchant Marine and [Fisheries and ordered
to be printed.

A BILL

T regulate the operation of and 1o encourage
the development of radio communication in  the
United States.

Be it cnucted by the Scenate and House of Rep
rescutatt of the United States of America 1n
Congress assembled, That whercever used in this
Act the term “radio communication” shall be con
strued  to mean communiciation by an  electrical
system or method, without the aid of conducting
conunections or with the aid of wires or other
conducting  connections  from  which radio  1re
quencies can be intercepted at distance of one-
holt of one mile; the word “apparatus” to mean
maechines, devices, and all other equipment used in
rad communication; the word “radiogram”™ to
pledan any message, comiunguication, or signal trans
nmitted or received in radio commumication; the
terin ““public correspondence” to mean the trans-
nussion or reception of radiograms of a private
nature as differentiated from radiograms of a Gov
crnment nature:  the term “‘radio station”  to
mean 4 place where apparatus is used for trans-
moting, receiving, or  for transnutting and re
cetving, the signals used in radio communication:
and the term “Territory of the United States' or
the word “Territury” to mean any Territory, Dis
trict, zone, insular posscssion, water., or other
place subject to the jurisdiction of the United
States and not within any State.

The word “persou’ as used in this Act shall
be construed to import both the plural and the
singular, and to include a natural person, a_ cor-
poration, copartnership, company, or association;
and when construing and cenforcing the provisions
of this Act, the act, omission, or failure of any
director, oflicer, agent, or employee of such per-
son, corporation, copartnership, company, or asso-
ciation acting within the scope ot his employ-
ment or office shall in every case be deemed the
act, omission, or failure of such person, corpora-
tion, copartnership, company, or association, as
well as that of the person acting for or in lehalf
thercof.

Sec. 2. That nothing in this Act shall be
construed to apply to the transmission, reception,
or exchange of radiograms or signals hetween
points in the same State, if said transmission, re
ception, or exchange shall not interfere with the
transmission, reception, or exchange of radiograms
or signals from beyond the jurisdiction of the
said State or the etfect thereof shall not extend
beyond said jurisdiction.

Sec. 3. That the Secretary of Commerce shall
have full power to regulate radio communication
in the United States and its Territories in accord-
ance with the provisions of this Act, and of the
provisions of such international radio communi-
cation conventions as have herctofore heen rati-
fied or adhered to by the United States, and of
the provisions not in contlict with this Act, of such
international radio conventions as may be here-
after ratified or adhered to by the United States.

FFor the purposes of this Act the Secretary of
Commerce shall divide radio stations into such
classes and subclasses as from time to time he
may deem necessary and shall formulate and pub
lish regulations not inconsistent herewith, con-
cerning methods and times of operating, wave
lengths, radio interference and power used by
the various classes of radio stations so established
by him. These regulations shall Le hased, so far
as practicable, upon the regulations of international
radio telegraph conventions, and shall be of such
a nature as to afford protection to the various
services involved and shzll conform to the techni-
cal developments of radio communication.

The Seccretary of Comumnerce shall grant licenses
for radio stations and operators in accordance with
the provisious of this Act. e shall assign bands
of wave lengths for the use of the classes of
stations established by him which band shall cor-
respond so far as practicable to those prescribed by
present or future international radio conventions
ratified or adhered to by the United States. So
far as practicable he shall assign to each separate
station a wave length or wave lengths such as to
cnable it to accomplish the purpose for which the
license is issued.

The Secretary of Commerce shall enforce his
regulations and the provisions of this Act, through
collectors of customs and such other officers as he
may designate; and he shall in the same manner
enforce the provisions of such international radio
conventions as have been or may hereafter be
ratified or adhered to by the United States; except
that provisions thereof reclating to Government
radio stations shall be enforced by the departments
controlling such stations.

The Seccrctary of Commerce shall advise with
and assist persons of United States citizenship in
the establishment of radio communication facilities
with foreign countries and shall represent the
Government and persons of United States citizen-
ship in matters pertaining to international regu-
lations of radio communication. The Secretary of
Commerce shall be represented at international con-
ferences in which subjects pertaining to radio or
other methods of communication are to he dis-
cussed.

~The Secretary of Commerce is authorized to ad-
vise and assist persous licensed in the United States
10 operate  trans-oceanic radio stations hetween
the United State and a foreign country, or coun-
tries, 10 matters pertaining to trans-oceanic radio
communications, but no such advice or assistance
un the part of the Seceretary of Commerce shall
he of sueh a nature as to constitute an obliga-
tion on the part of the Government of the United
States to support  financially  or politically any
acnion taken by such person.

The Sceretary of Comimerce is herchy authorized
to mtigate or remit any fine, penalty, or forfeiture
(other than penalty of imprisoument) incurred
u.mlcr the provisions of section 5, section X, sec-
tion 11, section 12, secction 13, section 15, and
scetion 21 hereof, if in his opinion such fine, pen-
alty, or forfeiture was incurred without willful
negligence or without intention to violate the pro-
visions of this Act, or if he finds on investigation
that the fine, penalty, or forfeiture, was illegally,
mmproperly, or excessively imposed.

Sgc. 4. That an advisory committee for radio
communication is hereby established to whom the
Secretary of Commerce shall refer for examina.
tion and report such matters as he may deem
proper relating to-

(a) The administration or improvement of the
laws, regulations, and treatics of the United States
relating to radio communication.

(b) The study of the scientific problems involyed
therein 1 view of present conditions and future
development:

(c) The scientific progress and commercial use
of radio communication as related to the use of
radio conununication by the several branches of
the Government,

The advisory committee shall consist of seven
members, of whom one each shall be designated
by the Secrewary of War, the Secretary of the
Navy, the Postinaster General, and the Secretary
of Commerce, to represent those departments, re-
spectively; one shall be designated by the Secre-
tary of Commerce from the Bureau of Standards
to represent the technical staffs of the Government
cngaged in research and experiment in radio com-
munication; and two persons not otherwise em-
ployed in the Government service, of recognized
attainment in radio communication, to be desig-
nated by the Secretary of Commerce,

The necessary expenses of the members of the
committee in going to, returning from, and while
attending tlie meetings, including clerical expenses
in \Washington, District of Columbia, or elsewhere,
and cost of supplies, together with a per diem of
$25 to each of the two members not otherwise
cmployed in the Government service for attend-
ance at such meetings, shall be paid from appro-
priations made to the Department of Commerce for
the purpose.

Sec. 5. That no radio stations other than those
belonging to or operated by the United States
shall be used by any person within the jurnsdnc-
tion of the United States to transmit or receive
ary radiogram by the apparatus and methods of
radio communication except under and in accord-
ance with a station license or licenses issued by
the Secretary of Commerce. In the case of stations
not actually under construction or the construction
of which is 1ot completed at the date of the pass-
age of this Act the license or licenses herein pro-
vided for must be secured before the commence-
ment of or before proceeding further with the
construction of such stations. Any person who
shall operate any radio station in violation of this
section shall be punished by a fine not exceeding
$500 for the first offense, and by a fine not ex-
ceeding $1,000 or imprisonment for not more than
one year, or both, for each offense thereafter, and
the license issued to such station and the license
issued to. such operator, either or both, may be
revoked by the Secretary of Commerce. Licenses

for amateur radio stations, and for stations tsed’

crclusively in experimental work and operation,
and for the operators thereof, shall be issued with-
out cost to the licensecs, but reasonable fees, to be

fixed by the Secretary cf Commerce, may be)

charged for issuing all other licenses.

Sec. 6. That the station license required by sec-
tion 6 liereof shall not be granted to, nor shall the
station so licensed be managed, operated, owned,
or controlled by or in the interest of or trans-
ferred to or to the management, operation, or con-
trol of any alien or aliens or representatives there-
of, not to any foreign Government or representa-
tives thereof, nor to any company, corporation, or
association organized under the laws of any for-
cign Government; nor to any company, corpora-
tion, or association of which any officer or any.
director is an alien, or of which more than one-
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fiftth of the voting capital stock is owned or con-
trolled by aliens or their representatives, or by
a foreign Government or representative thereof,
or by any company, corporation, or association or-
ganized under the laws of a foreign country; nor
to any company, corporation, or association which
is dominated or controlled by alien interests. nor
to any corporation unless it agrees that a repre-
sentative of the Secretary of Commerce may at-
tend any meeting of its stockholders or directors,
and the acceptance of a license shall be held to
constitute such agreement; and a license may be
revoked by the Secretary of Commerce on viola-
tion hereof.

Sec. 7. That no license shall be granted to any
station the operation of which will, in the judg-
ment of the Secretary of Commerce, -unduly inter-
fere with the operation of existing Government
or licensed stations, nor to any station which is
not, or is not to be, open to general public cor-
respondence, nor to any station which is not in
the interest of the general public service, but the
Sccretary of Commerce shall grant licenses to such
cxperimental stations as in his judgment may be
useful in the development of the art and to techni-
cal and tramming-school stations wused for purposes
of instruction and to amateuy stations not operated
for financial profit or as a part of a business, such
licenses to be issued with such rvestrictions as in
the judgment of the Secretary of Commerce will
frevent the aboye-mentioned interference with the
operation of cxisting Government or licensed sta-
tions open for general public corrcspondence and
prevent the efficient utilization in the public inter-
est_of available bands of wave lengths.

Sec. 8. That the station license prescribed by
section 5 hereof shall be issued or amended only
upon written application therefor addressed to the
Secretary of Commerce, which shall set forth such
facts as the Secretary of Commerce by regulation
may prescribe as ‘to the character, citizenship, and
the financial, technical, and other ability of the ap-
plicant to construct and operate the station; the
ownership and location of the proposed station and
of the station with which it is proposed to commun-
icate; the wave length desired to be used; the
period during which it is proposed to operate the
station; the purposes for which the station is to
be used; the date upon which the station is ex-
pected to be completed and in operation; and such
other pertinent information as the Secretary of
Commerce may require.

Every application shall be signed by the appli-
cant upon oath or affirmation. If the applicant is a
corporation, the application shall be signed upon
oath or aflirmation of a duly authorized officer
thereof.

Whoever shall knowingly make any untrue state-
ment in the application for a license prescribed by
this section shall be guilty of periury, and shall
be punished by a fine not exceeding $2,000, or
{;y imprisonment for not more than five years, or
cth.

\Whenever application is made for the grant of
a license for a radio statjon the operation of which,
in the judgment of the Secretary of Commer_ce.
may interfere with the operation of then existing
Government or licensed stations, notice of such
application shall be given forthwith to the de-
partment of the Government and/or to the owner
or owners of such existing or licensed stations, and
an opportunity afforded them to be heard by and
to submit evidence to the Secretary of Con}merce
in opposition to the granting of such application
for license.

Sec. 9. That station licenses shall be in such
form as the Secretary of Commerce shall prescribe,
and shall contain a statement of the following con-
ditions, to which such licenses shall be subject:

First. The station shall be at all times subject
to inspection by officials of the Department of Com-
merce.

Second. The ownership or management of the
station or apparatus shall not be transferred in
violation of section 6 of this Act.

Third. Such books and records of the licensee
as contain entries showing whether or not the pro-
visions of this Act are being observed shall be
open at all times to inspection by officials of the
Department of Commerce to assist them to deter-
mine whether such violation or failure to observe
has occurred. L

Fourth. Apparatus other than that specified in
the license shall not be used for radio communica-
tion, except in case of emergency or for experi-
mental work, authorized by the Secretary of Com-
merce.

Fifth. Such license shall show specifically the
ownership and location of the station in which
the specified apparatus is to be used -and such
other particulars as the Secretary of Commerce
may deem necessary for the identification of the
apparatus and to enable its range to be estimated;
shall show the purpose of the station; the wave
length or wave lengths and the decrements author-
ized for use by the stations; and the hours for
which the station is licensed to work.

Sixth. Such licenses shall also show specifically
the earliest and latest date operation shall begin
and shall indicate that the license will be auto-
matically forfeited if the station is not operated
by the time set.

(Continued cn page 828)
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RADIO CLUB OF BROOKLYN, INC.

A package party and second annual dance of
the Radio Club of Brooklyn, Inc., will he held
Saturday, May 28, 1921, at the Club’s headquarters,
9211 Bedford Ave. Tickets are 50 cents, admitting
lady and gentleman, and may be purchased from
J. H. Bunnell Co., 32 Park Place, New York City,
and Kelly & Phillips. 312 Flatbush Ave., Brooklyn,
or from members of the club.

Mr. Charles Porter has resigned from the club
and Board of Directors and Mr. Joseph lLe Claire
has been elected to fill his place.

THE NEWTON, MASS,, RADIO CLUB.

On Feb. 9, 1921, a few amateurs of Newton-
ville met at the home of Mr. O. L. Paquitte, 95
Norwood Ave., and organized the Ncwton Radio
Club. The following officers were elected: Presi-
dent, D. R. Hull; vice-president, 1I. J. Morgan:
secretary and treasurer, W. Richards. The meet-
ings are held every Wednesday evening from 7
to 9 o'clock. Under the leadership of Mr. Pa-
quitti the club receives instruction in code and
theory., Correspondence is invited by the secre-
tary.

UNIVERSITY OF KENTUCKY RADIO CLUB.

The radio station at the University of Ken-
tucky, Lexington, Ky., has the call 9YC. For
some reason we are listed in the call book as
9YB, when 9YB is in reality the Agricultural
College of North Dakota. We will be very glad
to hear from anvone who has heard our signals,
and we will Q.R.S. anytime.

BETHLEHEM, PA,, RADIO CLUB

A very enthusiastic meeting of the wireless men
in Bethlehem, Allentown, Easton and vicinity, was
held March 10 at the Chamber of Commerce rooms
in the Wilbur Trust Building. This was the
largest and most interesting meeting of wireless
men ever held in this vicinity., TF. Clifford Estey,
president of the Lssex County (Massach}lset.ts)
Radio Association gave a talk on club organization
and the experiences on his recent trip through
the West and South in the interests of wireless.

After Mr. Estey’s talk, a business meeting was
Leld at which it was voted to form a new associa-
tion to be known as the Lehigh Valley Radio As-
sociation with a section, or club in each of the
cities and towns in the valley, all running as
separate clubs yet bonded together in the larger
association and meeting in one of the cities once
each month and the separate sections holding
meetings once each week or as often as desirable.
Each section will elect its own officers and the
president of each section will be a vice-president
of the Lehigh Valley Association; beside these
vice-presidents, the association will have a presi
dent and chairman of the advisory board and
these officers will be the governing body of the
entire iassociation .

K Gray, of Easton, was elected president
of the association and Arthur F. Breisch, of
Bethlehem, was elected chairman of the advisory
board. A committee of three men was appointed
by the president to call the wireless men together
in the other cities and conduct the local elections.
Edwin Hartman, Alan Chamberlain and_ Elton
Roeder were appointed from Bethlehem; Richard
Bright, Clyde Moser and Lester Gares were ag-
ointed from FEaston, and Kenneth Keck, J. C.
xI)\/Ieighan and Nelson Meitzler - were appointed
from Allentown.

KINGSTON RADIO ASSOCIATION. )

The long looked for club in Kingston, Ontario,
has been formed and a most successful associa-
tion is looked for. At the first meeting, the ener-
gies of all present were put into making rules
and to drawing up the constitution and by-laws.
After considerable discussion regarding the need
of such 2 club in Kingston, officers were elected
as_follows: .

Honorary president, Capt. S. A, Lee, M.C.;
president, Orton Donnelly; v1ce-_rgre51dent,
Robert M. Davis; secretary-treasurer, 5. Sergt.
T. G. Brown: traffic managers, Harold Stewart and
Gordon A. Thompson.

Traffic rules were also brought up and adopted
and these are to be looked after by the traffic
managers. All the members with transmitting
sets are taking turns to transmit the Q.S5.T. each
and every evening at M. This QS8.T. is
sent out with the purpose of letting all ama-
teurs know of any special news regarding__the
club and it also affords practice for them. First
transmission is at fifteen words per minute and
the second at eight words per minute.

When the new club rooms are made ready, a

transmitting and receiving set will be installed
and operated by the association. Mectings are
held every Friday evening at 7.80 and in the
future there will be time for lectures hy prominent
radio men in Kingston. Altogether. this will be
a live wire organization, as all the members are
doing their best to make this onc of the live wire
radio clubs of the country.

Code practice will also be taken up. There are
about 25 members in the association. On account
of the wave-length which the government has in
force, amateurs arc compelled to transmit only on
50 meters, and all sets are funed to this length.

Communications are solicited from other clubs.
Will let you know later our call and all informa-
tion regarding our set. Now boys, hold on till
you lLear our call careering thru the ether and
then listen in. This is going to he ‘‘some asso-
ciation.”

THE RADIO CLUB OF THE BRONX.

The Radio Club of the Bronx has been fortu-
nate in recently acquiring a large meeting room
and also an operating room in the Bronx Y. M.
IT. A. Due to these increased facilities it will be
able to accommodate a much larger membership.
To those who wish to join, every advantage asso-
ciated with a strong and growing radio club is
extended. Visitors are cordially invited and a
pleasant and enjoyable evening is promised to
those who are sufficiently interested to attend any
of the meetings. The club meets every \Vednes-
day evening at 7.30 o’clock at the Bronx Y. AL
H. A. The newly elected officers of the club are
Sam Ellner, president; Nat Sauberman, secretary;
Michael Levine, treasurer. Address all communi-
cations to the secretary. 789 East 163rd St., New
York City.

TOTTENVILLE RADIO CLUB, TOTTENVILLE,
STATEN ISLAND.

The recently organized Tottenville Radio Club,
at a meeting held with Carl Young, elected the
host president and Floyd Van Pelt secretary-treas-
urer. The club is planning for permanent head-
quarters where radio apparatus can be installed
and meetings held. At present the members meet
Tuesday evenings. Any young man in Tottenville
and suburbs who is interested in radio practice,
is invited to join by communicating with Carl
Young, Ror Raguse, or Allen Nahamacher. The
club is affiliated with the Radio League of
America.

MIDDLETOWN RADIO CLUB, MIDDLETOWN,
N

On Sunday afternoon March 6, 1921, a meet-
ing of the Middletown Radio Club was held at
the home of Harold Anderson and an interesting
talk on the different kinds of electrical currents
was given by Richard Buck.

At present the club has the following members,
Harold Anderson, Richard Buck, Floyd Buck,
David Buell, Loyal Cross, Cecil Davis, William
Dempsey, Raymond DuVall, Richard Gould, Lionel
Knight, LaVern Peck and Richard Woodhams.

Meetings are held every other Sunday at the
homes of the members. The meetings are held
on Sunday so all the members can be present.

The officers elected by the members of the club
are as follows: President, Richard Buck; vice
president, Harold Anderson; secretary, Loyal
Cross; treasurer, Raymond DuVall; inspector, Ce
cil Davis. The inspector looks over the stations
of the members from time to time to see if they
are keeping within the 200 meter limit. -

The most powerful transmitting set in opera-
tion at present is owned by Harold Anderson, his
call being 20I. He will be glad to communicate
with any of the other clubs within his range.

We would like to hear from some of the other
radio clubs in our vicinity. Address any commu-
nications  to the Middletown Radio Club, care
Loyal Cross, 184 Linden Ave, Middletown, N. Y.

THE XKITSAP COUNTY RADIO ASSOCIATION,
BREMERTON, WASH.,

At a preliminary meeting of all interested, on
the evening of February 24th, the Kitsap County
Radio Association was formed with an initial mem-
bership of 24 boys and young men all of whom
were enthusiastic over the proposed activity,

A president and secretary-treasurer were elected,
the former being George Dewey, and the latter
Travers Campbell, both of Bremerton.

Two committees were appointed: a rules and
regulations committee, to draw up a suitable con-
stitution; and a lousing committee to investigate
the possibility of obtaining a suitable meeting
place.
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Two licensed commercial operators of long cx-
perience, II. S. Pyvle and Il. R. Andrews, will
serve as an advisory board and present papers
dealing with the practical operation and construc-
tion of various pieces of apparatus from time to
time. They are also at the service of the club in
the capacity of consulting engincers.

A cordial invitation is extended to all Kitsap
County men and boys who are interested, 1o at-
tend the meetings and become members. The
secretary will be glad to answer inquiries as to
where meetings will be held.  The club will also
be glad to welcome visitors from other radio
clubs, and salicit their correspondence.

Address inquiries and corrvespondence to the
secretary, Travers Campbell, 1534 Elizabeth Ave.,
Bremerton, Wash.

APPLETON Y RADIO CLUB.

The Appleton Y. Radio Club has been reorgan-
ized this year. The regular weekly meetings are
held at the Y. M. C. A. building every Wednes-
day night. Iner Erickson, who has a large sta-
tion at Racine, Wis., is the original organizer,
and the present instructor.

At the first regular meeting Antone Rank
(9ALT), was elected president; Robert Thomp-
con (9AUF), vice-president; John Harriman, sec-
retary; and Ilarry Leith, treasurer.

Mr. Whitaker. of the Western Union Tele-
graph Co., granted the club the use of his re-
ceiving and transmitting sets, which will be set
up as soon as possible; the aerial is already up.
Mr. Whitaker is erecting a station in Neenah and
expects to have it in working order soon.

The first part of the cvening is usually given
over to the instructor, to explain important theor-
ies and new instruments. A short business meet-
ing is then held and later code is practiced.
Meetings are often held at the homes of mem-
bers, when their sets are used and examined.

The members are now preparing for a test to
be held in the near future. The members who
successfully pass this test will be awarded a cer-
tificate, which will entitle them to the use of the
club set. The examination is to cover all phases
of radio communication.

Three members of the club, Antone Rank, Rob-
ert Thompson and Harvey Schroeder, are obtain-
ing fine results with their sets, hearing radiofone
messages from Pittshurgh, Pa. They also hear
Arlington, Key West and other distant stations.

JUNIOR RADIO CLUB OF ELIZABETH EN-
TERTAINS.

At the weekly meecting of the Junior Radio Club
of Elizabeth, N. J., a radiofone concert was held
for the members and their friends.

The concert was held at the home of the club’s
president, and A. V. DBremer (2IA), of Jersey
City, N. J., furnished the concert with his tele-
fone set. The club plans to give another enter-
tainment “via radiofone at its next meeting.

At the last meeting the following officers were
elected: President, E. Gundrum, and secretary,
H. Zimmerman.

The club would like to have more FElizabeth
amateurs as members. DNeetings are held every
Friday evening at 7.30 o’clock at the secretary’s
home, 26 Lyon Place, Elizabeth. Address all
communications to the secretary, II. Zimmerman,
at that address.

RUSS RADIO CLUB.

At a recent meeting of the Russ Radio Club the
following officers were clected: DPresident, D.
Chambers; vice-president, E. Kinney,; sccretary-
treasurer, E. Broezel. The following committees
were formed: Library Committee, L. Picker,
chairman; George Hulsteade and Harley Iams;
Electrical Committee, Raymond Jacobhs, chairman;
Robert Rogers and Brian Smith; Program Com-
mittee, L. Stewart, chairman,- C. Camp and C.
Rogers

Meetings are held every Wednesday evening
at the high school The present membership is
about 80 bhut others are invited to join

The club hopes to build a large set from the
proceceds obtained from the spring high school
carnival. It now has several practice sets that
were donated by members.

Address all communications to the secretary,
care of San Diego Iligh School. .

s PELHAM RADIO CLUB.

The Pelham Radio Club was founded in April
by the present officers. There are many amateurs
in the town and it was for the purpose of bringing
these together and assisting them that the club
was formed. The object of the club is to promote
interest and knowledge in radio.

The officers of the club are Walter Kolh, presi-
dent; Morrell Crawford, vice-president and secre-
tary; Sherman Peticolas, treasurer.
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only publish such matter of sufficient interest to all.
1. This Depar.tment cannot answer more than three questions for each correspondent.
2. Only one side of the shect should be written upon; all matter should be typewritten or else written in ink. No attention paid to penciled matter.

THIS Department is conducted for the benefit of our Radio Experimenter.

3. Sketches, diagrams, etc.,, must be on separate sheets.
4. Our Editors will be glad to answer any letter. at the rate of 25c for each question.
cate calculations, patent research, etc., a special charge will be made.

You will do the Editor a personal favor if you make your letter as brief as possible.

Before we answer such questions,

We shall be glad to answer here questions for the benefit of all, but we can

This Department does not answer questions by mail free of charge,
If, however, questions entail considerable research work, intri-
correspondents will be informed as to the price charge.

USE OF WAVE-METER.

(197) Howard Taft, of Perth Amboy,
N. J., asks:

Q. 1. VWhat is the correct way to tune
or adjust the wave-length of a 14 kw.
sending set with an Amrad wave-meter?

A. 1. To tune a transmitting set with a
wave-meter of the type you mention, the
aerial should be disconnected and the wave-
meter brot near the O. T. The key is then
presst and the knob of the wave-meter
turned slowly until the lamp gleams at
maximum brilliancy. By moving the wave-
meter away from the O, T., this may be
determined very accurately. At this point
the engraved white mark in
front of the dial shows the
wave-length of the primary cir-
cuit. The aerial is then con-
nected to the secondary of the
O. T. at the point giving maxi-
mum intensity at the aerial am-

T_

9

Lo

ore used, and the second and third tubes
used over again to give the equivalent of
six tubes, as publisht in the April, 1920,
isstue of Ranto NEws.

A 1. A diagram of the connection of
the L 3 amplifier, appears on this page.

H. T. CONDENSER.

(199) E. H. Joscelvn, of San Fran-
cisco, Calif., requests:

Q. 1. Will you kindly publish data re-
garding the construction of 14 k.w. oil-
immersed metal plate condenser suitable for
use on a panel sct?

A. 1. An H. T. condenser for V4-k.w. set

Electro-Dynamic  Receiver,” which ap-
peared on page 434, January, 1921, issue of
Ranio News?

A. 2. Complete data for the construc-
tion of a telemegafone was given on pagé
211 of the October, 1920, issue of this
magazine,

SPARK COIL USEDP FOR RADIO-
FONE.

(202) James Corn, of Palmer, I]l., re-
quests the following information:

Q. 1. Can a small spark coil with a
secondary voltage of 200 he used as a “B”
battery for a Radiofone?

. A. 1. No, such a spark coil
could be uysed in conjunction
with rectifier tubes to supplv

< 3 the H. T. to the plate of a C.

W. set, but the current ohtained
wonld not be suitable for Ra-

diofone work,

mcter.  The two circuits are
then in tune and emit only one
wave-length.

Q. 2. Where can I purchase
resistance wire to reduce the
speed of a motor that requires
110 volts?

A. 2. Resistance wire may
he obtained from several Radio

—:m"m-w7

"o

Q. 22 What class V. T. is
use in the Radiofone hook-un
which vou publisht on the “T-
Want-To-Know” page of the

foE" "

July Rapio NEws?
A. 2. The tubes used 1n this

= ‘ circuit were V, T. 2 tubes, but

S

we advise you to use some Ra-
diotrous U. V. 202 instead, with

(]CZIICI'.S or clectrical 5.1101)5, ONC  This is the L.3 Amplifier Used by the Signal Corps; the Same Tubes Are the hook-up given on pagé €gn
of which is the American Steel Used to Amplify at Radio and Audio Frequency, Giving Five Stages of f the June, 1920, issue of

& Wire Co,, 50 Harclay St., Amplification, With Only Four Tubes, One of These Being Used as Detector.

New York City, N. Y.

Q. 3. Is it possible to transmit with an
ordinary buzzer? If so, where can I get
a hook-up for same?

A. 3. Yes, transmission may he accom-
plisht with a huzzer; a hockup for su-h
a set was publisht on page 540 of the Feb-
ruary, 1921, issue of Rapio NEws.

SIGNAL CORPS AMPLIFIER.
(198) Edward Herold, of Newark,
N. J., asks:
Q. 1. Please give nre a diagram for the
Signal Corps amplifier in which four tubes

L

This Radiofoe Hook-up, When Properly Ad-
justed, WIill Give You the Best Results With
One Tube.

may Dbe made of 41 photographic glass
plates 8” x 10” and the armatures made of
tinfoil 6” x 8", with a lug 3” long. The
corners of the tinfoil sheets should be cut
round and the armatures applied on the
glass plates with vaseline. The film may
casily be removed from the glass plates
with hot water and a brush,

“B” BATTERY.

(200) S. Y. Alexander, of Dorchester,
Mass., wants to know:

Q. 1. I wish you would tell me thro the
“I-Want-To-Know” columns in what issue
an article on “B” battery, by Mr. Joseph
G. Reed, was publisht.

A. 1: Mr. Reed’s article on a “B” bat-
tery was publisht on page 229 of the No-
vember, 1919, issue of Rapio NEews.

RADIO FREQUENCY AMPLIFIER.

(221) L. R. Fletcher, of Los Angeles,
Calif., inquires:

O. 1. What are the connections for a
radio frequency amplifier, to be used with
a cabinet containing inclosed detector cir-
cuit and separate “B’” batteries?

A. 1. The hook-up for the Radio fre-

. quency amplifier for long wave was given

on page 506 of the March, 1921, issue of
Rapio NEws, and that for a short wave
was given on page 441 of the January, 1921,
issue.

(). 22 What are the windings and ap-
proximate working dimensions of the loud
talking machine shown in the article “The

www americanradiohistorv com

Ranto NEws.

Q. 3. Can ad ordinary tele-
fone inductance coil be used instead of the
modulation transformer in said hook-up.

A. 3. No, the ratio of number of turns
in a telefone coil is too small for good re-
sults. As a modulation transformer, a
Ford spark coil will give you much better
results,

VARIOMETER CONSTRUCTION.

(203) Henry John English, of Jackson-
ville, Ill., would like to know:

Q. 1. What is the difference between a
variometer and a variocoupler, and how
can a variometer he made?

(Continwed on page 820)

q
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Here is a Bimple Arc-S8park Hook-up to Use
ith a Loose Coupler. The Primary is Used as
Plate Coil When the Switch 1s on Arc.
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MURDOCGK

THE L ATEST ‘7 ARIOMETER No. 345
ARIOCOUPLER No. 346
No. 345-P Variometer, complete as illus-
trated with panel, knob and dial and
panel mounting brackets............. $7.50
No. 345-G Variometer, complete as illus-

trated with panel, knob and dial and
panel mounting brackets............. $7.50
No. 345-P or 345-G Variometers without
knobanddial..........cooviiiiiit, $6.75
No. 346 Variocoupler, as illustrated with
panel, knob, dial, and panel mounting
brackets and back connected tap off

SWItCH .o viiiiiee $8.50
No. 346 Variocoupler without knob or
dial o . oi i miies i e T e $7.75

WINDING FORMS ARE
«MURDOCKX MOULDED”

«THE PRICE IS UNUSUALLY LOW,
. THE QUALITY IS )
No. 345 Variometer REMARKABLY HIGH” No. 346 Variocoupler

$7050 SEE THEM AT YOUR DEALERS ' $8050

MURDOCK No. 55 MURDOCK
RADIO RECEIVERS | Variable Condensers

No. 366—43 plate .oor mfd. with oil contain-

ing case ....... 2F N0 % SN § - L L ol g md s $4.75
No. 367—43 plate .oor mfd................. 4.50
DOUBLE SET No. 368—23 plate .ooo5 mfd................. 4.00
PANEL MOUNT TYPES
No. 3660—43 plate .oor mfd................- $4.00
No. 3661—43 plate .cor mfd.............. .. 4.25
‘ No. 3662—43 plate .0oor mfd............ .... 5.00
:‘ | No. 3680—=23 plate .ooo5 mfd................ 3.25 B
\ 3000 No. 3681—23 plate .0005 mfd................ 3.50
OHM No. 3682—=23 plate .ocos mfd................ 4.25

DOUBLE SET MURDOCK
Variable Condensers

« PERFECT SATISFACTION GUARANTEED OR YOUR MONEY BACK?”

BUY THEM FROM YOUR DEALER
SEND FOR BULLETIN No. 20

WM. J. MURDOCK CO. Zuiites, Mass.

509 MISSION STREET, SAN FRANCISCO, CALIF.
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The tendency in the radio field today is to put
apparatus in cabinets not only for appearance sake,
but as a protection from dust, dirt, atmospheric
conditions, etc: Realizing the demand for attractive
stock cabinets of various sizes, we are building them
in quantities in our large wood working plant. These
cabinets are all uniform in style. The panels are
rabbated in to the front. As the outside dimensions

and inside dimensions are either larger or smaller
than the panel itself, we show panel size and also
inside dimensions. I'rices quoted do not include the
panels.

All  cabinets are waxed antique mahogany finish.
Wood wused is either gum, genuine solid mahogany
or quartered oak. Idds or tops -are hinged. Nizes

and prices are shown below: .
CABINETS Quartered

For Pancl Oak or Ma-
Slze tnside Dimensions Gum  hogany

Height Width Depth

6 x 5k 6% 7 $2.50 $3.85
6 x 10% 5% 10 7 2.75 4,40
6 x 21 5 13% 7 3.30 5.55
6 x 14 52 20% 7 3.90 7.30
9 x 14 815 13% 10 3.70 6.80
12 x 14 11% 13 10 4.40 8.50
12 x 21 11% 20 10 5.25 10.60

Cash must,accompany order. No C.0 D's. Shipments
via express only transportation eharges collect.

We can furnish genuine formica panels 3/16” thick,
cut to the following dimensions. 6 x 7; 6 x 10%;
7 x 9;6 x 14; 7 x 12; 6 x 21; 7 x 18; 9 x 14;
12 x 14; 14 x 18; 18 x 21. Price of panels—2%c.
per square inch.  For odd slzes order the next
largest size; we will trim. If you desire panels
shipped via parcel post include postage. Shipping
weight approximately 1% ounce to the square inch.
If postage is not included shipments will be made
via express collect. 1f you send more postage than
is necessary we will refund.

Dealers wanted. MANUFACTURERS OF
RADIO APPARATUS send us samples or
drawings of your cabinets for quantities prices.

CROSLEY MANUFACTURING CO.
Dept. R. Cincinnati, Ohlo
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ON HIS APPARATUS

A practical training in this great profession '‘will
make your successful future a certainty, We ¢
teach all branches of Electrical Science and En-
gineering.

ELECTRICAL ENGINEERING

With B, S. Degree in 3 Years
Electrotechnics—12 to 36  mos. Electrical &
Mechanical Drafting—6 to 12 mos. Automotive
lllectricity 3 mos. Armature Winding & Motor-
Generator Repair, thorough 3 to ¢ months’ course.
Practical Electricity—©6 months.
A place for cvery student. Up-
to-date laboratories—faculty of
90 experts: individual instrue-
tion. Write for latest catalog;
mention age and education. New
term soon starting.

SCHOOL of ENGINEERING
Dept. RN-5
373 Broadway, Milwaukee, Wis.

—Electricity—,

Build Model Planes

Wading River models are exact scale re-
productions of real planes, that’s why they
fly. You can't go wrong with Wading River
plans and parts. Send 10 cents for new
56 page catalogue, showing 25 different
models that you can easily build.

WADING RIVER MFG. CO.
Dept. H, 672 Broadway,

Brooklyn, N.Y.

N - an
30 Days Free Trial :

Select from 44 Stylos, 5=
colors and sizes, famous Rangeor
bicycles. Delivered free on approval,
{rom maker - direct - to - rider, at Factory
Prices. Save $10 to $256 on your bicycle. E
Immediate o

.l Month’mr” sessl?)naon "&?{- i
lberal Easy Payment plan, Parents
often advance firat deposit. Encrgetic boys
earn the small monthly payments thereafter.
31°@ S Horns.wheels, lampa, partsand-
equipment at half usual prices.

SEND NO MONBY—Ask for big free Ranger
Cstalog, marvelous prices and termse

Cycle Company J:'s
Mead nipt.nns Chigagg Jider’

IF “RECEIVING SETS’ CONTINUE TO DIMINISH
IN SIZE AND WEIGHT, THE FUTURE RADIO- BUG
WILL DO WELL TO KEEP A SHAR

A p)
=
‘ b2k

MAGNIFICATION
167 DIAMETERS
~—F

YOU WOULD-

%
%

This Illustration Shows a Loop Aerial on the Microbe Set. It is Used for Short Waves; for Long
Waves an Aerial Wound on a Toothpick is More Efficient, But in Case of Fading of Signals the

Operator Will Have to See if it is Not for the Reason Here Illustrated.

AN

PORTABLE RADIOFONE SET

(Continued from page 787)

mary the same as in a regular variometer
only that when tying down the nuts, tie
them so as to have primary and secondary
oval-shaped.

Fig. 3, No. 1, measuring 314" at small
sides. The variomecter coupler 1s shaped
like this so it will occupy a smaller space
in thickness; furthermore the secondary is
put in the primary so as to use the vario-
meter coupler as a variometer for trans-
mission and as a vario-coupler for recep-

The taps taken from the primary are
soldered to the five switch points, V. C. P.,
Fig. 1. When sending messages turn lever
on switch point S and you will have the
variometer for transmission. For recep-
tion turn lever or any switch point. The
audiotron 13 which is used in the set is
enclosed in a cylindrical cardboard box 14,

2, with cotton or felt, 15 to fill the

space between the box 14 and audiotron
13 so as to prevent breakage from rough
handling and to insure the life of the pre-
cious “Aladdin’s Lamp.” The filament
leads are taken thru holes cut in the card-
board box and connected to screws I, 2, 3,
No. 9. The plate lead 20 and the grid 19
are taken the same way and connected to
the respective screws 20 and 19.

T have described the variometer coupler

www americanradiohistorv com

and the safety vault for the audiotron be-
cause as I have said before they are novel
The others are all old ideas and under-
stood by any amateur.

Fig. 2 is the Skinderviken transmitter
button, 12, variable condenser of .0005 mf.
or .0o1 mf.; 1T may be a Paragon rheo-
stat; 10, grid condenser and leakage; 8 1s
the bhack of the six point change over
switch; 7 is the three screws for the three
levers of the C. O. S.; 16 is two binding
posts for fones; 17, binding post for aerial;
18, for ground. The “A” and “B” bat-
teries are placed behind the rheostat. The
“A” battery is composed of two flash-
light batteries and the “B” battery may be
a 22-volt one or more.

All is then inclosed in a neat oak box,
mahogany finisht, with a cover to protect
the exposed parts.

If a window is wanted to see the audio-
tron glow as shown in Fig. 1, drill seven
holes 4" in diameter, crosswise and cut
out the cylindrical box to allow a small
part of the audiotron to protrude,

This set will be just the thing to carry
around this spring and summer and on your
vacation. A strap or handle can be at-
tached to the box to either carry it in your
h_:«:]nd or around your neck, down to the
s'de 3
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Maximum receiving satistaction
is assured by Brandes Headsets

A headset which may be depended on to give 100-per-cent receiving satisfaction must
have the two vital features of high impedance and super sensitiveness. These qualities
are found in the Brandes Navy Type Headset and the Brandes Superior Headset; built
into them by wireless headset specialists and guaranteed to be there and to stay there.

“Navy Type’—50,000 ohms A.
C., weight 11 oz., complete with
head band and polarity indicat-
ing cord. Price $14.00.

Impedance

To get maximum results in vacuum-tube reception, the
headset must have an impedance approximating that of
the V. T. The Navy Type N. H. 1. is designed for this
purpose. It has an impedance of 50,000 ohms at 800
cycles—over twice that of any other headset.

High Pitch

It is very desirable in heat reception to be able to hear
the highest-pitched notes. This allows a far greater
zone of tunine and results in quicker tuning. It also
allows reception at a pitch which makes interference
negligible. Many headsets will not respond at all to
very high-pitch tones even though the signal strength
is many times that necessary to cause loud signals at
500 cycles. The Navy Type N. H. I will respond
clearly tc a wider range of frequencics than any other
headset and vet be superior in audibility.

Matched Tone

It is of the utmost importance for both telephones to
be so matched in tone that they emit exactly the same
note. Nothing is so apt to hamper the reception of
weak signals, especially through interference, as badly-
matched telephones. The Navy Type N. H. I, being
a “BRANDES” product, is, of course, carefully matched
in tone.
Polarity
In order that the sensitiveness of the telephones may
not, in time, be impaired by the demagnetization of the
permanent magnets, it is desirable that the d. c. pass
through the receiver in the proper direction. The Navy
Type N. H. I is cquipped with a marked conducting
cord. The terminal with the red thread should be con
nected to the positive side. Connected in this manner,
the headset will retain its original superiority in-
definitely. ,
“Navy Type’’ Specifications

Cases of hard drawn aluminum. Ear caps of hard
rubber, large enough to cover the cars and perforated
with small holes, in place of the single large hole in
center, as an added protection to the diaphragms. Dia-
phragms of special tungsten steel. Headband, the new
improved Brandes type, the best-fitting headband ecver
devised. Polarity indicating. Cords six feet in length.
The weight of the headset complete with headband
and cord is only 11 ounces. Resistance 50,000 ohms

C. BRANDES, Iic. Squrre, New York iy

Matched-Tone
Headsets

“Superior’’—2,000 ohms, D.C,
weight 14 oz., complete with head
band and polarity indicating
cord. Price $8.00.

Durability
The Superior Type headset was originally designed for
amateur use. As such it has been used by tens of
thousands of wireless enthusiasts. But so skillfully
had this headset been designed, from the standpoints of
both efficiency and durability, that it soon was adopted
by commercial wireless companies and issued by them
to their operators.
Brandes 1cadscts are so well built that they will retain
their original cfficiency for years, in spite of the rough-
est handling and abuse. We know of Superior Head-
sets, purchased in 1910, which are still in use and giv-
ing the same good service as on the day they were
bought.
Sensitiveness
The sensitiveness of the Superior Headset is remark-
able, considering the low price for which it is sold, It
is safe to say that no other headsct at this pricc can
approach it.  Our files contain many hundreds of let-
ters from purchasers of this headset who are not only
loud in their praises but even assert that the “Superior”
is Detter, in their opinion, than other makes costing
much more,
For Beginners
For the beginner in wireless, whether he intends to
continue as a professional or to derive pleasure merely
as an amateur, no better wireless headset is available
today than the Brandes “Superior” Light and rigid
in construction, it utilizes materials which will give th
best service under both ordinary and trying condit ons.
\We can refer to thousands of users who attest to its
substantial construction, handsome appearance and ef-
ficient service.

Construction of ‘“Superior’”’
“Superior” cases arc of aluminum ; interior parts n.ckel-
plated and highly polished; caps, of hard rubber; cores
of annealed Norway iron, wound with No. 40 eaam-
eled copper wire to an approximate resistance of 2,000
ohms per set; headband is the new improved Brandes
type. Equipped with polarity indicating cord, six feet
long. Weight in use, 15 ounces. The two receivers
are carefully matched in tone, the same as in the

“Navy” type. )
Trial Offer

Send $14 for a Navy Type; or $8 for a Superior Headset. Try
it for 10 days. If you don’t find it the best headset you ever
tried and are not entirely satisfied with it, send it back and
your money will be refunded promptly.

LEO. J. MEYBERG CO.

428 Market St., San Francisco, Cal.
Pacific Coast Distributors

Send 5c for Catalogue “G”’

www._americanradiohistorv com
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ACME APPARATUS

N (Y Spark Transformers . N 3

Nan C. . Power Transformers [
- Modulation Transformers

Amplifying Transformers

Filament  Heating  Trans-
formers

Special Transformers

Amplifiers

Detectors

_ 1va Henry Choke Coils

Acme 250, 500, 1000 <Anti-Light Blinkers &% Transformers

The ACME SPARK TRANSFORMIERS have the
highest efficiency, highest power factor, highest spark
frequency and lowest price of any on the market.
Acme 250, Acme 500, Acme 1,000.

The ACME C. W. POWLER TRANSIFORMLERS are
for use with rectifying devices or for A. C. directly on
the plates of power tubes. 50 watt, 200 watt, 500 watt.
The ACME MODULATION TRANSFORMERS give
maximum medulation without distortion.  Type A-3.
The ACME AMPLIFYING TRANSFORMERS are
the result of experiments by transformer and radio
engineers.  Correct ratio and impedance, Tvpe A-2
The ACME FILAMENT TRANSIFORMERS allow
the use of A. C. for power tube filament heating with
easy conrtrol. 75 watt, 150 watt.

The ACME AMPLIFIER AND ACME DETECTOR
contain in a small space what so often requires con-
siderably more.

The ACME CHOKE COILS are 1% Henries for usc
in ironing out and for modulation.

The ACME ANTI-LIGHT BLINKERS eliminate
blinking of lights when transmitting,

<lsk vour dealer to show you

Acme
Apparatus

Bulletins describing the above
apparatus sent on request.

. Amplifyin
Detector “The Apparatus With a Guarantee” Transformer

Amplifier

188 Massachusetts Ave.,

Acme Apparatus Co. Cmbrige 3 MASS

Transformers and Radio Engineers and Manufacturers

99 0LD TOWN CANOE CO.

L 1) F
135 Fourth Street
A 01d Town, Maine, U. S, A.

TEAL along in the reflections of

the shore. An occasional dip of
the blade keeps you moving. For an
“0Old Town Canoe” floats as lightly as
a shadow. It responds instantly to
the slightest pressure of the paddle.
And built into every “Old Town” is a strength
that makes it last for years. Write for cata-

log. 3,000 canoes in stock. $67 up from
dealer or factory.

—

Add to your Salary—Make extra Pin Money.
M O N E Y f or Y ou Start a lucrative business of your own.
Spend an hour each day taking subscriptions for the “Radio News.” We'll pay you well and you'll
enjoy the work. Write for full particulars. Oiroulation Dept., RADIO NEWS, 236A Fulton Bt.,
New York City. |
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Some Operating Char-
acteristics of Elec-
tron Tubes

(Continued from page 777)

often aids in overcoming this difficulty is
the insertion of a very small inductance (a
few microhenries) in one or more of the
grid leads close to a tube grid terminal.

This coil is shown in Fig. 7. This figure
also shows fuses in the plate circuit of
cach individual tube, a very desirable feat-
ure on high-power high-voltage tuhes. This
fuse should blow at two to four times the
rated plate current of the tube.

This Fig. 7 also shows another desirable
feature for high-voltage power-tube circuits.
In experimental work with oscillating cir-
cuits unusual conditions may occur which
will cause transient voltages to be set up
between the grid and filament which will
reach peak values many times higher than
that set up in normal operation. It is im-
practical to design and construct a tube
and its base to stand up under this very
abnormal voltagg, which onlv occasionally
occurs, due to incorrect adjustment.

A safety spark gap should therefore be
provided hetween the grid and filament
terminals at or near the tube socket or
mounting. This gap should be adjusted to
between one-thirty-second and one-quarter
inch, depending upon the plate voltage em-
ployed and the number and type of tubes
used. This precaution should be taken on
any tube or group of tubes delivering over
50 watts of alternating current energy or
opfrating at a plate potential above 2,000
volts.

o
o

AC
nvov. 6o~

Flg 3
On Power Tubes it is Preferable to Usu A.C.
to Light the Filaments, This Diagram Shows
How the Connection From the Plate Circuit is
Made in the Center of the Transformer Winding.

In one of the simplest and most fre-
quently used forms of capacity coupled cir-
cuit there is a precaution that should be
observed,

This is illustrated in Fig. 8. It will be
noted that the coupling capacity C has one
of its terminals connected thru the grid
coil to the negative terminal of the high-
voltage plate source, while the other side
of this capacity is connected thru the
plate coil to the positive terminal of the
high-voltage source. Very often this ca-
pacity C is a valuable air or oil dielectric
condenser, and its breakdown due to high
frequency high voltage will therefore short-
circuit the generator on D.C. source The
resultant arcing inside the condenser may
also hurn the plates badly.

This possibility may be prevented by the
use of a second capacity C,, which should
be large in capacity in comparison with C.
The condenser Ci, if it is at least one
hundred times the value of C, need not be
a low loss condenser. It is necessary, of

course, that the condenser C: safely stand .
| the voltage of the D.C. source.

In a typical form of oscillating circuit,

—_——

e ———



www.americanradiohistory.com

Radio News for May, 1921 8ot
Specify No. 763, Eveready
Airplane Wireless Bat-
Specify No. 766, Eveready Wireless tery. Standardized for
Station Battery. Standardized for use in the U. S. Signal
use in the U. S. Navy Corps Aviation Section
Hitch itfit
HE Lveready Vacuum  Asregards sensitiveness, no re-
Tube Plate Battery is the  ceiving set is to be considered
ideal battery for your wireless  as merely “amateur”—it either
recelving set. receives or 1t doesn’t.
Standardized for U. S. Govern- . - )
ment use, Eveready inevitably — The high efficiency of the Iver-
possesses the very qualities you l‘eady. Battery will increase the
need for effective working of effect;veness O_f your apparatus
your own apparatus: amazingly; will stimulate your
) : ) interest and enjoyment in your
1. Thoroughly moisture % 1 will i . j
roof work; and will insure your op-
I ' : erating along professional
2. Correct and sudtained
standards.
voltage.
3. Suspended action while
not in use. Go to your dealer today for a
4. Light and compact. new [Lveready Vacuum Tube
5. Low in cost. Plate Battery.
AMERICAN EVER READY WORKS
of National Carbon Company, Inc.
226 Thompson Avenue, Long Island City, New York
Chicago Atlanta San Francisco
VACUUM TUBE PLATE BATTERIES FLASHLIGHTS AND BATTERIES
R |t
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BUST THRU THE QRN

WITH

The Benwood “Utility” Spark Gap

Designed
IEquipped wi

for the experimenter

th the Benwood Remov-

able Point Disc.
Disc 1s six inches in diameter and both
sparking electrodes are One Inch in

width. Is of

more than ample size for

any 1 KW. installation.
Can be driven by any motor either by

belt or direct

Any Speed
The best open

Sparking points are variable from 2 to 16.
Tceth are Renewable as well as Removable.
Disc is Six Inches in diamcter and sparking points are One Inch in width.
Complete disc weighs less than half pound absolately accurate and finely

balanced.

Any Note

coupling.

Any Frequency
type rotary spark gap that

can be produced.

Price as shown $19.50

The Benwood Removable

Point Disc

This disc enables the operator to vary the frequency of the spark at will re-

gardless of the speed of the motor used.

It enables the operator to obtain

the maximum radiation from any spark transmitter by being able to change
the spark discharge frequency to conform to Any Condenser Capacity and

Any Wave Length that is in usc at the present time.

This disc will absolutely

increase the transmitting range of Any spark transmitter because it is at once
applicable to any make transformer on the market regardless of the voltage. It

is the ultimate in rotary disc
design and fills the long felt
need of every radio man.

A Clear note can now be had
at all times. As soon as the
sparking points of this disc
become worn and uneven a
complete new sct can at once
be put into service thus assur-
ing the operator of maximum
results at all times.

The center of the disc is
Moulded Bakelite the bhest in-
sulation obtainable. Disc is
fitted with carefully machined
brass bushing and set screw
for fastening to the motor
shaft. It is also furnished
with shaft for use with any
of the enclosed Benwood
gaps that are now in use.

Price complete with 16 sparking points, $10.00

Specify size of motor shaft when ordering.
Extra sparking points 20 cents each or $2.50 per set of 16.

THE BENWOOD COMPANY, Inc.

1300 OLIVE STREET,

DEALERS : —WRITE FOR INFORMATION

ST. LOUIS, MO.

WIRELESS

You should have it even if only super-
ficlally interested. Around about you every
day you read of some marvelous occur-
rence in which wireless played a distin-
guished part. It may not be entirely clear
to you. The Manual will explain {t. To
the student of Wireless Telegraphy, the
Manual contains much that is ind ns-
able to a proper understanding of the art.

It contains 200 pages, fully illustrating
and describing the many instruments used
in Radio. 45 pages cover general instruc-
tions, dlagrams, station calls, tables,
codes and other information.

The book is printed on highly finished
paper with a two-color cover and meas-
ures 9 x 53% inches.

—_—
| MANUAL OF A
| WIRELESS A

TELEGRAPHY .\\

i

& -\

MANHATTAN ELECTRICAL S

17 Park Place
New York

114 S. Wells St.
hicago

1106 Pine St.
St. Louis

MANUAL M12

Containing as it does a fund of valu-
able information not generally contained
in a catalogue, it approaches nearer a

' text book In the fascinating fleld of wire-

less telegraphy. No expense has been
spared to make it accurate and relable.
No Wireless Experimenter Should
be Without the Mesco Wireless
Manual. We ask 25 cents (250)
for it——give you a coupon receipt
which can be applied on any fu-
ture order.

Send your name and address now, and

get one of the most complets, comprehen-
sive and rellable wireless books published.

UPPLY CO. INC.

604 Mission St.
San Francisco

A welcome addition to your library! ~Send $2.00'toda'y, plus postage for 7 Ilbs., and your copy

nf hound volume No. 1 of Radio Amateur News will come forward by return mail.

Fxperimenter Publishing Company

238a Fulton Street. New York City
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as shown in Fig. 9, the frequency of oscilla-
tions is principally determined by the value
of the capacity C and inductance L.

As far ags the natural frequency of oscil-
lation is concerned, it will remain constant
as long as the product of L and C is con-
stant. However, it will be found that the
type of circuit shown in Fig. 9 will only
oscillate at a given frequenry in a satis-
factory manner when the capacity C is
under a certain limiting value. This is ex-
plained by the fact that certain values oi
high-frequency voltage are necessary on
the grid and plate. " If the capacity C is
very large the tube will not supply sufficient
energy to pass enough current through C
to set up across it the necessary grid and
plate high-frequency voltage. The lower
the valuc of resistance and the lower the
losses in the oscillating circuit the larger
the value of C that may be used and still
maintain oscillations.

For the type of circuit shown in Fig. 9,
the limiting value of C, for the usual types
of small tubes running at reasonable values
of plate voltage, is in the neighborhood of
a maximum of .001 microfarad for a fre-
quency of one million cycles (300 metre
wave-length)., This is necessarily a very
approximate figure because of the many
factors which are involved, but it at least
gives the experimenter an idea of what not
to use.

In the use of high-voltage direct-current
generators operated singly or in series, it
has been found that when they are em-
ployed for supplying energy for tube-plate
circuits a considerable strain is imposed on

the insulation of the armatures. This is
m” 70 otate of- ] ’
o5ci Tube
:
I i
2O

Flg /6

A Simple Device to Control the Modulation in

a Radiofone; A Small Lamp is Connected in the

Plate Circuit of the Modulator Tube. It Flashes

When the Microfone is Spoken Into if the Cir-
cuit is Properly Adjusted.

particularly accentudted when the tubes are
used for radio telegraphy and telefony
where the load fluctuates rapidly, or is
switched off and on suddenly. For the
used for radio telegraphy and telefony
where the load fluctuates rapidly, or is
generator is practically at ground poten-
tial.

This strain which is imposed on the ma-
chine is in the form of a voltage surge
which momentarily raises the generator
voltage several fold. One terminal Dbeing
grounded, the strain occurs on the insula-
tion between the frame or armature core and
an armature conductor which at the in-
stant is near the positive terminal or brush.

A condenser shunted across the gener-
ator terminals, described in a previous
paragraph, also acts as a sufficient protec-
tion against these voltage strains in the
case of very small machines. In the case
of generators, singly or in series, for volt-
ages above 500 and power outputs above 50
watts, some sort of protective device to
safely limit and discharge this voltage
should be used. For this service aluminum
cell lightning arresters are very suitable.
They should be connected across the gener-
ator termunals, In Fig. 10 one protective
cell is shown in circuit.

These cells consist of a pair of oxidized
aluminum -plates immersed in an electrolyte,
Many different electrolytes are used to
. meet special requirements, but for experi-
' mental purposes covering a short period of
time a saturated solution of borax is sat-
isfactory. These cells are connected in

‘I series, and when the oxide film is properly

farmed one cell should be used for each 300

o
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Two high~power
transmitter tubes

Theeraof C.W. transmissionis
here. Colleges, Laboratories,re-
lay stations and experimenters
can use these new tubestohelp
establish long distance records.

Radiotron U.V. 203 is rated at 50
watts. Its filament requires 10 volts
at 6.5 amperes while the normal
plate voltage is 1000, at .15 ampere.
The tube is 2" by 72" and is fitted
with a special 4-prong porcelain base.

Radiotron U. V. 204 is a 250 watt
tube of exceptionally long life. Fila-
ment requires 12 volts at 15 amperes
and 2000 velts on its plate at .25
ampere. Overall dimensions 5" by
14%". Tube is supported by special
end mountings. Especially recom-
mended for laboratory and other ex-
perimental work.

End

Radiotron The Radio Corporation’s tubes are Radiotron : Mountings
Socket U.V. 203 covered by patents dated November U.V. 204 for this
for this 50 Watt 7th, 1905, January 15th, 1907, and 250 Watt <y
Tube ass February 18th, 1908, as well as by atts DL
$4.25 . other patents issued and pending. . $2.00
Each Price Tubes licensed for amateur and Price Per Pair

experimental use only. Any other |
$30-00 use will constitute an infringement. $l 10.00

Special

For detailed data see your nearest dealer or write direct to
SALES DIVISION, COMMERCIAL DEPARTMENT, Suite 1802

Corporat:on

of America
233 BROADWAY ~ NEW YORK CI1TY
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Didn’t you know ?

I supposed cverybody knew that any apparatus ordered from

Corwin Mail Order Service is guaranteed
once,—to arrive in perfect condition,—and to give complete satis-
faction. 1f you didn’t know that, now go ahead and order from
Corwin with perfect confidence.

to be shipped at

exactly in the first place.

Universal-Coil Mounting Plugs

Anyone can easily make smooth-running mountings with
these plugs. No bending, no filing,—they are made to fit
Suitable for Radisco and all
hand-wound coils. A few minutes’ work with these plugs
will save you dollars that can be put into better apparatus.

Price, 80 cents, postpaid

New Radisco Vario-Coupler
Described on the center page spread of last month’s issue, now in stock.
It's an extremely efficient instrument, accurate to the .ooz part of an inch!
Materials are special moulded composition, Formica and Brass thruout.

Price, $7.50 postpaid

VARIABLE CONDENSERS

GRID CONDENSERS

VACUUM TUBES

Electron Relay ....... ........ ... 6,00
A ittt Ui e VT Amplifier, 1 Tb.. . ... .. 11 7o
With ‘Na. 67 Dial add $1.00. VT Extra Hard ................... 7.50
Murdock 366 ............... ... 4.75 AMPLIFYING TRANSFORMERS3
Murdock 867 ...............c00nn 4.75 A. R Co, 11Ib ...... P e 5.00
Murdock 368 .............ninan.. 3.75 Federal, 1 Ib. ............... NP 7.60
Clapp-Eastham 800 ................ 7.60 JACKS AND PLUGS
Clapp-Eastham 800A ........... .. 9.50 Federal Closed Circuit ....... vevees J8D
Clapp-Easthamm 80013 ............... 11.50 Federal Open Circuit............... .70
Complete with dial. Federal Double Circuit............. 1.00
Shipping weight One Pound Federal Plug .............. reaeses 2,00
Postpaid

ALL RADISCO COILS

Radisco, Postage 38 cents............ .85 ROTARY SWITCHES
ANTENNA SWITCHES Clapp-Eastham, No. 19............. 1.00
Murdock, 8 lbs.................. ... 4.50 Clapp-Eastham, No. 19A. heeo. .85
Clapp-Eastham, 10 lbs.............. 12.50 QOur Own, No. 1 .. .40
OSCILLATION TRANSFORMERS Oufl,gt“g\gé No 2 wooveveennns iy
Murdock No. 424, 6 lbs............. 5.00 CORWIN DIALS
RADIO CRAFT PRODUCTS No. 66, 8” L.oruneniiaiainin ceees 6
Detector . .....viiiiinniiniinann 15.00 §°' %78, 3:;%“;',“11 knob........... 2" * 2L igg
Two Step Amplifier ..........,.... 50.00 00 CSilnti78n  snaiaans s’ s ¢ FUO Yot :
Detector and 1 step........... beo.. 45.00 No. 69, 375 thhfl,(m:b. o 1.70
Detector and 2 step........c..... ~. 70.00 RECEIVERS ostpaid.
Postage paid. .
Murdock No. 55, 2000 ohm........ 4.50
“B’”” BATTERIES Murdock, go. 66, 8000 ohm...,.... b5.60
Radisco No. 1, 2 lbs.... v non... 1.50 Brandes Superior ................ 7.00
Radisco No. 6, 5 Ibs............... 2.65 Baldwin EC polooooa ET ve-+. 16.50
Eveready Storage battery prices on Baldwin E, improved............... 20.00
application Brownlie, New .................... 12.60
: Shipping weight 2 Pounds
TUSKA C. W. APPARATUS CONTACT POINTS
181 Coil, 2 1bs. . .vviiiriinnrennnnn 7.50 CP-No. 1 Brass, dozen .....,...... .26
182 Coil, 2 Ibs. ......ccvviveiin.n.. 10.00 CP-4 Brass, dozen .......... .. .85
183 Coil, 81bs. .. ..vviiinnenennnn. 12.50 CP-6, Nickel Plated, dozen.......... .46
170 Filt., 8 1bs. ....hvvvenrinnnnnnn. 16.00 Postpaid.

All orders for apparatus not listed as postpaid must be
accompanied by postage charges. Send 10c for new catalogue, just off the press

A. H. CORWIN & COMPANY

Dept. B2 4 West Park Street, Newark, N. J.

BURGESS “B” BATTERIES

ARE THE NOISELESS KIND—
made with and without taps

Send for calalogue giving sizes and prices

BURGESS BATTERY COMPANY

Harris Trust Building CHICAGO

READ the CLASSIFIED ADVERTISEMENTS on PAGES
844-847. YOU'LL FIND MANY GOOD THINGS THERE.
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volts of rated gemcrator voltage. These
cells involve the same general principles
as the familiar type of electrolytic rectifier.

These cells, owing to the thin oxide Hlm
acting as a dielectric, have considerable
electrostatic capacity between electrodes,
which is an added advantage in their use
as protective devices on generators supply-
ing oscillating vacuum tubes.

In certain experiments it is often de-
sired to keep the frequency variation of a
tube acting as a high-frequency oscillator
as small as possible. This is particularly
desirable in the calibration of wave-meters
and in measurement work. The variation
of frequency due to voltage variations of
the power sources can be greatly minimized

by using a very high value of grid leak re--

sistance R, as shown in Fig. 12. This ap-
plies to practically all types of oscillating
circuits.

It is often desired to obtain high-voltage
high-frequency, energy to test dielectrics
and measure dielectric losses. Fig. 13
shows a type of circuit very suitable for
using an oscillating tube for this purpose.
The frequency of oscillation is largely de-
termined by the period of the simple series
circuit comprising L, L., L, L, and C.
The condenser C, is merely for safety, as
explained in a previous paragraph, and is
large in comparison with C. Maximum
output 1s ohtained by variation of L, and
L.. The voltage obtained may be com-
puted by measuring the frequency with a
wave-meter and reading the current at A,
passing through the condenser C of known
capacity value. A spark gap across C may
also be used to check the value of voltage
obtained.

For high voltages the capacity C should
be small and the inductance in circuit large.
It is also important to have the losses low
in the inductances and capacity.

In most power tubes the higher the plate
voltage that can be used the greater the
output. Tubes may fail to stand up under
an increased voltage for many reasons, but
there is one factor in connection with this
limitation that is usally overlooked. This
factor is clectrolysis of the glass. In most
of the types of small-power tubes all the
lead-in wires are usually carried through
a common stem and seal. When this is the
case the plate voltage that may be used is
limited by electrolytic action in the glass
of this seal between the plate and grid
leads. Hot glass is an electrolytic conduc-
tor; that is, the metallic elements in the
glass appear at the negative pole. This
electrolysis in the course of time, if con-
tinued, will ruin the seal, making it leak
air, and sometimes even cracking it. An
early indication of this. electrolysis which
appears long before leakage occurs is a
blackening of the grid leads in the glass of
the seal near the vacuum end. This action
takes place at the grid lead, because this
is usaully the most negative one when the
tube is oscillating.

Therefore, if tubes of this type are oper-
ated considerably above their rated plate
voltage the life is liable to be terminated

by leakage of air into the bulb through the

seal rather than filament burnout,

In the various circuits described, the
source of D.C. potential for the plate has
been shown in series with the plate induct-
ance. The shunt feed méthod of connection
is just as satisfactory, but is sometimes not
quite so convenient for the experimenter
with limited apparatus.

Also the various circuit diagrams in this
paper have for the most part shown, for
the sake of simplicity. a battery as a fila-
ment source and a D.C. generator as a plate
source. - The filament battery may, of
course, he replaced by a generator or trans-
former and the plate generator by a bat-
tery or a rectifier system for producing
DC. from A.C. at commercial frequen-

cies. )

There are a few points of interest that
arise when a tube is used as an amplifier



www.americanradiohistory.com

Radio News for May, 1921

805

“ILLINOIS” VARIABLE CONDENSER
The Condenser With ‘“Star Spring’’ Tension

Made Right - Stays Right
Hard Rolled Aluminum Plates

THE

These condensers are made by a watch mechanic schooled in accurate workmanship and who can'’t

get over the habit of critical inspection.
Three styles: No. 1, panel; No. 2, open type as shown; No. 3, fully incased. Anti-Profitcer. Less

than pre-war prices. Fully assembled and tested.

Style No. 1 No. 2 No. 3
27 11;%2:: """"""" $§§8 $§§8 $i;§ Money back if not satisfied. Just return
2% Plates . . ... ... ’ 2:75 3:75 4:00 condenser within 10 days by insured P. P.
13l Platessawsumnn i anns a 2.25 3.25 3.50

With Style No. 1 we will, if desired, furnish 3 inch metal dial with large knob instead of scale and
pointer.

Extra price, 75 cents: Or we will, if desired, supply the Condenser with smooth 3/16” center
staff, without Scale, Knob and Pointer, at 15 cents off the list, to those who prefer to supply their own

dial.

NOTE: We do not fit dial to our regular, threaded center staff.
Vernier with single movable plate applied to 13-23 or 43 plate condenser, $3.00 extra.
Sent Prepaid on Receipt of Price

Except: Pacific States, Alaska Hawaii, Philippines and Canal Zone, add 10c.

Foreign orders other than Canada not solicited.

STYLE No. 1.

‘he “ILLINOIS” Variable Condenser during the time
it has been before the wireless public, has achieved a re-
markable success. It has had a wide distribution in the
United States and Canada, and has made friends wherever
it has been placed.

Every instrument sent to a new locality has brought
numerous orders from its vicinity, demonstrating the fact
that a wood thing will advertise itself,

We attribute this success to two things: First, good
design, and secondly, conscientious work in construction
and adjustment.

We call attention to some featurcs of our construction.
First, we use hard rolled, springy aluminum plates, and
take no chances of making them soft and depriving them
of their resilient quality by subjecting them to any “casting”
process. Second, we use large separating washers In the
“stator,” thus giving stability. Third, the plates are prop-
erly centered and spaced by construction, so that there 1s
no subsequent necessity for adjustment, either for ‘“end-
skake” or “side-shake.” Once right, always right. Fourth,
we use for plates, metal that we think is of ideal thickness.
1¢ we thought anv other thickness better, we should cer-
tainly use it. Thicker plates, we think, would not he an
advantage, but otherwise. Tt is a recognized fact, among
watch makers and mechanics, that a thin spring will suffer
greater deflection, without permanent “set” than a thicker
one. In a condenser a thick plate is as likely to get bent
accidentally as a thin one, and once bent is more difficult
to “true.” Fifth, and not least by any means. we mention
our Patented Star Spring feature, which accomplishes the
dual function of keeping the end-shake always right, and

STYLE No. 2.

Canada add 25¢.

VERNIER.

maintaining a friction sufficient to hold the condenser in
any position on the panel to which it may be set, without
the use of a ‘““counter-balance” which would increase the
minimum capacity.

NOTE—A cardboard “Template” which we send with
each Condenser, will be found convenient for locating
holes in panel.

Our plan of business is “direct dealing” with the con-
sumer and no discounts except 5% on orders of six or
more, cash with order. In this way we can make prices
that would be impossible if our product was handled on
commission.

Answering the question, often asked as to the capacity
of our regular units, we will say that the minimum and
maximum capacities are as follows:

13 plate, Min. 21, Max. 291; 23 plate, Min. 30, Max. 528;
43 plate, Min. 39, Max. 999. All in MMFds.

These units were calibrated by the Bureau of Standards.

Our 67 plate unit has never been tested, but computed
proportionally by the lesser units, or by formula, the
maximum capacity is doubtless a little in excess of 1500
MMFds.

The following 20 point test, also by the Bureau of
Standards, may be found useful. On a scale of 180 de-
grees, the maximum capacities of our 43 plate unit are
as follows:

0. 390.—5 deg. 45. 10. 64.—20. 118.—30. 174.—40. 230.—50.
286.—60. 341.—70. 396.—80, 451.—90. 506.—100. 562.—II0.
617.—120. 672—130.— 727.—140. 782—150. 839.—I160.
804.—170. 948 —175. 976.—180. 999. MMFds.

G. F. JOHNSON, 625 Black Avenue, SPRINGFIELD, ILLINOIS
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WHY ?
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E’ WITH |BAKELITE /Te/w,?\q

5980 6000 6020 6040
WAVELENGTH- METERS

I did we start building condensers?
should you investigate Cotoco condensers?
2 should you use a Cotoco condenser?

The curves above were made to compare the sharpness of
resonance of our condenser with the usual type assembled be-
tween bakelite heads. It gives the essential reason WHY
this condenser will produce results you want. If this is not
sufficient reason, let us send you our descriptive bulletin, which
will give you all the details.

Made in three sizes .0005 M.F., .0007 M.F. and 001 M.F.

n case as Sl’lOWD, or unmounted.

Get on our mailing list NOW

COTO-COIL CO. rrovivivce 5.

New “MIRACO” Vacuum Tube Detector

COMPLETE, READY TO USE, (Postpaid) only

The new ‘MIRACO’ Detector contains fea.
7. 85

tures not found in others at double the price.
WRITE TODAY

There is ample space in the hinged covered
cabinet for ‘‘B’ batteries and .additional
binding posts on the back of panel enable the
operator to connect them inside,

~ CATALOG FREE
MIDWEST RADIO COMPANY

3422 DURY AVENUE, Dept. A. CINCINNATI, OHIO

a year. Experimenter Pub. Co., 236-A Fu_ltonist., Eﬁ Y. C.

yr———

www americanradiohistorv com
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for alternating currents of appreciable en-
ergy (several watts at least), and when it
is used as a voice current amplifier and
modulator in radio-telefony.

A very common form of graphical plot
employed to show one of the electrical
characteristics of a three-element tube is
given in [ig. 14b. The curve A-B illus-
trates the well-known relation between grid
voltage and plate current. This curve as-
sumes a constant plate voltage. However,
in many amplifying circuits a resistance, as
in Fig. 14a, is included in the plate circuit.

When an alternating E.M.F. is connected
hetween filament and grid a corresponding
variation in plate current occurs There-
fore an alternating voltage 1s set up across
the risistance in the plate circuit and the
voltage of the plate is no longer constant,
being higher than normal voltage while the
resistance is discharging and lower when
it is charging. For this reason the grid
voltage and plate current will not follow
the curve A-B. They will, however, follow
a curve of the type C-D, because at the
low-plate current the plate voltage is higher
than normal and therefore a higher nega-
tive voltage is required to bring the plate
current to zero, while at the higher plate-
current end the actual plate voltage is lower
and so the plate current is lower.

In most amplifying circuits it is usually
desired to keep the grid negative during
practically the entire cycle of operation,

| and therefore the grid is made normally

negative by a so-called biasing potential.
It is also usually desirable to make this
normal negative potential of a value equal
to half the grid voltage required to bring
the plate current to zero. This value of
normal negative grid voltage should be
computed from the curve C-D rather than
the static curve A-B. In other words, the
best value of negative biasing grid voltage
should reduce the plate current to much
less than half the value obtained at zero
volts on the grid. A negative voltage that
reduces it to about onc-quarter value is
approximately the best.

The foregoing, of course, does not apply
to recciving amplifiers or cases where the
amount of plate-current fluctuation is small.

The most usual method of modulation
employed for vacuum-tube radio-telefone
transmitters is shown in Fig. 15. In this
arrangement the output of the oscillator
tube 1s varied above and below its normal
amount by variations in plate voltage set up
by the amplified microfone voltages.
Therefore the peak of plate current in the
modulated oscillator tube is considerably
higher than in a straight oscillator circuit.
More electron emission is therefore re-
quired for the modulated tube than for a
simple oscillator tube. Very often poor
articulation in a radio-telefone transmitter
is due to insufficient electron emission in

 the oscillator tube. -

In a radio-telefone transmitter correct
wave-length and normal antenna current
are not, as in telegraphy, indications that
the set is functioning properly. Neither of
these factors give any information as to the
degree of modulation. The amount of
modulation is most satisfactorily obtained by
means of an oscilliograph, but this is sel-
dom available for use when desired.

A simple device to indicate modulation is

1 a miniature tungsten filament lamp in the

plate circuit of the modulator tube. This
should be chosen of such a rating or so
shunted that normally it burns at a dull
red. When the microfone is spoken into,
it should flash up and the degree of this
brightening soon becomes a very good indi-
cation to the operator as to whether the
modulation is normal or not. This ar-
rangement is shown in Fig. 16.

There are so many things that may pre-
vent a radio-telefone transmitter from
properly functioning while showing full
radiation current, that an indicator, as de-
scribed above, is very useful. :

Q-
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Amrad SELECTOR Set

Consists of:

Amrad Grid Variometer ...... $14.50
" Amrad Plate Variometer...... 14.50
Amrad Variable Condenser.... 9.85
Amrad VT Detector ......... 15.00
Amrad 1 Stage Amplifier..... 21.00
Amrad B Battery Box........ 9.85

USE a LOOP for RECEIVING—
All Local Spark Stations
Local Radio Telephone
Medium Distance C. W.
Local Press Reports
Ship-Shore Traffic
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Loop Reception Here!

OOP RECEPTION has been reduced to a certainty.

The Amrad SELECTOR Set is the first standard-
ized and perfected short-wave Loop Receiver which com-
bines the four essentials—Sensitiveness, Dependability,
Simplicity and Portability.

Used with a seven-turn loop wound on a four foot diam-
eter the Amrad SELECTOR Set responds to wave-
lengths from 175 to 350 meters with unparalleled ef-
ficiency. Higher wave-lengths up to 1500 meters may
be tuned in by connecting a small fixed condenser across
the Detector Unit binding posts.

The selectivity of the Amrad SELECTOR Set is surpris-
ing especially as tuning is accomplished by varying only
two adjustments—Grid Variometer and shunt Variable
Condenser. The unusual selectivity of the set itself is
still further increased by rotating the loop. Many un-
wanted signals are completely eliminated in this manner.

The most amazing feature in operating the Amrad SE-
LECTOR Set is the absence of Static, even when this dis-
turbance is of considerable intensity. On numerous occasions
when static has prevented the reception of radio telephone sig-
nals with the usual receiver connected to an antenna, the Am-
rad SELECTOR Set used with a T.oop has brought in music
and speech with great distinctness and no interference from
static.

Amrad Cabinet connectors link together the six units com-
posing the Amrad SELECTOR Set into one rigid composite
15 inches wide, 10 inches high and 71/2 inches deep overall.
Weight, complete with two B batteries, is only 13 pounds.
The Set mey be used with an antenna if desired. Any
standard vacuum tubes and B batteries may be fitted.

" The actual set illustrated used with the loop described has

received radio telephone speech and music from numerous
stations within a radius of over 40 miles and has received
signals from amateur spark stations 100, 300 and 400 miles
on several occasions. Ask your dealer to show you the
Amrad SELECTOR Set or send for free Bulletin V de-
scribing all the Units comprising it. Complete Amrad cat-
alog, 10c stamps.
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AMERICAN [R4D10 AND RESEARCH (ORPORATION
.. Medford Hillside, -Massachusetts
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203 College Avenue
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Type “C” Navy
standard ....$16.50
Type “E” Super-

This illustration shows
the amplifying mech-
anism in a Baldwin

unit. Note that four sensitive . ... 20.00
pole pieces of single Type “F” light
solenoid act on the weight . ..... 21.00
armature, which in Units for loud speak-
turn connects with the ers.
super-sensitive mica e "
<1i:llphragm. Type “q,, ...... $8.50
Type “E”...... 10.00

\ e " 80LkNOI
ARMATURE ¥ WINDIN

K »
PIVUT & SPRING POLE l;“"J:ES

e

Equal to two stages
of radio amplification

HE experience of leading radio operators,—who have

found Baldy Phones *“equal to two stages of radio
amplification”—clearly indicates the outstanding advantages
of using good phones. From a standpoint of radio efficiency,
you will get ‘“more value per dollar” from your investment in
Baldwin Amplifying Phones than from any other item of your
equipment.
Here are the actual (un-asked-for) letters from experienced
radio men, telling of their results with Baldys. They’re worth
careful reading!

“llave used a pair of Type ‘C’ Baldys “HHave found your Baldwin Telephones
for some time, in naval communication equal to one and two stages of radio
and commercial service. Consider them amplification.” Name on request.)
the most sensitive telephone on the »
market.” (Nanie on request.) In our station it is a common occur-
ence to place the receivers (Daldys) on
*“I faithfully belicve the use of Baldwin the table and copy in daylight the long
Phones will improve any receiving set undampt wave stations with hut one
at least 50%. (Name on request.) Vi, Ty (Nanie on request.)

“Equal to one and two stages of radio amplification”: Of course
Baldys cost more,—but where can you get better value?
Where else can you buy amplification equal to the super-sen-
sitive Baldwin mechanism, for so little?

And, the more limited your investment in radio must be, that
much more important becomes the use of a super-sensitive and
selective Baldwin head set!

The best radio dealer in vour town, undoubtedly has a supply of booklets
explaining the superior construction of Baldwin Phones, Eldredge
Meters, and other Firth Specialties. If he does lack a supply, write,
mentioning his name and address, direct to

John Firth & Co.in, 18 Broadway, New York

Distributors for

Baldwin Phones U. S. Bureau of Standards
Eldredge Meters Wavemeter
Kolster Decremeter _ Lrownlie Adjustable Phones.

Dealers: Write for advance information on new popular-priced loud speaker.

AND IN THE

OUR MAILORDER SERVICEIS RIGHT

We ship same day order is received from our
large stock of reliable manufacturers products.

Get your name on our mailing list.

PHILADELPHIA SCHOOL OF WIRELESS
TELEGRAPHY

1002 Parkway Building, Broad and Cherry Sts., Philadelphia, Pa.
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Simple Measurements
and Calculations
for the Amateur
Station Owner

(Continued from page 778)

IO ke

E
Law R = —, or the resistance is equal to

the voltage divided by the current flowing.
If the resistance value to be measured be
such that it will allow a very large or a
very small current to flow we must use
another method; a moment’s thot how-
ever will enable one to decide whether or
not this method is applicable. If, for in-
stance, we wish to ascertain the resistance
of a motor starting rheostat, we connect it
in series with the ammeter across the
power line, and connect the voltmeter
across the line as in Fig. 3. If then the
ammeter reads twenty amperes, and the
voltmeter one hundred volts the resistance
is equal to one hundred divided by twenty
or five ohms. If the resistance be quite
low or quite high it may be measured by
the voltmeter alone as follows: A known
resistance must be at hand and it should
be of approximately the same resistance as
that to be measured, that is if the resist-
ance to be measured is in the vicinity of
ten thousand ohms, then a known resistance
of six, eight, ten, or twelve thousand ohms
would be suitable, and if it were in the
vicinity of one ohm, a known resistance of
one to ten ohms would suffice. Connect
the known resistance and the resistance to
be measured in series and across a source
of supply, with the voltmeter connected
thru a switch so that it may be thrown
across either of the resistances as in Fig. 4.

If the resistances be of low value a few
dry cells connected in series will be suf-
ficient, if very high, the power line may he
used as a source of supply if the voltage is
steady. Throw the switch so as to read
the voltage first across and then across the
other resistance, then if- we denote the
known resistance hy R and the unknown
or the one being measured by X, we have
only to perform a simple proportlon since
the drop is proportional to the re51stance,
the drop across one must be in proportion
to the drop across the other as the re-
sistances are in proportion to each other,
or X:R::drop X:drop R. For example,
we wish to measure the resistance of an
ammeter shunt. . We connect as in Fig. 4
with a resistance having a known value of
four ohms, and use three dry cells or six
volts as a source of supply, then read
across X two volts and across R four
volts, Then X:4::2:4 or X = 2 ohms.
Again, we wish to know the resistance of
a pair of telefones. Connect with a known
resistance of, let us say, ten thousand
ohms, to a source of supply of one hun-
dred volts. TIf then we read across X
forty-five volts, and across R fifty-five
volts, X :10000::45: 55 or 8181 ohms. In
using the power or lighting circuit care
must be taken that the voltage is not fluc-
tuating as this will cause error. » Again, if
we wish to build a resistance for use in
charging a storace hattery of forty volts
from a one hundred volt line at a rate of
ten amperes. we must first find the size of
wire that will carr—. ten amperes continu-
ously without undue heating. Having ob-
tained this we can find the resistance per
foot if it is not already known as described
above. It is now required to know the
number of feet of wire necessary.

The loss in watts in any direct current
circuit is equal to the current squared
times the resistance or C'R. Since the
voliage of our battery to be charged is
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(Illustration exact full size)

Modulation transformer - - $4.50
Choke coil .8 Henry - -« - $3.75
Amplifying transformer - - -~ $4.00

All these are mounted as shown in
the illustration and will give you
results second to none.

Type Z.R.V. Variometer has unit
construction with bakelite shell and
hard wood ball. Has low dielectric
losses and a range of inductance of
1.25 mil henry maximum to .1 mil
henry minimum. Is readily used on

Z. R. S. Miniature knife switch is
supplied unmounted only, for panel
mounting and will harmonize with
other fine products of the instru-
ment maker. There is nothing else
like it on the market.

Double pole, single throw - - - - 80c¢
Double pole, double throw - - - - 90c¢

Type ZRL Transformer
For use with Rotary Spark Gaps
400 Watts. 110 Volts-60 Cycles

Unmounted Price - - « = = « - - .
Mounted on Iron Frame - - - - -

Complete Catalogs
6c Stamps

- $14.00

- $15.00

The “Cambridge’’ Rotary Spark Gap Complete

with Variable Speed Motor - - - -
The “Boston’’ Key = = - = -« - - - -

iy
)
N\

N
\E' ;
o
b A

n .“\ i \II‘(‘ i
4

%

- $50.00
- $7.50

m

table or mounted on panels.

Complete with 3" dial and knob - $6.50
Without dial or kneb - - - - . $5.75
Variocoupler of same construction - $7.50
Complete Regenerative set - - - $38.00
Regenerative panel set with detector - $85.00
Regenerative set detector and 2

stage amplifier, combined panel - $140.00

/@'“
(NPUT

r

| 8TAGE AuquIER
me lﬁ*

wol “‘*”

A combination of beauty and convenience. One stage
amplifier has binding posts for connecting two as a two
stage amplifier. All binding posts on detector, amphﬁer
and Regenerative set correspond for jumper connection.

Tube Control Detector Panel, Z.R.D. - - - $12.00
One Stage Amplifier Panel Z R.A. - - - - $18.00
Rheostat only - - - = = = = - = - %120

Z.R.F. Regenerative Receiver consists
of two Z.R.V, Variometers and a
Coupler of similar construction, to-
gether with Grid Condenser and Grid
Leak with Bakelite Panel machine en-
graved. Licensed under Armstrong
U. S. Patent No. 1,113,149. This ex-
actly matches our Tube Control and
Amplifier panels with which it may be
harmoniously used. Its range of wave
length is 175 to 600 meters.

Price - - - $38.00

CLAPP EASTHAM COMPANY

120 Main Street

Cambridge, Mass.

ALL GOOD DEALERS CARRY OUR PRODUCTS IN STOCK

www americanradiohistorvy com
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WORK THRU SUMMER STATIC!

WITH SOMERVILLE RADIO EQUIPMENT!

HAVE YOU NOTICEO OUR PHENOMINAL
GROWTH? THERE'S A REASON! 909, OF OUR
SHIPMENTS ARE MAOE WITHIN 48 HOURS
ANO POSTPAIO!

“GREATER BOSTON AMATEURS”! OUR LO-
CATION MEANS LOW OVERHEAD ANO OUR
SHOP AT YOUR DISPOSAL MEANS BETTER
gERVIOE. OPEN FRIOAY NIGHTS 8 TO 1II

Chelsea
_ Variable
Condensers

Ne. 38 BD
78
L0011  MFD.
th
No. 4 BD
$4

With
Dial_Only.
700,

Made of real
b akellits
3%” Dia
A ¢ o urately
Moulded —
won't warp.
NEW! CHELSEA DIAL INDICATOR, $1.00

Consists of knob and dial moulded in one plece,

with 14 or 3/16” bushing and set screw.

SOMERVILLE DIAL INDICATOR, $2.00

Dia. 4”, 16 gauge Dbrass, silverplated, grained and
lacquered. 180° scale on upper half, clockwise rota-
tion increases reading. Iower half divided in three
sectors for calibration.  Substantial 2 Navy knob.
The FINEST dial on the market.
RADIOTRON UV 200, $5.00 POSTPAID
RADIOTRON UV 201, $6.50 POSTPAID
““Four-page booklet given with each VT.*”
GRID CONDLNSL RS, 05 ond 00025, 25¢.

SORALA S10 VT
SOCKET $1.10

Spun aluminum shell,
2% ” x 23%” bakelite base,
engraved in white, to
designate connec 3
concacts of nickeled
bionze for panel muunL-
in Won't warp
DICIL]  awie 213 36 me weals sl 30

N iy

RADIO SERVICE_SOCKETS

Double............. $2.50 Triple............. $3.50

6-step Grid Leak......................ciuiiunns 75
(%-3 meg., Bakelite mtng.)

GENERAL RADIO, RADIOTRON TYPE FULLY
MOUNTED AMPLIFYING TRANSFORMER—23IA
$5 POSTPAID
(Bulletin on request.)

WESTERN ELECTRICs NAVY 2200 ohm FONES

12.75

22 volt EVEREADY adjustable B Battery.. . $2.00

44 volt EVEREADY adjustable B Battery .75
(The most satisfactory battery on the market!)

DOZEN 12¢c INSULATED BINDING POSTS.... .25

Black or Yellow Empire Cloth tubing, per In... .0l

TRANSMITTING MICA GRID CONDENSER.. 1.00
(.0005 mfd. 1800 volts mounted in PBak te)
Above grid condenser, UNMOUNTED........... .50

uv202 RADIOTRON POWER TUBE 5 watt,
350 v.. 45 L T I e
uvao3 RADIOTRON POWER TUBE 80 watt,
1000 v. 150 M. A ... . . ... iiieeiiiee. 80.00
uvao4 RADIOTRON POWER TUBE 250 watt,
2000 v.. 250 M. 1o
(Operating data given with each tube.)

Type J Milli-
ammeters, $6.00

0-50; 0-100:
0-300; 0-500 m.
a. ranges.

] Also 0-3 amp.
4 for filamen:

* # economy and
efficieney.

Type J 0- 100 Voltmeters..................... 8.00
Type J 0- 500 Voltmeters......,.............. 8.00
Type J 0-1000 Voltmeters.................. 24.0
These include external resistances and are of t.he
1)’ Arsonval iype

GENERAL RADIO FLUSH TYPE A.C. HOT WIRE

MMETERS $7.75
Ranges, 0-%, 0- l/2 0-1. 0-2%, 0-5 and 0-10 amperes.

TYPE JX A.C. 0-15 VOLTMETER......... $8.00
(For power tube fllament regulation.)

Dia. 3%” flush—similar to Type J—magnetic vans

moveme ' —icwvel hesrin g Yo Xpngive power tube

will last twice as long with A.C. on fllaments and

using PROPER VOLTAGEB.

GENERAL RADIO 2Y, amp. panel rheo. .......
(For UV 202 RADIOTRON, 10-12 V. soulce)

NE;V MODULATION TRANSFORMER. mount-

ACME FILAMENT HEATING TRANSFORMERS
INDISPENSIBLE FOR LARGE POWER TUBES
75 watt, fully mounted, $12; Unmountad. .. . .. $9.00
150 watt, fully mounted, $16; Unmounted...... 18.00

Bulletin on request.

ACME 200 WATT CW TRANSFORMER
Unmounted, $16.00—Mounted, §20.00

Has 350 V. and 500 V. windings and 2 12 V. Fil
heating windings.

Blue print and directions given with each one ou
how to pass 200 M. A. of plate current, with a
chemical rectifier. "Slmplest thing the world,
and very inexpensive.’” Shipping weight, 20 Ibs.

BULLETIN ON REQUEST.

RADIO SERVICE “‘CW’’ INDUCTANCE...... $8.50
SORALA CW INDUCTANCE FORM 3.
(Threaded BPAKELITE tube, 6” x 33%”)

W. E. 2IAA 1,000 V. Condenser, | mfd........ 2.50
323W WEST ELEC. MICROPHONE.......... 4.00
(With mounting bracket, 50c extra.)

Watch for our new COMPLETE FONE TRANSMITTER.

“NUCLEUS PLUS”

Uses two UV 202’s 50-100 mile range possible,

SOMERVILLE "RADIO LAB.

102 HEATH STREET
WINTERHILL, 45, MASS.

GUARANTEED TESTED MINERALS

WHY YOU SHOULD BUY RTS TESTED

MINERALS.

1.—Because—Thoey are better than any obtainable.

2.—Because—They are made to pass 3 tests before
accepted.

3—Blccause—RTS crystals are 857, sensitive in
the bulk

4.—Because—RTS Crystals are individually tested.

5—Because—Quality and price cannot be equalled.

RTS—Tested Galena in sealed contalner.... $.25
RTS—Tosted Sillcon in sealed container.... .25

RADIO TESTING STATION

GUARANTEED GRID CONDENSERS

Below we quote one of the hundreds of letters
received by‘ us concerning our condensers.

Ocean Grove, N. J.
Enclosed find money order for which please
send us another RTS Grid Condenser. The first
brought in signals fully 10097, louder.
C. E. Goodwin,
RTS—Grid Cendenser .0005 MF..... ...... $.35
RTS—Fixed Phone Condenser .00(3 MF 40
RTS—Grid Leak & Grid Con.. .0005 MF..

Amateurs, send 10c for our new catalogue.
We will surprise you.

DEALERS Get our new discount sheet on
Condensers, Minerals. Switch Points. ete.

BINGHAMTON, N. Y.

Insure your copy reaching vou each month. Subscribe to Radio N ews—
$z.oo a year. Expemmenter Pub. Co., 236-A Fulton St.,, N. Y. C.

the true watts.

Radio News for May, 1921

forty volts we will require about fifty volts
to maintain the rate and charge fully, thus
fifty volts subtracted from the line voltdge
of one hundred leaves fifty volts which
must be the drop across the resistance.
This fifty volts multiplied by the current
rate of flow, ten amperes, gives us five
hundred watts which is equal to C°R. The
current squared ors one hundred divided
500

into this equals five or = 5. There-

100
fore our resistance must have five ohms
value, and 1f -the wire selected runs .2
ohms to the foot we will require twenty-
five feet.

The watts or power in any circuit of
direct current is equal to the volts multi-
plied by the amperes, but in alternating
currents we must take into consideration
the power factor, that is to say the angle
of lag, as the power in the circuit at any
time is equal to the instantaneous values
of volts and amperes, and there is always
a difference in phase between the voltage
curve and the current curve. Alternating
current meters read the root-mean-square
values of both current and voltage, and to
obtain the true power therefore we must
multiply the apparent watts, or -the prod-
uct of volts and amperes as read on the
meters by the power factor or the cosine
of the angle of lag. In alternating current
wattmeters the current coil torque and the
voltage coil torque act on the moving part
simultaneously and so we read the product
of their instantaneous values directly on
the scale. The wattmeter is an expensive
instrument and beyond the reach of most
experimenters. There are several ways,
more or less roundabout, however, in which
the true watts, power factor, and angle of
lag may be obtained without a wattmeter.
If we are equipt to. determine the voltage,
the amperes, and the reststance of the cir-
cuit we may find the power in the trans-
former for instance as follows: The car-
rent flow or amperes is equal to the elec-
tromotive force over the impedance, and
the impedance is equal to VR* + (27NL)?
N denoting freauency and L the induc-

E
tance, therefore C = , SO
VR? 4+ (2wNL)?
if we read the volts and amperes
with the key held down we will be
able to find the impedance of the circuit,

E
VR? + (2rNL)?
VR? + (27NL)?

or

ald o

The next step is to find the resistance of
the circuit. This may be measured across
the key points as described ahove under
resistance. Having found this we may de-
termine the reactance which is equal to
2rNL, from the impedance which we know
and which is equal to the square root of
the sum of the squares of resistance and
reactance. If we denote the impedance
by X and the resistance bv Y, then
X =VY*+ (2wrNL)? or X*= Y*|(27NL)?
or VX* — Y? = 2nNL, the reactance.
This reactance divided by the resistance, or
2mNL
—R— is equal to the tangent of the angle

X*—y?
of lag, therefore — tang. ®. By re-

ferring to a table of sines, cosines and
tangents we get the angle of lag from the
tangent, and also the cosine of the angle
or the power factor. Clear as mud, isn't it?

If a station owner be fortunate enough
to possess several ammeters or voltmeters,
there are a number of much simpler ways
of getting the power factor by first getting
Fig. 5 shows the connec-

T EEE——

P ——
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RADIO APPARATUS

Distributors of Reliable Radio Apparatus
to Schools, Colleges and Experimenters

All Over the World

“SPECIAL”’
Our New Catalog No. 22

is out.

“PITTSCO”

The sign of service and

prompt delivery.

Why not let us prove it! Insist upon your copy !

AMPLIFYING TRANSFORMERS WESTON METERS (Model 301) No. D-102 1000 w. 21,000 V. .007 Mf...
N 0-100 Milll-Armps flush.......ccovvviiivnennnns 8.50 No. D-103 1000 W. 25,000 V. .007 Mf
Amrad unmounted ........iiiiiiiiiieeiieaies $5.00 0-300 Milli-Amps flush........ e 8.50
Amrad MoOUNted ....c..oiviiiiiiieiiaians coee 7000 0500 Milli-Amps flush. . ....oooe e 8.50 ROTARY GAPS
ﬁo- %g:’!g?AC&W LE”tg;'m “"m"““ge“ """"" 3'28 0-1 Ampere flush............cc.oooueeeieionn.. 8.50  No. 443 Murdock, 4000 RPM.................. 18.50
o i et g2 0-3 Ampere flush......o.iill.. e opere - 8.50  No. 124 Klitzen, latest model................. 25.00
No. 226-W eral, mounted.............. g e U g-gOA\lfmigeﬂﬂutslh ........................... 2 ggg No. B-1 Benwood, Bakelite model............. 25.00
- 0 USDwnih s 3 s pa G ddatafm §s bihhs P Iwe ak b
AUDION CONTROL PANELS 0-500 Volts flush.........oiiiiiriivniivinnnnn . 21.25 ROTORS
No. RORA Grebe in cabinet with hinged cover, No. 443 Murdock, 3/16, 3% or 5/16” shaft.. 3.00
splendid value .............. EEELEX o - <CEED: 1250 o, HOTG?nIR%agETEF}; g}'”sr'; or Front Mtg) No. T-1 Thordarson. 8 or 16 point............ 5.00
No. RORH Grebe in cabinet with tickler con- N0: 137 Gen. Radio 1 amggre' No. B-1 Benwoed. Original 8, 10 or 14 pt..... 8.00
Ax;xuegt(.}o%;pé N T T AT et gl {ggg No. 157 Gen. Radio 2% ampere. No. H-1 Hyrad 10 point 9ZN type............ 9.95
No. ZRD Ciapp Eastham. . ... ... 1200 o 127 Gen. Radio 8§ ampere. OSCILLATION TRANSFORMERS
No. Y-1 Acme in cabinet . . 1 pe No. T-1 Thordarson ‘‘Special’”’............... 10.00
No. P-1 Paragon, Adams Morgan’ specml 6.00 REGENERATIVE RECEIVERS No. TXL-100A International, Ideal for % K.W.
moulded, very COmMPACL........cvoveviineens . No. CR-2 Grebe 175-680 meters............... 51.00 sets, splendid value.............c.....cuon 14.95
, No. CR-3 Grebe ‘‘Relay Special” 175-680 meters 65.00 No. Z-652 Clapp Eastham Large 1 K.W. size,
‘g BATTERIES No. (ELR-3A Grebe with tube control 175-375 P very efficient ..........iiiiiiiiiiieiiieiea, 17.50
MELELS "hmek s s TR 2 F dirue o tioslvoh ddoco s Boiosohs .50
N s B IV e s st No. CR-5 ' Grebo's ~ “‘Super-special” 17513000 C. W. INDUCTANCES (Phone Work)
No. 7650 Esvt&nd:éd %2255 \{’ Vaﬂsﬁ)l }gﬁte;;vele'{;xbe control self contained. Ideal 666 %‘ype %g% '11:1[;51]2: ey B
1 , . 19928 o fOr_Jewelers yepicpaj entre §pwesie e re g aoeTiE E s nockdown .......... ...,
N T ey %55 V. avge.. il 50 No. CR-6 Grebe 175-680 mieters, Detector and Type 182 Tuska (Magnotic type). ..
. : ‘ L\\o step amplifier self contained. A completezoo - Type 1?3 &sﬁa gickler £17) o) TR P SRR S
CORPENTERS Weinior 1o ey Nov CR} Giabe  500°20000" heisrs Lo Wave. o) 1YPe 170 Tuska Flller ooooovorenoos
go. %%8%2 gg% w'lttrlfom peen Kilrixlsglgtslgecase :g-gg specmr complete Seb .........c........... 210.00 C. W. TRANSFORMERS (Phone Work)
0. - | with vernier v omrn 19 ;
i i : TELEPHONES Acme 200 Watt mounted .. .
N%.tt?an%l‘é?ﬁ -0015 unmounted without vernier 13.95 gan}n's ’1'1‘_ype %Nagy Standard.............. 16.50 Acme 298 V‘S;agté unmounlted
"""""""""""""""""" aldwin’s Type “‘Super-sensitive’’. .......... 20.00 Acme 50 Watt mounted
ﬁo (}03110%0 %%1155 ‘vaﬁ?ou:e;gg]m{n mlailsasgascgse ;g gg Baldwin’s Type F very small, light.......... 21.00 Acme 50 Watt unmounted
o 513 L)) L gd Brandes ‘‘Superiors’® New Headband......... 8.00
Note.—Any of the above vernier condensers are Brandes ‘‘Trans-Atlanties’”” New Headband.... 12.09 CHOKE COILS (Phone Work)

admirably adapted for radio-phone work.

Brandes ‘““Navy Type’”’ New Headband......... 14.00 Acme 1% Henry 500 MA double coil.......... 8.00
CONDENSERS (Varlable) No. CW-834 Woestern TFlee. 2200 ohms......... 14.00 Acme 1% Henry 500 MA dsinglle coj} ...... ggg
No. C-1 Connecticut .001 Mfd. mounted...... 6.50 MAGNAVOXES Aome 122 II:J{IZ?lrr{’ 150 Na Shele eoll 1111l 400
No. (-2 Connecticut .001 Mfd. panel mtg..... 6.50 Type R-3 Magnavox loud spealker, latest model i
No. 1 Chelsca %%11‘; l}{{fd. mounted.é(.i ......... 3(7)(5) M;.lésntavggt DT s Rt Lt oy gggg RESISTANCES (Phone Work)
; 5 fd. unmounted......... i 8 e hand T A . .
II:ITg: g g']ﬁ?*}:g{: .0006 Mf(?. mounted............ 4.50 Magnavox Radiophone transmitter tone-arm.... 37.50 11\\}?‘ 12&7,;‘1"[11 Iﬁ\g‘:ﬁffﬂ ?60380 0(1)‘[;“12-5---' -------- %25%
No. 4 Chelsea .0006 I"Ifd. unmoynted....is.bé. 4.25 VACUUM TUBES . @ ,000 ohms........... L
No. 5 Guelgh dlsl, %" of '$/16¥ shaft, ' oo No. UV-200 Radiotron (Detector)............ 5.00 TELEPHONE TRANSMITTERS
pure  bakellto ...........ceeveeeeiieen : 1lgo. Ug-zo% ]%lztidiottmn (Amplifler) . ........... gso No. 329-\72 \"gestomt Eltect.ric ................... 2.32
0. UV-20 adiotron 5 Watt Transmitter.... .00 No. 5175- onnecticut aaiwlfilbicwis Liemaes R
UL (T it 100 No. UV-203 Radiotron 50 Watt Transmitter. .. 30.00 No. 5176-A Connceticut with short adj. arm.... 5.25
No. ROOQ Grebo 0002 Mfd 199 No. UV-20¢ Radiotron 250 Watt Transmitter..110.00
11:}0- }%gg{; %"&]{)‘; %‘}" Mrd 160  (Radiotrons always in stock. Send US your orders.) VARIOMETERS
No. ROCT Grebe .00% 3.80 TRANSFORMERS (Transmitting) No. M-1 Murdock, complete with knob, dial
No. ROCA Grebe .0002 Mfd & .5 megohm leak :'28 1I\go g; %‘)ﬁorgmrson ;2;3 :‘\;mtttt "ll‘\rym g ------ 5‘21.88 and ]mr{gl 4 40205 B Eea s nares asmesy e pae
: ; Mfd. & 8 megohm leak 1.2 o ordarson a e “R”...... d No. M-2 Murdock. Vario-coupler complete wit
No. ROCB Grebe .0002 Mfd. & & ¢ No. F-1 Acme 500 Watt with bakelite panel knob, dial and panel........................
CONDENSERS (Low Voltage) completely mounted ...l 30.00 No. XRV-Clapp-Eastham Variometer complete
No. TB8-35! MT 500 Volts......oooviiin.. 1.25 CONDENSERS (Tr1nsm|tt|ng Dubilier) with ‘diall = a.s a0 ey d S boiw e Bl ol s dae bt &y
]1:;'8 };;-sz 12 ME 500 Volta.................. 1.25 No. D-100 250  W. 10.000 V. 007 Mf. ... ... 19 00 No. ZRU Clapp-Eastham Vario-coupler complote
No. 21AA Westesn Tlee. 1 MF. 1600 V. AC... 250 No. D-101 500 W, 14 000 V. 007 Mf........ 30 00 with, dial geseems e s ales . b8 e me Sz 0L

Important! Our new catalogue No. 22 illustrating, describing and pricing our immense
stock of radio apparatus sent upon receipt of 10 cents. Insist upon receiving your copy!
“Over 100 Pages, Over 150 Illustrations, Over 600 Items.”

Pittsco service reaches all over the world! Why not let it reach vou !

F. D. PITTS CO. Inc.

12 Park Square Dept. C Boston, Mass., U. S. A.
| Cable address “PITTSCO" Boston

www americanradiohistorv com
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899 BOYLSTON ST.
BOSTON, MAss. RADIO

RESULTS

If you are interested in studying Commercial Radio, the RE-

SULTS accomplished by The Eastern Radio Institute should merit
your immediate enrollment.

FOR INSTANCE:

The Eastern Radio Institute was founded in 1913 and is
now over six years older than any other Radio and Telegraph
School in New England—We are established!

The Eastern Radio Institute moreover has given instruc-
tion at this date to over 4,000 different students, and has en-
rolled, graduated and placed more Commercial operators than
all other schools in New England combined! We have accom-

plished things!

Graduates of The Eastern Radio Institute have actually
secured go per cent, 89.9 per cent, 89.8 per cent etc., out of a
possible go per cent in their Commercial operators first grade
examination. We know how to give the student proper
training!

Successful graduates of the Eastern Radio Institute are
found in responsible radio positions all over the world. Why
not be one! It costs no more!

Our latest, illustrated prospectus is free. If you cannot
visit the Institute send for one. Remember our organization
with over eight years of continued Results and Success is
behind every student who enrolls. Send in your enrollment
today!

F. D. Pitts,
Director.

" _ INSTRUMENTS
F B unne I I Always Reliable
JOVE DETECTOR

Handiest, Handsomest, Best
Sample by Mail, $2.00
Tested Galena Crystal, 25¢

Novelty Co.'s Type

(GHEGAN PATENT)

new edition 42RN Catalog.

We are distributors of the Standard_Electric
B “Cyclone” Audion Batteries.
Also of De Forest and all the leading manufacturers
of High Class Wireless Apparatus. Send stamp for

Radio News for May, 1921

tion for the threp ammeter method, A, A,,
and A, representing the three different am-
meter readings, and R a known resistance,

R
- the formula being W = — (A*—A"—A.)

2
which are the true watts, and this divided
by the apparent watts, or the product of
volts and amperes as read on the meters
as usually connected, gives the power fac-
tor. Fig. 6 shows a two ammeter and
one volt-meter method using the formula

R EY1
W = — A’—AS ["] ), E being the
2 R

voltage drop across R. Fig. 7 shows a
three voltmeter method where E represents
the line voltage, and E, the drop across the
known resistance, and E, the voltage on
the load side o_‘f the resi§tance, the formula

1 2

being W — ——— All readings be-
2R

ing taken in every case without any varia-
tion in the load, otherwise there will be
error. The above applies only to single
phase circuits. If it were desired, for in-
stance, to find the power delivered to a
three phase motor it would be necessary to
multiply the power in each phase by the
square root of three, the formula then be-
comes W ==V X A X P, F. X 1.732.

To determine the frequency of a genera-
tor it is necessary only to know the revo-
lutions per minute of the machine and
the number of poles, the formula being,

R.P.M. X No. of poles
frequency cquals .

120
For example, a machine making twelve hun-
dred revolutions per minute and having
1200 X 8

eight poles, — 8o cycles per sec-

120
ond. If however it is desired to find the
frequency of a feed line, for instance, we
will require something in the way of meas-
urements. If a generator is at hand hav-
ing the same voltage as that of the line,
and a means of bringing it up to speed
such as another motor, we have only to
run it on the line as a synchronous motor
and take the revolutions per minute. The
line frequency then will equal the revolu-
tions per minute divided by sixty and mul-
tiplied by half the number of poles, or
Poles
, that is to say the

N = R.PS. X
2
frequency at which the machine runs is the
frequency of the line. A means of bring-
ing the machine up to something near speed
or synchronism is necessary as it would
take a high current if thrown on the line
when at a standstill. If such means are
not at hand we may determine the fre-
quency in a roundabout way hy the use of
an ammeter, a voltmeter and an impedance.
Let us construct an impédance by winding
on an iron core, preferably laminated, say
ons hundred turns of quite heavy insulated
wire and measure the resistance. If diffi-
culty is encountered in doing this. dve to
the very low resistance which it will have,
it may be neglected as it will be a very
small factor in the impedance. Now con-
nect this coil across a line of which the
frequency is known in series with an am-
meter and observe the current reading, also
the line voltage. It may be necessary to

p——

J. H. BUNNELL & CO., 32 Park Place, New Yorl!i

bring the coil to some station or power

TYOLES

(SPRUCE)
FOR YOUR WIRELESS

Furnished and erected al reasonable rates

J.F.BYRNES 83t 05:

RADIO EQUIPMENT

Variable Condseners, Transmit-
ters, Head Bands, Panel
Switches, Ete,

Connecticut Tel. & Elec. Oo., Meriden, Conn.

plant equipt with meters to get these meas-
urements. From these readings as ex-

i plained under power factor we may obtain

the value of the reactance of the coil, viz.:
E :

s \/R”+(2;_NL2)’or C VRL(2nNL)®
or (:—) = R4 (27NL)?
C
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NOW IS THE TIME TO MAKE BIG MONEY

Know a Dignified AT H M E In Shortest Time
Uncrowded Profession At Lowest Cost

The Demand for Good Wireless Operators Far Exceeds the Supply

The New York Wireless Institute—America’s foremost fastest growing Wireless Institute gives you the best in-
struments, theory, text books and diagrams available. We will MAKE YOU AN EXPERT WIRELESS OPERA-
TOR AT HOME, qualifying you for first grade license, in your spare time, easily, thoroughly, in shortest possible
time and at lowest cost. No previous training is necessary. Our Home Study Course is prepared by Mr. L. R. Krumm,
formerly Chief Radio Inspector, Bureau Navigation, New York, now in position of greater responsibility with one of
the largest Commercial Radio Corporations in the United States. Our Radio Experts, able to impart their practical
and technical knowledge to YOU in an easy to-understand way, will direct your entire Course. The graded lessons
mailed you will prove so fascinating that you will be eager for the next one. The instruments furnished free will
make it as easy for you to learn the Code as it was to learn to talk. All you will have to do is to listen.

TRAVEL THE WORLD OVER
BIG SALARIES A Wireless Operator can visit all parts of the world

and receive fine pay and maintenance at the same time.
Do you prefer a steady position without travel? There
will be many opportunities for you at the numerous

Wireless operators receive salaries from $125 to $200
a month and it is only a stepping stone to better posi-
tions. There is practically no limit to your earning s 1 ) . )
power. Men who but yesterday were Wireless Opera- land stations or with the Commercial Wireless or with
tors are now holding positions as Radio Engineers, the Steamship Companies.

Radio Inspectors, Radio Salesmen at salaries up to The New Intercity Wireless Company will need
$5,000 a year. hundreds of new operators

FR[E INSTRUMENTS AND TEXT . BOOKS

We furnish free to all students, during the Course, the won-
derful receiving and sending set exactly as_shown in the illustra-
tion. This set is not loaned, but given to all
students completing the
Course. One cell of dry
battery all that is required.
No additional wiring, aerials,
etc., needed. The wonder-
ful Receiving and Sending
Set, Text Books, etc., all be-
come your property upon
completing the course.

The transmitter pictured is the celebrated Omnigraph, used by scveral Departments of the U. S. Government and
by the leading Universities, Colleges, Wireless and Technical Schools throughout the United States and Canada.

Thousands have learned telegraphy with the Omnigraph. Place the phone to your ear and this remarkable invention
will send you wireless messages, thousands of different ones, the same as though you werc receiving them thru the

air from a wireless station hundreds of miles away. .
When you apply for your license the United States Government will test you with the Omnigraph—the same model Omnigraph as we furnish

to our students. Ask any United States Radio Inspector to verify this.

FREE WIRELESS TELEPHONY COURSE FREE POST GRADUATE COURSE

A month’s Post-Graduate Course, if you so desire, at

We have incorporated in our Institute an up to-date and one of the largest Wireless Schools in N. Y. City—the
Complete Course in Wireless Telephony, written by our : :
C°. p o touctor, Mr. L. R, Krumm. Wonder City—the largest port in the World and Head-
hief Ins JUCESEy ZOF S S quarters of every leading Wireless and Steamship Com-
This Course is included FREE pany.
Moatna, X = om .| Endorsed by United States Government
November 28, 1920. December 6, 1920.
Dear Sirs.— Dear Strs:— by allowing our gradutes highest credit given any Wire-
found the Theory Course, the . y € K
Omniaanh et and Text Books (ost bef”f?“ﬁﬂdy%}’;l%f; N eaee™. | less Correspondence School in first grade license ex-
satisfactory, 1 think your Wire: learn of the lessons in Wireless | aminations
le"Coured 13 e best snd Sestst 0| | Richnony 5 vo"ghen o the ot °
earn T en of your school. snows . .
inning to end, and the way the ques- ;
B wiiizg ets ou ntareted o o ao ush Smlpok 13 aggelly U. S. SHIPPING BQARD W.lll testify
e (Signed) S. B. P g upe i dite dpe i UE| to the value of our instruction.
will be as explicit ag your Theory
course of Wireless Telegraphy. [ N N N N SN SN N S SN SN SN S
Migo 2?"?9'20 ex;']};gltc%:m:noisccﬁldm:;l?u{o‘; and
Oct, 25, ;
New York Wireless Institute. T wouldn’t hesttate a moment in | NEW YORK WIRELESS INSTITUTE
3 Ng,lvm York City. ;‘egg{x;mmgégg it to any of my l
ear = A ‘ Dept. 203, 258 Broadway New York City
1 fved your letter and am _very Respectfully yours. P ’
gladr:get:ell yyou that I am completely ) (Signed) C. D. Send me, free of charge, your booklet ‘“How to Become
sausﬂgd“wlt}oh o course. Tt sure is 80 2 an Expert Wireless Operator,” containing full particu-
1 °uq¥hmkmg ,é?gpglya;;ugnd attention, (Names and address gladly l %&ESNI“HOFYI?E; Oourse, including your FREE INSTRU-
I am, (Sianeyd) T 'H' AT tfurnished on application.) 4
SEND FOR FREE BOOKLET I NAIE o neenereteeeeeetancnneeeenaannss, s
Without obligating you_in any way, send for our booklet “How l
to Become an Expert Wireless Operator”—it is free. Mail the Address .....,. & TGET ST o e e eaes —— |
coupon opposite or postal or letter—but do it today. I
- CIty Or TOWN...oiusmeesennenenensornconenoroonasonns .
‘ Dept. 203 .
NEW YORK WIRE bt
9 New York City l Btattel . Latiris - - R B - ke o0 BT1E 5 Dol oeerarese Het ek A
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TICHL COND.

.0006 mfd. condenser is used for tickler tuning.

complete line of unwired, assembled instruments.

UNWIRED RADIO EQUIPMENT

The Multi-Wave Tuner il-
lustrated is one of a complete
line of radio instruments we
are offering discriminating
experimenters.

This instrument, as well as
our Radiophones, Regenera-
tive Receivers, Audion Con-
trols, Amplifiers, and other
standard units, is supplied
both wired and unwired.
You can use your own circuit
with our unwired units or
connect the units in accord-
ance with blueprints supplied
by us.

This tuner is constructed of
the best grade standard parts,
neatly mounted on a 3/18”
grained TFormica panel size
1114 "x14”,

The coil holder is of the De-

I lTorest geared type providing

critical coupling between honey-

| comb coils with a range of
. wave lengths from 150 to

20,000 cters.
Chelsea dials with a one-

thousandth inch thick Dearing eliminate warping and scraping common to other dials. The pri-
mary ‘and sccondary condensers are also of Chelsea make, capacity .0011 mfd. The Chelsea

DeTorest condenser switch is provided for throwing the primary condenser in series, with

the primary coil, out, or in shunt.

The panel is neatly engraved in the pantograph style, the lettering being filled with a white
enamel that will not crack or fall out.

The tuner is encased in a well made, black mission finished, oak cabinet.

The cost of our completely assembled, unwired instruments is but little more than the
retail price of the standard parts and raw materials. Write for free booklet describing our

Model No. 2

Wired = - : - z

Unwired - - - - -
(without coils)

Price
$50.00

$45.00

STANDARD ASSEMBLING CO., *®Raviork

RADIO SERVICE

The Radio Service Type S50 C. W, Inductance is
Wound on a slotted bakelite form of 31 turns of
number 9 hard drawn copper wire on a 5 inch dla.m.
Supplied with three clips making adjustment varia-
ble to any fraction of a turn. Tunes to 350 meters
and suitable for panel or bench mounting. Mate-
rials and workmanship the finest obtainable and the
price is only $8.50
If you are starting to build a C. W. set the
Radio Service Inductance will start you on the
right track or if you already have a C. W. Set
and you are not getting the proper results try
one of these inductances and you will be sur-
prised at the increased operating efficiency.
ASK YOUR DEALER TO SHOW YOU ONE OF THESE

INDUCTANCES. IF HE CAN'T SUPPLY YOU. WE
WILL SHIP YOU ONE POST PAID.

Type S40 Variable Grid Leak (34 to 3 Meghohms)
Helps to increase your signal audibility D Do

Bakelite Mounted, Moisture Proof.......... $.75 I

to 800 meters.

Mr. Dealer: This little receiving set will help
your business over the summer months and ob-
tain new customers for you.

Type 88 (as illustrated) price

Type S8A complete (incl, phone, aerial, insulators
and instruction book)

RADIO SERVICE & MFG. CO., Lyn

Here's the Wonderful Little Radio Set

that was described in April’'s Radio News, page
680. Just the thing for Boy Scouts, Campers and
for use on bicycles, etc. A
spect and guaranteed to give complete satisfac-
tion. Just connect your aerial, ground and phones
and you are ready to receive messages. Tunes

Complete in every re-

brook, L. I, New York

www americanradiohistorv com
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E 2
or (——) — R® = (27NL)?
C

E\? :
or (—)— R? — 2mNL
C

If we know the value of the frequency
at which the measurements were taken to
be, let us say, sixty cycles, then the value
of L, or the inductance, is equal to

2mNL
——————  We now have left only one
6.2832 X 60
unknown quantity in the impedance of the
coil, namely, the frequency, and it will be
an easy matter to abstract this. We con-
nect the impedance with ammeter and volt-
meter as before to the circuit of which we
desire to obtain the frequency and proceed
in the same manner. Having found the
reactance of the coil on this circuit and
knowing the inductance of it, the frequency

27NL

2wl

To make it clearer let us work out a
problem. We will suppose for our first set
of measurements a line voltage of one
hundred volts, a current of five amperes, a
resistance of .1 ohm, and a frequency of
sixty cycles. Then

o=

N must be equal to

100

V.ol 4+ (6.2832 X 60 X L)?
100
or — — —— .
5 V.ol 4 (377L)°
~or 400 = o1 + (377L)*
or 400 — .01 = (377L)?
or V390.99 = 377L
19.9
or L = —— = .05278 henries

37
and if the second circuit, or the one of
which we are to find the frequency reads
one hundred and twenty volts and eight
120

V.or + (.3316N)?

120\ ?
or '? — O] = (.3316N)2

or .3316N = V224.99
14.99
or N = —— — 45 cycles.
.3316
Station owners who will go to the trouble
of working out these measurements will
find that it will give them a better under-
standing of what they are handling and
why things work as they do.

amperes, then 8 =

Remote Control

Antenna Switch
(Continued from page 779)

T T T T

a wooden case and mounted right outside
the window on the second floor. The helix
lead was brot from the cellar along the
outside of the house up to the switch. The
antenna was lead right to the switch. The
front of the box carrying these two leads
was made of dilecto. The receiving an-
tenna lead was brot thru a small dilecto
bushing thru a small hole in the window
to the receiving apparatus. The solenoids
were brot from the box into the house thru
a small hole under the window sill.

The drawing showing the general ar-
rangement of the set gives a good idea of
how simple this system was, The rotary
gap is controlled by a push button switch
having a red light to show when it was
running.

The auxiliary contacts on the key, one
to open the audion circuit and the other to
close the solenoid, are self explanatory in
the sketches.
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“The Greatest Radio Catalog In the World”—

i The Universal Verdict of Tens of Thousands of Radio Amateurs

®
Mail 12 cents |DUCK’S No. 15 BIG 225 PAGE
memn e ing | WIRELESS CATALOG. JUST OUT
R A Veritable Treasure House of Everything Worth \While and Dependable in Radio.
The largest, most comprchensive, artistic and educational wireless catalog pub-

lished. The Beacon Light to guide you right in the selection of your radio purchases,

/ and at prices that will command your attention. Every instrument guaranteed with
\ 4 CATALOG NO.15. privilege of return if not satisfied.
\

) = LS For 12 Years the Name
| AT “DUCK”
’ ,l'he WInlam B_ Dlick Co_ : has had a meaning all its own to radio amateurs.

Next month we shall reproduce a number of late testimonials out of

thousands pouring in upon us, which will tell you why thic overwhelming

| ANYTHINGC ‘ majority of radio amateurs buy from “Duck.”

, Ever since the year 1909 Duck’s catalog has always occupied the foremost

ELECTRICAL ; . A . .
y rank among radio amateurs: in each succeeding year, with the constant devel-
i y opment of radio this catalog blazed the way with most everything new and
) \ dependable listed between the covers of all other catalogs. It has truly been
We Sell only Goods of Recognized Qualily ' | a “BEACON LIGHT"” to the novice and the expert in radio. In keeping
1 and Merit and at Prices thal Tl with the size and completeness of this catalog there has always been a stock
7..will Save You Money | 23 of radio instruments in our place many times larger than that of any other
| radio house; in fact we believe several times larger than the next largest.
TS b Our many vears in this bnsiness and the immensity of our stocks is con-
TOLEDO, OHIO, U. SA clusive proof that you are dealing with a big, well-established and dependable

concern.
COPrRmNT 198 8Y Trt wh 8 OUCK CO

T R SERVICE

Substantial Reductions on many Radio Instru- Among many other things, has made our business tremendous, and except for a lim-
ments that appear in Catalog No. 15 ited time after the war, when without actively inviting the business we were
Tho prices of DeForest Honeycomb Colls and ail literallv snowed under with orders, our service has always heen our pride and
2 9 i . . .
O e T b i B evions “Delorest the delight of radio amateurs. SERVICE—the most abused word in advertising
g:; vlv||||ch appears in the first edition of vur catalog and the hardest and most complcx thmg to gi\‘e to radio experimenters. \We do
No. R0 Recelving et $22.50 not tell vou that wve can always ship every item in our catalog immediately, but
No Rajlocolving Lo : 2830 our records for some time past prove that we are giving our pre-war service and
THORDARSON TRANSFORMERS shipping 98% of all orders complete within twentyv-four hours after receipt.
1 KW, Type I. SR—— 40.00
K.W. Type R g . ey . 28.00 = -
BCW. Tym R : RRRE X New Short Wave Regenerative Set with Detector
KW :lr‘s":m RS... il 30000 Listen in to the Radio Concerts with this wonderful receiver.
No. A1792 "ll!‘l’mrd;v:g'n'n “Condenser. ... ...... 2540 For dampﬁed and undamped stations from
Nos. 50, b61. 562 ——— : 3 150 to 600 ecters. Variometer and
Switch Contacts, each | IR .03 vario coupler construction. Variometer
lgn. }?62730 \})lc‘n Condenser . 2-*71g coupling cxtremely close giving maxi-
Ng. AB82 Dgtgg . ! 275 lnunlﬂi11(llxcya|1C(»: Variometer primary
N e e - 150 provided witl single and multiple_ tap
No. A367 Murnlock Condenser. . : 4.50 switches giving extreme selectivity, Wir-
No. A1002 !lo(‘(;iviuu Set. ... .. ?(732 ing hus bar type insulated with oiled
g& &‘:&?A‘ﬁ'fnﬂ::ﬁr‘ = A caleeg 298 cambric tubing. Brushed Bakelite panel.
No. 61x16 Tuninc Coll. v ceees 4.95 Beautifully finished mahogany cabinet.
No. 14 Aluminum Wiro. per 1b..... ot . .90 Tested before shipment in Toledo for
’ ANl RBinding Posts reduced 33 1-37% radio music from Pittshurgh and \Vash-
Only a few of the many New Instruments BT, AlSallie Sesteated o N
s log No. 15 . .y ] what you buy. he maximum range ob-
in Catalog No. tained from any type of transmitting station, damped or undamped, using up to 600 meters  We
Type C-300 Cunnlngham Ruib.......... 500 unqualifiedly guarantee that there is nothing like it on the market for the price.

(-301 Cunuingham Bulb..... ..... 6.50 No. A204 New Short Wave Regenerative Set with Detector and “B"” Battery $65.00
UV-200 Radiotron glll[l: % oo B T 2gg Cunningham or Radiotron Detecor Bulb, extra .... 5.00
UV-201 Radfotron Bulb .................... S No. A210 Short Wave Regenerative Receiver only (style, construction and appearance
A Completo Line of New Datector, Regenerative same as No. A204, but without detector)

and Amp\yinGg Sets - - leee s S Ty e P e At iR a e A s ] el aa e 50.00
Connecticut Variable Condenser........... 6.50
Tumey Spider-\Web Unit. 6.00 )
No. 550 Murdock Socket .. 1.00 An excellent Audion Control
r\\;o. ggg? :}ungoc{t ;‘;m}enser .......... . :-gg Panel for use with new four-
o urdoo! lndenser . . . ce-nm . . .
No. 3662 Murdock Condenser ................. 5.00 prong bulbs. Grid leak and grid
No. 3680 Murdock Condenser ... veaessaeie 8028 condenser are mounted on rear
No. 3681 Murdock Coudenser . ceiie.... 850 of panel. New type panel rheo.
No. 3682 Murdock Condenser ................. 4.2% stat mounted on center of panel.
No. 3684 Murdick Dial Assembly....... . 1.28 The formica panel is attached to
MC-1 DeForest Set ...... Guas pAbILA S .. 40.00 ¢ hed t
MO-2 DOFOPest BOb ..ocvvenaeereeeioemsnenns 59.00 a wood base, upon which is
MR-) DeForest Set ....... came et ¥ RO AT L. gg.gg mounted the tube receptacle.
M2 DeForeat Bet LolliIIIIIIIIINIIesie “B" Battery control permitting
MS-2 DeForest 8t ....ccoocociioieiiiiais 209.00 of four regulations of “B" Bat-

Note: The above DeForest Sets are just out and
constitute patel  detectors, amplifiers,  rezenerative
recelvers and complete radio telephone transmitting
and rcelving sets. The various sets above mentioned
compriso the various unita in cabinets. These unita

tery. Voltage from 18 volts to
22514 volts in steps of ¥4 volts.
A fine adjustment of “B’” Bat-
tery is necessary for the best re

tely and lat dded t ts.
5 mllio.bﬂhfg?l'.:ﬂ(!:;n:;‘r‘l.ﬁ: ‘.ny%&Dlv?ﬁﬁlﬂiép?iﬂl(m\o;o S};ﬂ SA200 - - . No. A201
-five milo spea X T e, w 0. ane etec
::\'l'fl.r": :lllai‘:;:mav“ f:\::“‘\::::“l?l:;ll\;ng ;-:2;‘(:‘1)0'“111:‘!‘;":_- No. A200 No. A201 Cabinet Dete(?{orsge't,h;:sssbl?::::}'le:s ‘331 ‘t))‘lllllll)r ﬁ%%g
: Tt all mounted in n Mahogany oabinet. No. A202 Cabinet Detector of Amplifier Set, Less Bat-
Type OT-3 Mtdget Radlophone consisting of an- teries and Bulb................. ... .. ... .. ....... $22.00
|mn‘? mmn‘:nnel and power tube panel....$ e
Y R R T iy
} ::mmr. N : Send 12 Cents for a copy of
RENAYOX a0 [ op O 1 S
M Radiaphone Tranamitter Tone Arm.. 37.50
Nininarx Radiaphone, Tranmiticr Tone . Our Big Catalog Today
e
3 e
THE WILLIAM B. DUCK CO., 231-233 Superior St., Toledo, Ohio
e —
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Do you want to werk distance all sunuier?

Why not equlp your station with the very latest
destgn I the Variometer type of regencrative tuher,
at a price which places this improved uapparatus
within the reach of all!

This short wave regenorative tuner, fundamentally
correct in  design, covers 4 wave length range of
from 180 to 350 meters. giving the highest ampll
flcation yet attained in this type of tuner, without
changing the spark tone. and {8 unexcelled for
radiophone reception.  The parts are mounted on a
volvet flnished formica panel and inclosed in a
solid mahogany cabinet finished in Flemish’* as
beautiful {n its appearance as it 18 efielent {n fte
aperation Price $50.00

The Detector Cablnet contains
the new general radio rheo

slal, its lurge smooth surface
giving the critical flament
adjustinent  required by th

PRODUCTS

218 West 12th Street

The QRN Season Is
Almost Upon Us!

present-day tubes.  There 1s ample rooms for the
B Batterles, a countrol switeh for which is con
tained on the panel, enabling the operator to cut
out his phones while transmitting ... Price $18.50

A two-step amplifier which gives an amplification
equivalent 1o 400 times thut of the detector and is
equipped with antd-capacity switches enabling the
operator to change the phones from delector to one
or two stepe without adjusting the fllaments as they
are automatically eut in and out with the one
operation. . P Price $40.00

We invite competitive comparigons with

getierative tuner now on the market.

any re

Writke for descriptive literature. We glso handle

all standard muakes of apparatus.

We build C-\W apparatus
phone? (Cal!l XY ex RAHL

Have you heard our

CINO RADIO MANUFACTURING CO.

Cincinnati, Ohio

REMLER No. 93 A—_BATTERY

. Applied For.

No. 98—Remler A-Battery Potentiometer
Unit only, with studs for 75
panel mounting ........ » Cc

No. 84— Remler Rotary Lever Switch

for use with No. 93
Unit -450

— POTENTIOMETER

Increases detector sensitivenes
and signal audibility.

HE plate voltage of auy detector tube must be care-
fully adjusted for maximum sensitveness and
audibility. Potentiometer coutrol provides close ad-

justment with ease of operation. This new Remler

Unit with metal inserts provides positive definite eleotrical

contact and eliminates the uncertainty of carbon w

graphite contact. This Remler Unit is hot brittle and

is counected across the A-Battery to oontrol the plate
potential over a six volt range by half-volt steps. Cir-
cuit diagram furnished with each unit

“Apparatus that Radiates Quality."”

REMLER RADIO MFG.

COMPANY

E. T. CUNNINGHAM, Sales Mgr.

163 Butter Street

San Francisco

RADIO MAGNAVOX
Type R-3
J.atest development in
sound amplifiers; con-
structed on a patent
protected electro-dynamic
principle. Emits same vol-
ume of sound as higher
priced Magnavox Tele-

megafone,

Regular Price, $40.00

Parts.  Special Dealers’

promptly.

$45.00

DOUBLEDAY-HILL ELECTRIC CO.

715 Twelfth St., N. W., Washington, D. C.

QUALITY RADIO
EQUIPMENT

THORDARSON TYPE R—1 KW TRANSFORMERS—
SPECIAL PRICE $35.00

Overstock causes reduction

Full supply of quality Vaa;}_um Tubes, Controls and
offer

Write for Radio Catalog No. 2.

Radio Dept.—Desk B

RADIOTRON
U. V. 202

New type Power Tube of
improved operating char-
acteristics. Provides long
operating life. Rated at
5 watts. Filament voltage

7.6 V. Filament current
2.35 amps. Plate voltage
350-400 V.

Mail orders filled

(postage extra)

719-21 Liberty Ave., Pittsburgh, Pa.

www. americanradiohistorv com
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Long Distance Hook-up
(Continued from page 781)

F i,

s HIHL T T

tions which were quite faint altho read-
able.  When hearing wireless telefone I
tune in without it and then with it. I find
that it makes the telefone louder and
plainer. (Perhaps the editor could tell you
why better than 1.) When receiving spark
stations, if I switch in this small aerial, it
makes the signals fainter.

With one No. 20 copper wire, eighty fcet
long and ten feet high I can hear NAA
almost as clearly as with my large aerial
which is one hundred feet lono and thirty
feet high—five wires. A one-step amplifier
will make European stations possible,

8 LTI TI AL  ESITS U TS T T T ]

Conduction of Electricity
Thru Vacuum and Gases
with ‘Application to Design

of Radio Apparatus
(Continued from page 782)

1l piata by

LU T T ey

grid its effect is to counteract part of the
positive charge on the plate, move the plane
of equal attraction out from the filament
and decrease the plate to filament current.

In some types of radio apparatus, par-
ticularly in radio telefones, it is desirable
to have no leakage from the grid thru the
tube with a negative charge on the grid and
this is one reason for using an oxide fila-
ment 1n these tubes. An incandescent
oxide will not discharge a negatively elec-
trihed body.

syt

Correspondence From
Readers
(Continwed from page 783)

;, IR IR

coast or land station or route of naviga-
tion, shall not use a transmitting wave-
length greater than 150 meters;

Class 4—Stations located more than 75
miles from a commercial coast or land sta-
ticn or route of navigation, shall not use a
fransmitting wave length greater than 200
meters.

Maximum
decrement, .2,

During the season of closed nawigation,
for the past two winters. the Government
has given all amateurs permission to use
200 meters, to see how the amateurs tune
their transmitters. If the amateurs will
keep their waves sharp enough to prevent
ORM to the Government stations, permis-
sion may be granted to all amateurs to op-
erate on 200 the whole vear round.

H. S. Gowan, 3DS,
Kitchener, Ont., Canada.

power—¥% k.w.; maximum

Junior Constructor
(Continued from page 793)

AL IS
AT O

The base of the switch is made of a
picce of wood 16” x 315” x 1”. The switch
lever is of copper ¢ x 1” 14”. The
switch jaws are standard 100 ampere ones.
The insulators are mounted by means of
two angle irons screwed to the base—one
on either side of the eve of the insulator
—and a. screw passed thru the two angle
irons and the eve of the insulator. The
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YOUR LOCAL DEALER

probably carries WILCOX

4 ~~

products in stock,

‘Order by mail from us and
your order will be shipped

Our new catalog is being

IF NOT

POSTPAID

mailed to our old customers.
Others should send 5¢ for it.

.

817

WE SELL

other makes of Radio Ap-
paratus and will be glad to
receive your orders for any-
thing you need at regular
prices. Postage extra.

We specialize in raw ma.-
terials. See our ad in last

month’'s Radio News.

N

~

Reduced Prices

WILCOX Variometer
and regenerative re-
ceiver parts.

5API Wooden parts for above
variometer including winding

11 4 1 U .00
5AP2 Complete parts including
dial, assembting instructions.
CLCL.: « 5ol olols T v T g 3F BT $4.25
5AP3 .Complete parts less dial,
$3.0 5A Assembled variometer,

\\nh " dial, " $6.50; without dlal,
$5.25.

These are the same high grade
parts that have helped thousands
of amateurs to build their own
variometers. Increased produc-
tion and improved methods and
machinery have enabled us to
make these reductions.

Variocoupler Rotor

ICI  Variocoupler Rotor...$1.00
This is a carefully turned Thard-
woul rotor for secondary coil of
variocouplers, etc. Size is 3%
diam, and 2” thick.

IC Variocoupler Parts...... $5.00
This set includes all parts for
the varlocoupler illustrated in the
next column except the panel. In-
structions for assembling are fur-
nished.

Type 126 Tube Socket

Made of genuine bakelite dilecto
and solid brass. Is small and
convenient for back of panel
mounting.

No. 126A Audlon Socket 75c.

Type 131 Binding Posts

A high grade binding post for
use on panels, etc. Has moulded
composition top with brass collar
and screw.

No. 131A small slze, sultable for
recelving sets, {00, No. (8IB
flarge size, suitable for power work
20~, State thickness of panel
and whether brass or nlokel fin-
ish Is desired,

Switch Contacts

Heads 14" x %”, Shanks 8-32 x

112A Brass, 8c; 112 B
Nicke‘l 4',0; Heads 3/16” x
14" nks x

Nickel, 50. Heads 3/i8 x %"
Shanks 6 x 8”, 112G Brass,
So; 112H Nlckel 41456.,

||]lH|| 1 u

O

' )!'Th;wl l.‘“'lllh
| @‘4!.'.' w K\
M s

Type IC Variocoupler

This instrument is cavefully as-
sembled from standard WILCOX
parts ou a five-inch square panel
of grained Bakelite. It is de-
signed to be combined with the
variometers shown below ro make

m|||||

J

?i
\

] 2,

an efficient short wave regenera-
tive receiver. Price, $8.00, Post-

i ; “

8

Al
l U"' dl H\ M O

l

Type 5B Variometer

This variometer is designed tfor
use in the grid circuit and when
used with the variocoupler shiown
above will give a secondary
wavelength range of 175 to 4ou
meters. Price $8.00, Postpaid.

s
17 "'“

Type 5C Variometer

This is the plate variometer and
is designed to operate with the
instruments shown above. The
binding posts are so arranged on
these instruments that it is only
necessary to connect from one to
the other with brass strips, whicl
ara furnished free if requested
with order. Price $8.00, Post-
paid.

Type 14B Rotary Disk

The same style rotor as used on
our famous belt driven gap, only
with bakelite center and brass
bushing to it your motor shaft.
Size i3 45” diam. and 9/16”
thick. This rotor beinz light
and perfectly balanced will give
excellent results on any small
high speed motor. State size of
shaft when ordering. No. 4B
Rotary Disk $6.00 -

N

Wi

\«.

\lNll\ x |

l\' ‘ ,mlhhnlel
Type 3D V. T. Control

This panel includes a tube socket,
rheostat, grid condensor and grid
leak. It is arranged for con-
nection in any cireuit but is
especially desirable tor use with
other instruments illustrated on
this page Dbecause of its stand-
ardized construction. Irice $7.00
Postpaid.

i N

Type 6A Amplifier

This amplifier panel is arranged
so that it may Dbe conveuidutly
connected to the detector panel
shown above or additional stages.
connected to it by means of con-
necting  straps. Price $12.00.

| \wnmy 'W ;\

'~‘Ii|r||l |

r‘
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Type 4B-C Condensers

These condensers may be con-

veniently used in connection with

any of the other standardized in-

struments shown on this page at

any point where a variable capac-

ity is required.

No. 4B Capacity .00} $7.50
Postpald.

No. 4C Capacity .0005 6.75
Postpaid

Type 14A Rotary Gap

Belt driven, solld balanced rotor
of special aluminum alloy, large
steel shaft, long brass bearing,
well quenched, short leading
spark, clear tone, high efficiency.

Price $10.00.

)

Type 101 Panel Switch

A beautiful and efficient rotary
switch for general use. Furnished
in two sizes. 1”7 radius brass
finish 40c. Nickel finish 50¢c,
1% radlus brass finish 50c.
Nickel finish 60c.

Type 102 Panel Switch

A compound switch consisting of
two electrically independent
switches mounted with concentric
knobs. 1%” radlus brass finlsh
$1.10. Nlickel finish $1.25.

Type 103 Panel Switch

A rotary panel switch which is
double pole and double throw.
will change varlable condenser
from series to parallel, eto. 1%”
radius brass finish 75c.  Nickel
finish 85¢.

Type 104 Panel Switch

A complete unit for back of panel
mounting. The latest and best
in rotary panel switches. Better
looking, more eficient and easier
to mount. GComplete with Type
116 Dial and 6 contacts $2.25.
Complete with Type 116 Dial and
Il contacts $2.50.

Type 121 Rheostat

Suitable for table or back of
panel mounting. Has turned alu-
minum case, convenlent binding
posts and 6 ohm resistance unit
with all off and all on positions,
Long bearing and special designed
blade insure smooth running and
positive contact. Only occuples
space 2” in dlam. on your panel.
No. 121A with Type 116 Dial

Pointer $1.75.

$2.50. No. (2IB with Knob and J
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SAVE THAT
AR DOLLAR

You intend spending for a grid leak.
Buy the “Ace” Vacuum Tube Socket
complete with Grid Leak mounted on
base.

Ace V. T. Socket with grid 1€AK) bz o5 simg v3 Brewvs 5o o3 WRE Lo 60 $1.50
Ace V. T. 4 tube socket mounting for C. W. Units....... ... ©6.00
Ace V. T. Die Casting only without base................... .55

Specify whether panel or table type is desired. If your dealer
cannot supply you order direct from us. Dealers solicited. Mail
orders given prompt attention.

Send 3 cents in stamps for SPECIAL PRICE BULLETIN No. 102
THE PRECISION EQUIPMENT CO.

Mfrs. and Distrs. of Radio Equipment
Dept. A, 2437-2439 GILBERT AVENUE, CINCINNATI, OHIO
“You May Pay More But Y ou Can’t Buy Better”
Member A.R.R.L. Radio Call “8xB”

e ———

TreEsco TeN $ TUNERs

When you think of tuners say TRESCO.
One for every need and wave length.
CIRCULAR FREE.

This is the tuner.

AS—Arlington tuner—60oM to 5000M.

BS—Long Wave tuner—s5000M to 25000M.

CS—Amateur tuner—200M to 60oM.

Coils for either............ ... .. $6.00and P. P.

DS—Short Wave tuner $6.00 and P. P.

All three tuners, AS, BS, CS, same general
sh:vlpe except that the BS tuner has no tickler
coil.

Never Silent.

Used During the
Summer
Static Season

1 reccived one of your NAA tuners and find them very good. Using a forty-foot
cerial. NAA comes in like a ton of bricks. I can get NAA on a bed spring Arcs
come in good, too. Boys that come to see my set say what good is that little box,
but when they hear it working they take their hats off.

JOHN LEHTINEN,
1064 River St., Fitchburg, Mass.

10c for Regular Catalog

A ——

TRESCO — DAVENPORT — IOWA

Going to build a new Set?

Make sure that it will operate at maximum
efficiency by installing

- EMPYREAN VARIABLE CONDENSERS -

Designed for amateur radio telephone and
telegraph work—built like commercial equip-
ment.

They consistently bring in
the long distance signals.

No insulation break-downs; extremely low energy losses; no short circuits;
utilizes the maximum received energy.

You can’t go wrong with Empyrean Condensers as they are fully guaranteed
to give satisfaction or we will cheerfully refund your money.

PRICES:
Size Panel Mounting Type Portable Type
43 plate............ EY. O 5 053 ag 6 6a 3 0ado o $5.75
21 plate..: ... 3. 99 3,85 e m i s - I 5.00

(Enclose postage for 2 pounds,)
Send for bulletin describing these and other radio instruments.

EMPYREAN RADIO CO., Masonic Temple Bldg.,

CHICAGO, ILLINOIS

Radio News for May, 1921

holes in the angle iron will have to be
made large enough to allow a !4” round
head stove bolt to go thru. One side of
the angle irons will have to be sawed off
as :t must fit tightly against the flat part
of the insulator. In this way they are held
rigid. (See illustration 1.)

_ The angle irons that support the switch
jaws and switch lever are fastened 'in a
somewhat similar way, except that only one
angle iron is used for each.

The angle irons for the top are prefer-
ably of copper, the same width and thick-
ness as the switch lever, and they must fit
tightly to the insulators as in the case of
the others.

The switch jaws are fastened to the cop-

per angle irons by machine screws (see
illustration 2), about 10-24 is a good size.
It is a good idea to put lock washers on
these screws.
_ The leads may be taken from the angle
iron either where it is fastened to the in-
sulator or where the switch jaw is fast-
ened.

The handle may be turned on a lathe or
whittled from a piece of hard wood. It
is fastened to the switch lever by a piece
of brass rod. (See illustration 3.)

I do not think there will be any difficulty
encountered in constructing this, altho caze
must be used to have the angle irons fit
tightly against the insulators.

Contributed by REVILLE L. TURK.

STATEMENT.
Of the Ownership, Management, Circulation, Etc.,
Required by the Act of Congress .of August 24,
1912, of Rapio NEws, published monthly at New
York, N. Y., for April 1, 1921.
State of New York |
County of New York§ S

Before me, a notary public in and for the State
and county aforesaid, personally appeared Hugo
Gernsback, who, having been duly sworn accord-
ing to law, deposes and says that he’ is the
Fditor of the Rapio News, and that the following
is, to the best of his knowledge and belief, a true
statement of the ownership, management (and if
a daily paper, the circulation), etc., of the afore-
said publication for the date shown in the above
caption, required by the Act of August 24, 1912,
embodied in section 443, Postal Laws and Regu-
lations, printed on the reverse of this form, to
wit:

1. That the names and addresses of the pub-
lisher, editor, managing editor, and business
managers are: Publisher, Experimenter Publish-
ing Co., 233 Fulton St., New York City, N. Y.;
Editor, Hugo Gernsback, 233 Fulton St., New
York City, N. Y.; Managing Editor, Robert E.
Lacault, 233 Fulton St., New York City, N. Y.;
Business Manager, R, W. DeMott, 233 Fulton St.,
New York City, N. Y

2. That the owners are: (Give names and ad-
dresses of individual owners, or, if a corporation,
give its name and the names and addresses of
stockholders owning or holding 1 per cent or
more of the total amount of stoc%:.) Xperimenter
Pub. Co., 233 Fulton St., New York City, N. Y.;
Hugo Gernsback, 233 Fulton St., New York City,
N. Y.; Sidney Gernsback 233 Fulton St.,, New
New York City, N. Y.; Harry Winfield Secor, 233
Fulton St., New York City, N. Y.; R, W. DeMott,
238 Fultonn St., New York City, N. Y.

3. That the known bondholders, mortgagees, and
other security holders owning or holding 1 per
cent or more of total amount of bonds, mort-
gages or other securities are: (If there are none,
so state.) None.

4, That the two paragraphs next above, giving
the names of the owners, stockholders, and se-
curity holders, if any, contain not only the list
of stockholders and security holders as they appear
upon the books of the company but also, in cases
where the stockholder or’ security holder appears
upon the hooks of the company as trustee or in
any other fiduciary relation, the name of the
person or corporation for whom such trustee is
acting, is given; also that the said two paragraphs
contain statements embracing affiant’s full knowl-
edge and belief as to the circumstances and con-
ditions under which stockholders and security
holders who do not appear upon the books of the
company as trustee, hold stock and securities in
a capacity other than that of a bona fide owner;
and this affiant has no reason to believe that any
other person, association, or corporation has any
interest direct or indirect in the said stock, bonds,
or other securities than as so stated by him,

5. That the average number of copies,of each
issue of this publication sold or distributed,
through the mails or otherwise, to paid subscribers
during the six months preceding the date shown
above is (This information is required from daily
publications only.) ’
i Huco GERNSBACK,

Sworn to and subscribed before me this 20ti1
day of March 1921. .

fSEAL] Beatrice K. Oweg,
(My commission expires March 381, 1921.)
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.88 Broad Street

‘ATLANTIC RADIO”

T-A-W HOT WIRE
AMMETERS

0-1, 0-21, 0-5
A FEW LEFT AT

An Exceptional $ 5 Opportunity

MAY
BULLETIN

BATTERY

6 Volt

Use the “EVEREADY”
Six “I”’ G 60 “A

60 Ampere Hour Capacity
GUARANTEE—18 MONTHS

CHELSEA VARIABLE

Radiotron UV 200 .....covvivvunnnn $5.00
Radiotron UV 201 ....... e 6.50 CONDENSERS
Paragon V. T. Control............. 6.00 No. 1—.0011 m.f. mounted.......... $5.00
Paragon 6 ohm Rheostat........... 1.75 No. 2—.0006 m.f. mounted.......... 4.50
Radisco “B” Battery (small)........ 1.50 No. 3 B. D. .0oo11 m.f. unmounted... 4.75
Radisco “B” Battery (large)........ 2.65 No. 4 B.D. .0006 m.f. unmounted.. 4 25
G. E. Variometer ................. 6.50 Radisco Grid Condenser .0oo5 m.f.. .35
G. E. Varlocouple; ........... vave. .50 , : G. R. Grid Condenser .ocoo5 m.f..... .25
“ZRF” Regenerative Set........... 38.00 - S - Turney Spider-Web Inductance..... 6.00
Murdock Vaiio?eter,dclc;m[;)lete with “Ajax” Buzzer Practice Set......,.. 1.75
wood panel, dial and knob. ....... 7.50 « ” “Ajax” High Tone Buzzer...,.,.... .50
Murdock Variocoupler, complete RADIOTRON
with panel and 6-point switch..... 8.50 UV-202 EVERYTHING FOR THE
Murdock No. 366 V. Condenser... .. 4.75 - AMATEUR
Interioronly .................... 4.25 5 Watt Transmitting Tube W 1 ti 1
Murdock No. 367 V. Condenser, Specifications _ We carry at all times a complete
transparent case ................ 4.75 e line of the best in Radio Equipment.
le;?eorcilgrl\z)c:{l 368 V. Condenser..... ggg Normal 1ife:t2§5)0'ho§§;§ Our service department will
.................... . ate y P mi:il-amps. o
Murdock No. 35’5 Te]ephone Headset Plate s’gitrae;et 350-400 V(l)ltps Cl:leerfully anSVV.er you{: queStlons O.r
2000 OMIMS & o\ovvnirnennnnnaaas 4.50 Rated output: 5, normal. give you advice—this service is
Murdock No. 55 Telephone Headset, Price, $8.00 each FREE.
3000 ohms ...................... 5.50 Include Postage on 1 Pound Let us solve your problems!
The new Raa’zo Magnavox loud speaker $45.00
“National’”’ Rheostat, back mt’d, 6 Acme C.W. Power Transformers
ampere current carrying capacity $5.50 200 watt mt’d, $20.00; unmt’d....5 lbs. 16.00
Tuska Inductance Type 181 (capac- 50 watt mt’d, $15.00; unmt’d .5 lbs. 12.00
ity feed-back circuit............ 2 lbs. 7.50 Acme Choke Coil, 500 MA capacity.3 lbs. 6.00
Tuska Inductance Type 182 (split- Acme Choke Coil, 150 MA capacity.3 lbs. 4.00
filament type feed-back.......... 2 lbs. 10.00 Acme Type A-3 Modulation Trans-
Tuska Inductance Type 183 (grld- former .................ool 2 Ibs. 7.00
tickler feed-back) ......... .2 lbs. 12.50 Acme Filament Transformers, fully
Tuska Filter, Type 170. evreeri...3Ibs. 16.00 mountgd, sowatt................ 2 lbs 12.00
West Model 201 milliammeter Acme Filament transformers, core
eslotn :’ eO-I?) ora) T and coils assembled, 50 watt. . ... 2 Ibs. g.00
(plate me derl """ I A ) 2 1b ] 8.50 Acme Filament Transformers, fully
Weston Model 301 ammeter o-5 8- -50 mounted, 150 watt.............. 2 lbs. 16.00
G.R. IHOt Wire Ammeter, o-7%, °'I* b Acme Filament transformers, core
0-215, 0-5A ... 2 lbs.  7.75 and coils assembled, 150 watt....2 Ibs. 13.00
G. R. Tub? Socket....... ceveieon.T 1b, L.75 W.E. Microphone, with bracket....2 Ibs. 4.05
“Eldredge” 60-A.C. Ammeter, 0-10A.2 lbs. 9.50 Connecticut Microphone .......... 2 lbs. 3.95
“Hoyt” Flush, Black, A.C. Volt- Connecticut Microphone, with long
meter 0-15V ... ... .. ....2 Ibs. 8.0 AT ooy, S AL 56 Uy AN AA Sk ¢ §F b4 &5 3 lbs. 4.25

ATLANTIC RADIO COMPANY, Inc.
REQUEST “BULLETIN 14

Boston 9, Mass.

Branch: 15 Temple St.
Portland, Me.

www americanradiohistorv com
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o One More KLAUS Specialty o

Consider these facts before buying your “B’’ Batteries

Klaus No. 5763 Radlo Battery—size 2% x Klaus No. 5766 Radlo Battery—3 x 65 x 4

3% x 2 inches., Initial voltage 22%. In inches. Initial voltage 221%. Operating under

actual tests, when operating thru resistanoce the saume conditions as above this battery de-

equal to amateur vacuum tubes, this battery livered upwards of 2400 hours’ continuous

gave 450 hours’ contlinuous service before service. After reaching 17 volts 1t can

reaching 1ts cut-off point of 17 volts. connected in serles with another battery and
used until run down to 12 volts,

Price $2.25 Price $3.50
WATCH THIS SPACE FOR OTHER ANNOUNCEMENTS

[MTLATH IllllllllIIIIIIIIIIIIIllIllIIIlIIIIIllIlllllIMHMHIIUIIMIIHIHHIIUIIIHIMUIHHE

gmAmIE e

Order direct or thru your dealer

KLAUS RADIO COMPANY

EUREKA, ILLINOIS

=
=
=
=
=
=
-

Correct C-W Modulation

The success of a radio telephone installation depends
not only on the value of the antenna current, bhut also
on how completely that current is modulated. Quality
is also a very important feature. Now that satisfactory
transmitting tubes are available, we have designed a mod-
ulation transformer particularly for these Radiotron
U\V202 tubes. This transformer, which is similar in ap-
pearance to our new Type 231A Amplifying Transformer,
is designed to give the maximum modulation which is

e possible without distortion. 1f you desire real results
3 . . with your C-W set, we recommend that you try our
Described in Bulletin 907N  Type 231M Modulation Transformer.

PRICE COMPLETELY MOUNTED $5.00
FILAMENT BATTERY POTENTIOMETER

IFor best detector operation, the Radiotron UV200 tubes
should have a grid hiasing A battery potentiometer. \We
have adapted our already weli known Type 214 rheostat
for this service. It has a resistance of 400 ¢chms and is
equipped with extra terminal for potentionmeter connec-
tion. Like the rheostats, it is made in back of panel, as
illustrated, and front of panel models. Price, either
model, $4.00. Do not forget that these rheostats are now
made for the UV202 transmitting tube as well as.for re-
ceiving tubes. Transmitting tube rheostat 2 ohms (suf-
ficient for regulation on a 12 volt supply source), 2.5
amperes; recelving tube rheostat 7 olhms 1.5 amperes.
Price, either size, $2.50.

Described in Bulletin 904N
CARRIED IN STOCK BY LEADING RADIO DEALERS

GENERAL RADIO COMPANY

Massachusetts Avenue and Windsor Street, Cambridge, 39 Massachusetts

c ana d i an Write to our nearest branch for

Price List““B” of Radio Apparalus,

Amateurs  supls ad Publications.

Scientific Experimenter Limited

Dominion Bldg., Confederation Life Bldg., 93 King St., E,,
Vancouver, B. C, Winnipeg, Man. Toronto, Ont
Arcade Bldg., Vaughan Electric Co., Board of Trade,
Halifax, N. S. 94$tG§g;::'ﬂNStget St. John's, N'fI'd
Head Offi . " “aun Show Rooms,
11 St. eSaacram‘écn’t St. MONTREAL, QUEBEC 88 McGill College Avenue

A welcome addition to your library! Send $2.00 today, plus postage fdr 7 1bs.,, and your copy
of bound volume No. 1 of Radio Amateur News will come forward by return mafl.
Experimenter Publishing Company 236a Fulton Street, New York City
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Recent Development in
Loopr Aerials

(Continued from page 775)

nections of loop “aerials make one more
step on the way which leads to the exclu-
sive use of this type of aerial, and it is ex-

Al
N
?/

A F19.64 "
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C.W, May Be Received With a Grounded Loop

by Using Another One as Plate Circuit Coupled

to the First One. Their Position is Shown in
Fig. GA.

pected that in a few ycars’ time, thanks to
the actual sensitive and efficient receiving
and sending apparatus, the loops will be as
popular and extensively used as is the or-
dinary aerial of today.

ey

[ Want to Know

(Continued from page 795)
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s

A. 1. A variometer is a continually va-
riable inductance, the same as a variable
condenser is a continuously variable ca-
pacity. You will find in this issue direc-
tions for the construction of variometers.
A variocoupler is merely a loose coupler.

——— e gy

LOOP AERIAL.

(204) George A. Abell, of Lebanon,
Ky., requests answers to the following:

Q. 1. Can a loose coupler be wound with
enameled wire and will it give the same
service as D. S. C. wire?

A. 1. Yes, enameled wire may be used
for the counstruction of a loose coupler
without reducing the efficiency.

Q. 2. What is the wave-length of a loose
coupler made as follows: primary, diam-
eter 347, length 4", 184 turns, No. 24 en-
ameled wire; secondary, diameter 2147,
length 334", 244 turns, No. 28 enameled
wire? y

A. 2. The wave-length you could tune
with such an L. C. is about 700 meters
without any capacity and about 1,800 me-
ters when the secondary is shunted with a
.0005 mf, variable condenser.

Q. 3. Can aluminum wire, No. 12, be
used for loop aerials? If so, how many
turns must be wound on a frame 10’ square
to receive signals up to 2,500 meters, and
how should the taps be made for different
wave-lengths?

3.  Aluminum wire is suitable for
the construction of a loop aerial. To tune
in this wave-length, 12 turns spaced 14”
apart should be wound and shunted by a
001 mf. variable condenser. For shorter
waves, the contact on the loop may he
made with a clip. allowing any number of

+ turns to he connected.
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SPARK AND ARC HOOK UP.

(205) J. C. Burns, Jr, of Greenwood,

. C., requests:

Q. 1. Please publish a diagram of a cir-
cuit that will receive arc, spark and radio-
telefone, using two inductances, one of
which is the tickler coil.

A. 1. Such a hook-up appears on this
page.

AERIAL WAVE-LENGTH.

(206) Everette L. Dye, of Plainview,
Texas, would like to know:

Q. 1. What is the wave length of an
aerial 75’ long, 20’ high at one end, and
60’ at the other and composed of two No.
14 wires 6 apart and a lead of about 23’7

A. 1. The wave-length of such an aerial
is about 135 meters.

Q. 2. What sized tubes and how many
should I use in a C. W. set with 1,100 or
650 volts input?

A. 2. The tubes suitable for such a set
are the 50 w. Radiotrons tubes U. V. 203,
sold by the Radio Corporation of America.
The most efficient way to use them is to
use one as oscillator and one as modu-
lator.

Q. 3. Are the new Universal audions
manufactured by the Radio Audion Co.,
as responsive as the regular audion for
use?

A. 3. The new audions are especially
efficient as amplifiers, but require a little
higher voltage on the plate as detectors,
than the other make of tubes.

HARD TUBE USED IN TRANS-
MITTER.

(207) Ellsworth Williams, of Lancaster,
Pa., asks:

Q. 1. Is there a soft or hard tube used
in the transmitter described on page 286,
November, 1920, issue of Rapio NEws, and
of what make is it?

A. 1, The tube used is the V. T. trans-
mitter you mention is a hard tube. Any
power tube actually on the market may be
used for this set.

LOOSE COUPLER WITH AUDION
DETECTOR.

(208) Mark M. Morris, of Berkeley,
Calif., requests:

Q. 1. Please draw a diagram of a loose
coupler audion detector using A. C. for
filament without a rectifier.

A. 1. The hook-up you request was pub-
lisht on page 447 of the January, 1921,
issue of Rapio News. If you use only a
loose coupler the plate is directly con-
nected to the fones instead of to the tickler
coil.

PORTABLE RECEIVER COILS.
(209) K. R. Barber, of Swift Current,
Sask.,, Canada, wants to know:

. I. Where can Radisco coils, men-
tioned in article describing portable receiv-
ing outfit, page 595 of the March, 1921,
issue of Rapio NEws, be purchased?

A. 1. You may obtain the coils men-

" tioned at the Vimy Supply Co., 567 College

St., Toronto, Ont,, Canada. That company
carries a full line of Radisco instruments.

WAVE LENGTH OF COIL.

(210) Frank R. Knowles, of Cleveland,
Ohio, would like to know:

Q. 1. How many meters, wave-}’ength,
are there in a coil 6” in diameter, 11" long,
wound closely with No. 24 B. S. eqameled
copper wire? Please send equation if there
is one. S
sA. 1. The natural period of this coil is
about 4,000 meters. The formula for the
inductance of a coil may be found in any
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A Regenerative Receiver & Radiophone

THE SET

Regenerative Receiver

THE VARIOMETER

has already been advertised in the March and April issues of this
magazine and in the meanwhile has gained a national reputation.
It is conceded to be the best set of its kind for all kinds of reception
and is especially adapted for CW and all Radiophone reception due
to the fact that it tunes very sharply. For long distance work it is
unexcelled.

Our laboratory force during the past few months have been ex-
perimenting upon a new use of the ESCO REGENERATIVE RE-
CEIVER and have finally perfected a method whereby with the use
of a microphone and simple detector unit, speech and music can be
transmitted over distances ranging from 10 to 45 miles. This is not
mere idle talk but an accomplished fact. Of course, we consider the

hook-up of value and it will be available only to each purchaser of
an ESCO set.

Summer is practically here, the season when Radio operations
begin to wane. However it has been found that atmospheric dis-
turbances during the hot season do not effect CW nearly so much
as spark transmission and reception. In fact, many experts claim
that Radiophone work can be carried on almost as well as during
the cold weather. Here, then, is where the ESCO receiver will show
its manifold abilities. For the set is beyond comparison at receiving
all CW stuff, bringing in the messages loudly and clearly over long
distances. In addition it can be used as a Radiophone. Hence we
have a combination sending and receiving outfit at a moderate price
of $50.00, f. 0. b. Columbus, O. Is it not worth your while to con-
sider the purchase of one of these marvelous sets?

ESCO variometers and vario-couplers sell at the following
prices:

Variometer with dial ............ $9.50
Variometer without dial ......... 8.50
Vario-coupler with dial ......... 10.00
Vario-coupler without dial ....... 9.00

Special Until Sept. 1st, 1921

During the summer months we offer
our regular 1 K.W. transmitting key
with the I4-inch contacts of Sterling
silver at the reduced price of $3.29
postage prepaid. This key is very
sturdily built and will hold up to and
including 1 K.W. very easily. The spe-
cial price holds good only to Sept. 1st.

PPN AP PP PSP

Send 15¢ for our large illustrated catalogue with supplement and also
literature of our ESCO REGENERATIVE RECEIVER. This amount will
be refunded on your first order for $1.50 or over. High printing costs
makes free distribution impossible.

The Electrical Specialty Company

Dept. M—48-50 So. Front St. COLUMBUS, OHIO

www americanradiohistorvy com
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DETECTOR AND TWO STEP AMPLIFIER

FRONT VIEW REAR VIEW

The operating characteristics of this instrument are equal to any on the
market regardless of price.
$35.00

The Design and Construction are such that Maximum Amplification is Obtained and No Howling.
Panel 3/16". Bakelite is 7-1/2" x 8-3/4".
Cabinet, Waxed Oak Finish, 5" Deep.
““Notice Clean Cut Wiring.’”’ Plug for Fones Furnished with Each Instrument.
ALL INSTRUMENTS ABSOLUTELY GUARANTEED

G. M. PROUDFOOT

361 E. Ohio St. CHICAGO, ILL.

—Use the IBest—

Ace “B” Batteries

Dealers
Sell the ‘‘Best”
with our Special
Inducements

Write for Catalog No. 15

Voltage. Hrs. Ser, Lbs.

2215 400 1
221 400 1
221 1400 5
221 1400 5
626 Plain 3 45 3000 10 5.00
626 Variable 3 45 3000 10 6.00

ACE “B’” BATTERIES are made according to government specifications., and are es-
pecially adapted for Plate Circuit, Detector and Amplifying Tubes.

Price.

$1.50
1.76
2.560
3.00

Size.
623 Plain 214 X
623 Variable 215
625 Plain 3
626 Variable .3

oD HWW
RERERK

BN

Guaranteed not to Depreciate more than 10% in 1
year when not in use. Absolutely Moisture proof.

ACE BATTERY MFG. CORP.

44 COURT STREET Phone Main 8379 BROOKLYN, NEW YORK

ANNOUNCEMENT ANNOUNCEMENT

THE KARLOWA RADIO CORP.

STOCK ROOMS, 5TH FLOOR BEST BLDG.
MAIN OFFICE, 611 BEST BLDG., ROCK ISLAND, ILL.

HAS PURCHASED THE ENTIRE RADIO BUSINESS OF
THE YOUNG & McCOMBS CO.,OF ROCK ISLAND, ILL.

The new organlzation sollcits your orders as they have heretofere been placed with the oid oomlun{. A
new eatalog Is In preparation, and until It is Issued, you are requested to make your seloctions from Catalog B
and Supplements of the former Young & McCombs Co. Immedlate deliveries are guaranteed on all Items.

Addrees all orders and correspondenscoe to

THE KARLOWA RADIO CORPORATION

611 BEST BUILDING ROCK ISLAND, ILL.

Insure your copy reaching you each month. Subscribe to Radio News—S$2.00
a year. Experimenter Publishing Co, 236-A Fulton St, N. Y. Ci v
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good text book on Radio, and in the Wire-
less Course publisht by the Experimenter
?ubhshmg Co., 233 Fullon St, New York
1ty

DATA FOR ARLINGTON COUPLER

(211) Everett J. Coulson, of Whitman,
Mass., wants to know:

Q. 1. What size wire must be used for
a 2,500 meter loose coupler? What is the
size of the tubing and how many tapes for
200 mieters or more on the same coupler?

A. 1. A loose coupler able to tune up to
2,500 meters should be made as follows:
Primary, 5v” long, 4” diameter, wound
with 247 turns of No. 26 D. S. C. wire;
secondary, 51%2” long, 34” diameter, wound
with 380 turns of No. 32 D. S. C. wire.
The secondary should be shunted with a
variable condenser of .0005 mf. and tapt
cvery 19 turns.

RADIOFONE RECEIVED ON CRYS-
TAL SET.

(212) Norman Dow, of Warren, R. I,
atks the following:

Q. 1. Can Radiofone be heard on the
crystal detector?

A. 1. Certainly, Radiofone may be re-
ceived on any receiving set without any
change.

Q. 2. Is there a hook-up for two crystal
detectors, one being used as an amplifier?

A. 2. No, the crystal detector cannot be
nsed as an amplifier and there is no hook-
up for same.

The Resonhance Wave
Coil

(Continued from page 766)

ATORILILITTI LS IASTERE VDRI ST PASRATRA

REDUCES STATIC TO MINIMUM,

“Atmospherics’” or static—a bugaboo of
wireless transmission—is reduced to a min-
imum, according to claims, by use of the
resonance wave coil. Amplification is in-
creased, resulting in the magnification of
incoming signals to a greater degree than
static sounds. The Signals Corps is em-
ploying multiamplifiers, ordinarily of six
stages, for long-distance receiving. Tests
indicate, however, that in a measure the
same ratio of sound increase is obtainable
by connecting two or more similarly con-
structed resonance wave coils in parallel.
Each coil is in the same position with re-
spect to the angle of the incoming waves.
Also each unit is tuned separately, the sev-
eral lead-in wires from the brass rings
being joined at the detector grid terminal.

Still another virtue claimed for the reso-
nance wave coil is its capacity as a direc-
tion finder. The Signal Corps illustrates
its effectiveness in this fashion: Let “A”
be the transmitting radio station whose di-
rection is sought by station “B”, The wave
coil at the latter is tuned by sliding its
brass ring toward one end of the tube and
the latter swung at the same time until the
sounds attain maximum loudness. Here
the wave coil is precisely at right angles
to the direction of the impulses, and the
sounds are most audible owing to the fact
that the coil is absorbing every wave that
it can, Presuming that the brass ring has
been tuned to the right of the operator, the
tube is gradually turned upon its axis in a
counter-clockwise position. Less and less
waves are being cut by the tube, the sounds
thus diminishing. There is a variation of
power loss between the electromotive force
acting on each element of the coil owing to
the difference in time—indeed, brief—neces-
sary for the waves to reach the various ele-
ments of the coil,

When the coil has been rotated to a point
where the sounds are faint or weakest it

— e
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is parallel with a line drawn letween “A”
and “B.” As yet, however, the operator is
uninformed whether “A” is in front or
behind him. The tube is reversed slowly
past the maximum point until, when in the
same parallel as before it will be found
that there exists a zone of deathlike silence.
This condition revecals the fact that the ring
is at the end «of the tube farthest from the
distant station “A”, indicating that the free
end is pointing directly toward it. The
compass dial verifies the find. When locat-
ing an airplane, the wave coil is pointed
toward the heavens, the search being made
for the position of least sound.

The foremost radio authority of England
has recognized the eminent achievements
in wireless equipment by the Signal Corps,
General Squier revea]mg to the writer an
authoritative expression from overseas ex-
tolling the accomplishments of America. Of
the promising future, General Squier says:
“The development of types of resonance
wave coils, hoth open at one end and at
both ends, for general radio work offers an
interesting field for investigation. This
involves the study of the electron tube as o
potentially opecrated device. The applica-
tion of such coils properly designed for
specific purposes may lcad to the practical
solution of a number of radio problems
such as directional effects, and wave coils
antennas of very small dimensions.”

WU UL

A New Type of
Variometer

(Continuwed from page 769)

shellac might keep out may cause a loss
which will more than overbalance the good
cffected by the decreased distributed capac-
ity.

This complete set of two variometers and
variocoupler are mounted on a bakelite
panel 312" x 12”. The cabinet is 5" deep
inside diameter. This is certainly small and
many will probably say too small for effi-
ciency. However, it will tune from 165 to
435 meters and with a small loading coil in
series with the grid circuit or a very small
condenser across the sccondary and grid
variometer it will tune up to 700 meters or
above. The loading coil is much better than
the shunt condenscr. The primary connect-
ed to an amateur antenna will tune to about
700 meters and the plate variometer will
cause the set to oscillate from 165 meters to
2700. The set has been tested with several
other makes and is decidedly better in every
way than the average.

2 ao Explains

(Continued from page 780)
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old burnt 6o amp. cartridge fuses, making
a curve cut in the center to take the coil
and the ends of wire; they are then passed
inside and soldered to the top and low
fuse contact. Great care should be taken
to always wind in the same direction. T
have connected the center wire of each coil
to the aerial side of the circuit.

With these different size coils vou will
«see that I can have all kinds of wave-
lengths, from 50 to 20,000 dampt and un-
dampt and also telefone receptions.

My transmission and aerial is described
in your issue Rapio NEws, February, 1921,
page 535, except that now I have installed
a rotary gap, which gives good results.

The illustrations clearly show the cir-
cuit as above stated.
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LEARN RADIO RIGHT

IGHT now,

trained executives,

today, radio otters you the opportunity of a pleasant,
secure future, 1f you are pxoperly trained.
engineers,

Radio companies need
draftsman, operators and mechanics.

Hundreds of positions in all branches are open to vou, from operator
on a ship to general manager, if you have the required training.

HE Radio Institute of America will give you this training,
to thousands of others.

S

What the Man Who
Employs the
Operators Says:

Radio Institute of America,
New York.

Gentlemen—I have known
the Radio Institute of Amer-
ica so long and so favorably
under its present title and
its earlier name, Marconi In-
stitute, that it is difficult for
me to conceive that anyone
can think of instruction
in radio without instantly rec-
ognizing its leadership. When
employing operators, your
students are given preference
hecause several thousand of
them have proven their abil-
ity to me over a long period
of years.

Sincerely yours,
(Signed) J. B. Durry,
Superintendent, LEastern Di-

vision, Radio Corporation
of Ainerica

as it has

If you cannot come to the Institute, the in-
struction will come to vou—to your home.
be the same efficient complete training given at the Institute, and will
prepare you for a United States Government certificate testifying to

vour ability as a
radio expert and
giving you a li-
cense to engage
m a bu51mss
where the op-
portunities e x -
c eed anything
cver before
known.

IS new home
course of
radio training in-
cludes all of the

subjects  treated
at the Institute,
and the same

care for the suc-
cess of the indi-
vidual student is
given to all who
enroll. The home
course includes
everything from
basic principles of
electricity a n d
magunetism to

Your training at home will

What Our Former Students
Are Doing

Mr. H. I’ayne, former Student,
now Assistant Treasurer of the
Radio Corporation of America.

Walter E. Wood, Superintendent
in charge of the powerful trans-
oceanic radio station at Chathamn,
Mass.

Irving Ellingham has a greatly
prized position in his assignment
as radio operator on Vincent
Astor's vacht ““Cristina ™

Raymond Blanqui, although
omy 20 vears old, is now a high
salaried oper: lt01 in trans-oceanic
zervice. .

Watson Sidney, Manager of the
2ffice of the Radio Corporation of
America, Savannah, Ga.

Harry Sadenwater, assistant in
research in the world-tamed radio
laboratories of the General ISlec-
tric Company.

IE, N. Pickerell, manager of the
Radio Corporation’s shore station
for the port of New York.

Lee L. Manly, assistant super-
intendent .of the Maintenance De-
partment of the Radio Corpora-
ti

s, 198
William ~ S. Fitzpatrick, As-
sistant Marine Superintendent.

actual operation of

commercial radio
equipment.
HE home study course of the Radio Institute of America, will come to
you in progressive lessons. You can complete the course and graduate
in a few months, or take your time. Your cxamination papers will be
carefully checked and will be returned to you with a definite percentage
for correctness indicated on them, and this grading will be the same as
given by the world’s leading instructors in radio to thousands of suc-
cessful graduates. You can ask questions with your replies to each les-
son, on any points not clear, just as if you were in the lecture room.

N every way, the home course is of equal value to attendance at the

classes. The Radio Institute of America is not an cxperiment; it has been
an established and successtul institution for over fiftcen years. The year
round average attendance in its great classrooms is 298 students per month.
It has trained over 6,000 men, 95% of whom have successfully engaged in
this new branch of science and industry.

HE graduates of the Radio Institute of America cnjoy a great and

exclusive advantage in the close connection existing betwceen the Institute
and the Radio Corporation of America, the world’s largest radio manufac-
turing and commercial radio company. The close association of the Radio
Corporation of America with the great General Electric Company still
further widens the field of opportunity.  These advantages make available
a great amount of special practical operating information, which is included
in the home course, and the world-wide service of the Radio Corporation,
both dfloat and ashore, offers good prospects of immediate employment to
all graduates of the Institute.

T HE home course of the Radio Institute of America is founded upon a
record of solid accomplishment and practical radio experience. The 6,000
graduates of the Institute are scattered all over the face of the earth, many
of them now hold big, responsible positions with foreign governments and
commercial concerns. Many of them have repeatedly circled the globe on
ships, and still many others are employed in various capacities by the com-
mercial companies, as engineers, operators, mechanics, and executives at the
shore and transatlantic stations now so mdlspensable to present-day civili-
zation. The training of the Institute has assured these graduates a secure,
prosperous future. Insure and protect your future! The training of the
Institute will do it—right in your own home. Write for our booklet and
terms.

RADIO INSTITUTE OF AMERICA

(Formerly Marconi Institute)
324 BROADWAY - - - NEW YORK
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Prices Hit BoTtTOM

Reduced

From To
Arnold V.T. Control . . g $21.00 $19.50
Arnold Loose Coupler, (Navy Type) . 25.00 20.00
Thordarson Transformers, 14 KW : 27.00 22.00
" < % KW . 33.00 28.00
= " 1 KW % 45.00 40.00

Watch for announcement next month

DAVID KILLOCK COMPANY

57 MURRAY STREET NEW YORK CITY

EMPIRE RADIO| Bulletin

AUDIOTRONS
The Original

$6.00
EMPIRE

Indicating Dial
25¢

Attractive Offer To
Dealers On All Our Parts

Empire Radio Eauipment Co.

Manufacturers and Distributors of Radio Apparatus
271 West 125th Street New York City

S,
o 50 4
Q 2

214" in,
diameter

—_—
e ———

MIGNON-SYSTEM |

WIRELESS TELEPHONE

Write for Literature describing

LATEST DEVELOPED
RADIO APPARATUS

IT’S FREE

MIGNON SYSTEM MFG. CO.

BUFFALO, N. Y,, U. S. A,

Add to your Salary—Make extra Pin Money.

MONEY for You Start adlucﬁativc’ bu\;}mﬁs of your lo:;wu.d & f
pend ch day taking subscriptions for the “Radio News.” e’ll pay you well and you
Enjoy t.h: l:.'o:rrkca Writg for fgll particulars. Circulation Dept.,, RADIO NEWS, 236A Fulton St.,

New York Oity.

The Desigh and Construc-
tion of an Efficient
Detector Amplifier

(Countinued from page 772)

for the tuner and reaction coil terminals.
A rough drawing of the internal layout
coupled with a diagram of connections
should furnish all the further detail re-
quired. Note particularly that none of the
metal portions touch the wood which
should be cut away from them. The wir-
ing up should be carried out with 18s cop-
per wire, preferably tinned and insulated
with a prepared tubing now sold for the
purpose. All the wires should be as short
and straight as is consistent with decent
separation, and every joint should be well
soldered.

In conclusion, first connect the tuner to
terminals G and F. If spark signals are
to be received, the reaction coil terminals
should be kept “shorted.” For continuous
waves, connect reaction coil to these ter-
minals, removing the shorting link. With
a plate battery of 30 volts and a filament
battery of four volts, very good signals can
be received, and in the writer’s hands has
rendered the big European stations audible
all over the room. Probably a slightly
higher plate voltage would be of advan-
tage, but up to the present this has not
been tried.

The writer feels sure that any amateur
will be well paid for the time and trouble
expended in the construction of this am-
plifier, which will enable him to increase
his knowledge of the thermionic-tube. The
photograph shows the complete amplifier.
In this particular model the battery con-
nections and also the head-gear are made
by means of plugs fitting into correspond-
ing sockets on the front of the case.

The Death Dash

(Continued from page 789)

He took the can and went out into the
engine room. It took him several minutes
to remove the cork and even then he broke
it and had to look for another one so that
fully ten minutes must have elapsed before
he returned to the operating room. When
he entered he found his visitor standing by
the table holding the fones in his' hand, and
on his face was the most diabolical expres-
sion that Bill had ever seen. It passed so
quickly, though, that he could scarcely be
sure whether his eyes had deceived him or
niot. All he could think to say was:

“Here is your coal-oil, Mr. Strathroy.”

“Oh, all right,” the latter replied. “Thanks
very much. I guess I had better be getting
back to the boat now.: By the way, young
man, please say nothing about me to Mr.
Nesbitt, or rather Ralph Conway as you
call him. I'm an old friend of his and I
want to give him a surprise in the morning.”

Bill promised to keep his mouth shut and
showed his visitor out. He then returned

 to his post, little suspecting the ghastly sur-
- prise that was in store for the “Old Man.”

At about a quarter to twelve the “Old Man”
returned, apparently quite sober, but Bill
knew him too well to be deceived. He
came into the room, examined all the win-
dow-locks carefully, and then told Bill he
could go. As Bill left he heard the “Old
Man” slide the bolt on the inside of the
door and thus completely lock himself into
the room.
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Next morning when Edgar went to relieve
him he found the door locked, as usual, but

no amount of knocking brought an answer. '
Alarmed, he awoke Bill and together they
broke down the door with an axe. What

a sight met their eyves! There on the floor

by the table lay the “Old Man,” surrounded )
by a pool of blood that had trickled from a
small bullet hole in his right ear. Beside

him hla(.\,l' the fones, ﬁne }(l)fhwl})licl? wa\csl
t t I ?
?ir:lsis sfrucﬁ ?totfx;?o?es Et Ol?agd [Eereletx};tgl ~izflle HERE S THE COMBINATION YOU
fortunat s head. H -stricken, '
B o jomens head. | Hareorstricken HAVE BEEN LOOKING FOR
to search the room. The “Old Man’s” hair

was badly singed so that the shot must HIGHEST QUALITY, BEST RESULTS AND

have been fired only a few inches from his
head. However, the most diligent search LOWER PRICE
failed to reveal any weapon, which made
the verdict of suicide impossible. Yet how
i could it have been murder? Every window

was locked and the door had been bolted
from the inside all night. Suddenly Bill
thought of his visitor. He rushed to the
window. The Ventura was gone!

When the police arrived Bill told them all
he knew. Together they searched the body.
In his fall the “Old Man” had struck his
wrist watch against the edge of the table
and now the hands stood jammed, pointing
to 3:15. This was a clue. Inquiries tele-
foned to the lighthouse revealed the fact
that a yacht answering the Ventura's de-
scription had pulled out at about 3:40
o'clock. Circumstantial evidence now all
pointed toward the mysterious Mr. Strath-
roy. But how had he gained access to the
room in the first place? And how, more-
over, had he left the door and all the

All of these three features are incorporated
into the NEW WIRELESS SHOP AUDIO
FREQUENCY AMPLIFYING TRANS-
FORMER.

QUALITY.—Best silicon steel core, die cut.
A special type of lamination of our own design.
Shell core construction insures results.

WINDINGS.—Standard Navy Specifica-
tions. Wound with best grade of pure enam-
eled copper wire, perfectly insulated between
Windows securely bolted when he had de. liiyers. Windings. are protecFed from lamina-
parted after committing the crime? Ap- tions on each by die cut Formica washer. Ter-
parently he alone could answer. minals are mounted on Formica strip, and solder lugs are provided. Trans-

Acting upon instructions from the chief ; ;
of police, Bill broadcasted a description of | former is secured to your panel by aluminum angles.
the Ventura, and asked.all vessels to keep .
a look out for her, since her occupants RESULTS.—Fully guaranteed to be equal to the best. /Entire satis-
were wanted on a charge of murder. He . R ] . o RE
then sent out a short account of the crime | faction is the policy of everything manufactured and sold by THE WIRE-
and the mystery surrounding it. Almost | LESS SHOP.” '
immediately he received the following mes-
js iner e jopamator "o (g S5, Vighs PRICE.—And BEST OF ALL, the price is ONLY $6.50, fully

“Passed Windy Bay last night at 3:00 | mounted as shown. The unmounted type, without aluminum mounting
é‘t'ngv[ ot 1:,?:;32? pf,fltlll:,)a:llooic:arrrgnfsmaﬁ?:gt angles sells for $5.50, and with angles, attached, at $5.80.
sound in fones. This slowly increased in ) o )
volume and pitch until it became a loud Postage and insurance extra. Shipping weight 1 Ib.
shriek. It suddenly stopped at 3:15.”

Bill immediately communicated this in-
formation to police headquarters but they
decided that it could only be a coincidence
[ and had no bearing on the case. )

Nine days later the destroyer Nimrod
overtook and arrested the yacht Fentura
half way across the Pacific, headed for

China. The sole occupants were threemen, | §71 West Washington Street Los Angeles, Cal.

old Mr. Strathroy and two sailors. On
board the yacht was found a very complete
radio laboratory, including a two kilowatt

transmitter. Upon being accused of the . . v , =
murder Strathroy hbroke down a(rimd con- EVERYTHING IN RADIO
h fessed. His story, as it appeared in all ‘ .
¢ the newspapers on the Continent, ran as WESTERN RADIO ELECTRIC COMPA:NY
= follows: . SEND FOR OUR MARCH
“Ten years ago a m}?n named Jc;hn E(l?csl- STOCK BULLETIN AND PRICE LIST
i ter— nly child.
'I)’tgwgiglefi e v 550 South Flower Street Los Angeles, Cal.
brought about his death. I bought a yacht i
and cruised around the wc:irld 1111 quest o(;r' 5 _ - > ——— ? : —
him. A month ago I accidentally learned Brass Binding Posts - 5¢ eac :
that he was chief orl)_er'ator .aé thteh Windy | Switch Pointi', nickle - 4c each RADIO CLUB PINS
Bay station and was living under the name | | ) ) )
ofyRalph Conway. I immediately set out Battery Rheostats - - - $1.00 i”.‘ii'; “l:‘l.d:;:.f ‘}le:r'i:;o ;rl-di:r:;ed:
for Windy Bay and visited the wireless RRaalEs 2t tian 8 Rinding Posts, or 6 Switoh ving catalog free on Tenest. lﬁ_e sure
station during his absence. While the op- All kinds of Wireless Supplies. :::“ =7 ‘i'hl: :i':;o I:aru:mu which will
erator on duty was out of the room getting | DREYFUSS SALES CORP. e e 1 Rasbiin T,
me-~sning coal-OII I Changed the fones for Ath Floor, 160-162 Chambers St. New York, N. Y. T T YU I L TP AL CETTL L U]

a pair I had brought with me. Inside one
of these fones there was a small steel tube |
containing a .22 talibre bullet and a charge |

of gunpowder. Through the powder there &

Have you someti:ing to sell or Vexchange? A classified ad in Radio News
will reach 40,000 for only 6 cents a word.
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RHAMSTINE *

RADIO PRODUCTS

AUDIO FREQUENCY
AMPLIFYING TRANSFORMER

Mounted $3.50

ADD t0: FOR POSTAGE AND PACKING
Made of the very best materials,—laminated
cuore of silicon steel, Dbakeiito binding post
supports, ratio of primary and secondary
turns of the machine made coil accurately de-
termined  and  thoroughly tested.  The one-
plece base is swivel mounted.  All brass parts
nickle plated and polished.  Circular com-
pletely describing  the transformer upon re-
quest. GUARANTEED SATISFACTORY.
ORDER YOURS TODAY!
Dealers write for discount.

J. THOS. RHAMSTINE*

2152 E. Larned St. Detroit, Mich.

Amplifying Transformers—Plugs and Jacks.

LearnMechanical

our spare time. at home, Course in:
sional Draftsman. My graduates are making

EARN $35 TO $100 A WEEK
Are you earning less than thu amount? 1f so my
> offer will interest you. ] offer to give you a
thoroufh practical training in mecharical drawing
mai
. cﬂ,de. hlx est quality set of inatrumenu and
Drafting equipment. I guarantee to give you &
\ thorough, practienl training thnt qualifien
you for a high salaried position asa profes-
ood with bix concerns everywhere. irte

or frce book of Informntion ‘Your Future
Drafting'’ v C. Claflin. Proa.

P

b L

Columbia School of Drafting, Dept. 1459,

14th and T Sts., Washington, D. C.

You can be quickly cured, if you

STAMMER

Send 10 cents for 288- page book on Stammering and

Stuttering, *‘Its Cause and Cure.’ It tells how I
cured myself after stammering 20 yrs. N. Bogue,
870 Bogue Bldg., 1147 N. lIl. St., lndlananolls
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New Device to Obtain AC from a DC Source

(Continued from page 771)

Sontnrnunmoeem

A. C. COLLECTOR BRUSHES.

The alternating current col:
lector brushes are each of 3-ply
30 gauge bronze strip mounted
upon inclined bases or stand-
ards, as shown in Figs. 4 and
5. The two resistors are made
separately—cach of No. 20
bare alloy No. 193 resistance
wire wound into shallow slots

cut along the edges of slate
forms measuring §34” x 915"

x 34”. These slate panels are
damaged school Dblack-boards.
Twelve slots for each inch of
length were cut into the edges
with a 23 gauge fine toothed
hack saw. JMlachine screw ter-
minals are mounted at eagh
end. The coil is tapt on
the twelfth, twenty - fourth,
forty-eighth and last turn by twisting
out a small loop of resistance wire and
soldering in a short length of heavy copper
wire. Both slate panels are bound by brass
tic-rods, one of which passes thru the
wooden brackets, while two angle braces
support the outer ends upon the base.
The rotary brushes are mounted upon a
Formica disc 5v2” x %”. The disc is at-
tached directly to the pulley face with three
8-32 machine screws, the heads of which
are countersunk 1/16” helow the panel or

fig.6
-

Fg s
Fig.4 &

This Drawing Shows the Heavy Copper Contacts Fixt

on an Insulating Panel,

. ]

%

=2

Fig.7

Sketch of the Revolving Disc on Which Are Fixt the Brushes.

disc surface. The revolving brushes are
carried upon strong brass bases each 33"
high, 14” long and 14” thick. These are
secured by two 4-36 machine screws, and
connected to the central distributing rings
by narrow strips of bronze. One distribut-
ing point is a cylinder of brass 14” wide and
14" high. This is attached by a strong ma-
chine screw from the disc center. A ring
of brass 1¥4” in diameter is also mounted
about the center and connects with the re-
maining brush. An opening in the under
side of this ring passes the
bronze strip leading to the cen-
tral contact point as shown by
the dotted lines in Fig. 6.
Sketches of the rotary parts
are included in Figs. 6 and 7.
The rotary commutator brush-
es are 4-ply 36 gauge phosphor
bronze strip. All are soldered
at one end to prevent spread-
ing,

This converter was designed
to function efficiently at 500
watts output. Consequently the
design is for application to
transformers of ¥4 KVA or
less. This efficiency limitation
may be clearly understood

(Continued on page 834)

Illustration shows front of
cabinet removed.

Patent Pending
Dimensions, 4% x 5 x 134

THE TURNEY SPIDER-WEB INDUCTANCE

A compact, efficient short wave coil set

Tunes
180-400
Meters

Ask Your Dealer to Show You ONE or Send Us $8.00 plus Postage
and We Will Ship Same Day Order is Received.

Eugene T. Turney Laboratories, Inc.,

WHAT WE CLAIM—

1 Practically no magnetic

leakage, which means more
mutual inductance and
stronger signals.

2 Less distributed capacity
than any form of lattice
winding which means finer
tuning.

3 Occupies much less space
than any other form of
winding. :

PRICE NOW $8.00
The Best $8.00 Worth of Radio You Ever Saw.

PACIFIC COAST AGENTS

HERROLD LABORATORIES
SAN JOSE CALIF.

RADIO HILL. HOLMES,
NEW YORK

www americanradiohistorv com

The Death Dash

(Continued from page 825)

MR Y,

ran a very fine resistance wire. Wireless
signals of average strength would pass
through harmlessly but any extremely loud
ones would heat the resistance wire. If
these sxgnals were continued for several
minutes in the form of a long, unbroken
dash, the wire would become sufficiently
heated to ignite the powder This would
discharge the bullet into the ‘'head of any
person who happened to be wearing the
fones at the time. The force of the ex-
plosion would also wreck the fones, thus
destroying all evidence. I went back to
my yacht, which was lying at anchor almost
directly beneath the wireless station. There
I waited, for I had learned that Nesbitt, or
Conway as he called himself, would be on
duty that night from midnight till eight
in the morning. At ten minutes past three
I started the engine that supplies power for
the two kilowatt transmitter. I then held
my key down and as the engine gained in
spe~d the power increased. At three fifteen
I released the kev and shut off the engine.
for T knew that Neshitt was dead. I then
weighed anchor and set out for China.
That is all I have to confess. You can do
what you like with me now, my mission is
accomplisht.”,
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ANOTHER

TYPE R. V. 0.
VARIOMETER

for

MOUNTING

Complete as
illustrated

price, 91.00

The latest addition to the MAGECO family is our TYPE
R. V. O. Variometer adapted for table or panel mounting.
Constructed of Hard Maple, nonshrinkable and with green
silk wire. Bushings are of brass. Accuracy of assembly
prohibits all wabbling.

TYPE R. V. 0. VARIOMETER PARTS 4 00
with Blue-print and Instructions, Complete .

SN VL

=G0
N/, LA

TRIUMPH

TYPEV.C.0. 58
VARI- COUPLER (fg

for Table or Panel
MOUNTING

Complete as
illustrated

price, 90.00

HERE is a true Variable Coupler for the Radio Man who
desires an instrumnent to stand the acid tests of Radio
work.

Primary consists of 42 turns of 6 turns and single turns
each wound on Formica tubing. Brass bearings support
the Hard Maple Rotor revolving with very close coupling.
For panel mounting remove the base and mount.

Send us your panels and we will
Engrave them for you at, per letter,

b¢

DEALERS, HAVE YOU OUR PROPOSITION?

Send 10 cents for Catalog

THE MARSHALL-GERKEN CO. 25 Radio Bldg,, Toledo, Ohio

REMLER
CONTROL panEy
TYPE 330

REMLER TYPE 330
VACUUM TUBE

CONTROL PANEL

FOR THE NEW TYPE C-300
DETECTOR TUBE

Maximum Value and Quality Through
Quantity Production

THESE SPECIFICATIONS SPEAK
FOR THEMSELVES

Genuine bakelite, highly polished, 5" x 714”. - White filled en-
graving. Special smooth running rheostat back mounted, All
bakelite VT socket. The new Remler positive metal contact
potentiometer for controlling plate voltage. Variable
grid leak. Fixed grid condenser. Busbar wiring. Hard-

wood base. All metal parts polished -
nickel ....... Price $8.00

DEALERS: Send for our trade proposition on Remler Apparatus.
‘““Apparatus that Radiates Quality”’

REMLER RADIO MFG. COMPANY
163 Sutter Street, San Francisco, Cal.

wWwWw amerticanradiohistorv.com
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CO-OPERATIVE RADIO PURCHASING

Members of this association participate
have zccrued
through their own and fellow amuateurs’ I
In addition to this ice.” The
but a few of the items which are car-

in the proftts which

combined purchases.

dividend our service is unexcelled. You

our profits.

Order direct from this ad

or send a stamp for full particulars.
Remember “We take pride in our serv-

items listed below are

also can secure this service and share in ried in stock.

RADIOTRON TUBES
UV-200 Gas toment Detee-

UV-202 5 Watt Transmitter.. 8.0
(We supply full directions
with either detector or am-
plifier.)

AMPLIFYING TRANSFORMERS
Ulapp-Eastham type QO un-

mounted
Clapp-Eastham

mounted
Acme A2 with binding posts 5.00
Acme core & coil qssembled 450
A me A2 fuldy mounted .. 7.00
L. V. 712 List I'rie .. 1,00
Alfg. by Radio Corp of Anerica.

CONDENSERS

Connecticut 001 encased....$6.50
Connecticut 001 panol type.. 6.50
Chelsea No. 1 encased 5.00
('helsea No. 2 encased
Chelsea No. 3BD with dial

for panel
Chelsea No.

for panel
Murdock No.

TELEPHONES
Brandes Superior with Navy
band . 8.
Brandes Trans-Atlantic with
Navy band 12.00
Brandes Navy type with Navy
band
Western KElectric
1002A 15.00
Murdock No. 55, 2000 ohms. 4.50
Murdock No. 55. 3000 ohms. 5.50

AUDION CONTROLS
Clapp-icastham ZRD detector
panel
Acme Y-1 detector
Adams Morgzan No. 70 con-
trol

SHORT WAVE SET MATERIAL

Clapp-Fastham ZRV Variom-
eter, without

Clapp-Bastham ZRV Variom-
eter, with 3-inch dial.... 6.50

Clapp-Eastham ZRC Varlo-
coupler, with knob & dial 7.50

Clapp-Eastham ZRC Vario-
coupler, with switch and Al

htingale Variometer 4.50

. Nightingale Vario-
coupler

STORAGE BATTERIES
Marko 6 volt 20-40 ampere
1

hour .
M»llrko 8 volt 40-60 ampere
9

our
Marko 12 volt 20-40 ampere

hour
(On all storage batteries add
Excise Tax of 59,)

‘“B” BATTERIES

Standard 22 volts, small..$1.50
Standard 2212 volts, large.. 2.65
Standard 221 volts,

variable
Cyclone 22% volts, small....
Cyclone 22% voits. large

MUTUAL PURCHASERS ASSOCIATION

2 STONE ST.,
NEW YORK CITY

A “DX” COMBINATION
The Radiotron U. V. 202 tubes and a

RAY-DI-CO “HYLO”

Connect the filaments to the low voltage side and

the plates to the h

igh voltage side of the “HYLO,”

turn on the switch and watch the “‘calls heard” list.

Motor—110 volts A.C. or D.C.
as desired.

Made in capacities from 30
watt 8375 volts for $93.30, to
175 watt 500 volts at $154.00,
f.0.b, Chicago.

The “HYLO” generator can now
be supplied separately.

All RAY-DI-CO motor genera-
tor products are FOUR BEAR-
ING machines, manufactured
and designed in full accordance
with A. I. E. E. specifications.

Rated Voltage Delivered at Full Load, Continuous Service

RAY-DI-CO

2653A N. Clark St.

(Ray-Dee-Ko)
Radio 9 AG

Chicago, Ill.

H. H. Buckwalter, 713 Lincoln Street, Denver, Colo.

Colorado, Wyoming,

Utah,

Representative for
Nebraska, western

Kansas and

northern part of

New Mexico, Deadwood and Lead, South Dakota.

Averaged 82% out of a possible 90%

The 13 students who
made this record
were not ‘““picked’’ or
specially ““coached,”
but taken in the
order in which they
graduated and ap-
peared for govern-
ment examination.

R. F. TROP

Thirteen graduates of the MASSACHUSETTS RADIO
and TELEGRAPH SCHOOL during the Six Weeks’
examination period between November 1st and Decem-
ber 15th, 1920, established this record on their U. 8,
Government Examinations for First Grade Commer-

cial Operator’s license.
6.1 Months.

The fact that a new

Their average attendance was

United States Radio In-

spector did the examining, using new and original

questions unfamiliar to
more favorably of our

the graduates, speaks all the
system and methods.

To produce Thirteen graduates, who, within the short

period averaging a little
such a high average, is

convince you of the merits of this school.

Count.

Over Five Months, obtained
the best way we know of to
Results

Names, addresses and full data sent om request to amyone.

Why not avail yourself of this service.
SEND FOR FREE LITERATURE.

MASSACHUSETTS RADIO AND TELEGRAPH SCHOOL
18 Boylston Street, Boston, Mass.

It costs no more.

Tel. Beach 7168

G. R. ENTWISTLE

Radio News for May, 1921

A New Radio Bill

(Continued from page 795)

KT T
SIHUE N

Seventh. Such licenses shall contain such other
conditions, not inconsistent with this Act, as the
Secretary of Commerce may prescribe.

Sec. 10. That any station licenses shall be re-
vocable by the Secretary of Commerce for failure
to operate service substantially ~as proposed in
the application and the license; or for violation
of or failure to observe any of the restrictions
and conditions mentioned in the preceding section
or other provisions of this Act or regulation of
the Secretary of Commerce and such books and
records of the licensee as contain. entries showing
whether or not the provisions of this Act are being
observed shall be open at all times to inspection
by officials of the Department of Commerce to
assist them to determ.ne whether such violation
or failure to observe las cccurred: Provided,
That before a license is revoked the licensee shall
be afforded opportunity to present evidence in
his behalf to the Secretary of Commerce. Upon
revocation of a license the Secretary of Commerce
shall issue a statement to the licensee assigning
the reasons for such revocation.

Sec. 11. That the actual operation of every
radio station for which a station license is required
by this Act shall be carried on only by a person
to whom an operator’s license shall have been is-
sued hereunder. No person shall operate any such
station except under and in accordance with an
cperator’s license issued him by the Secretary of
Commerce. The Secretary of Commerce, in his
discretion, may grant special temporary licenses
in such form and upon such conditions as he may
prescribe, to operators of radio apparatus when
an emergency arises requiring prompt employment
ot such an operator. Whoever shall employ any
unlicensed person in the operation of any licensed
radio station, or whoever without an operator’s
license shall operate such, a station, shall be pun-
ished by a fine not exceeding $100 for the first
offense, and by a fine not exceeding $200 or im-
prisonment for not more than two years, or both,
for each offense thereafter: Provided, That this
section shall not apply to the use of radio tele.

fone stations regularly licensed for public
service,
Sec. 12. That an operator’s license shall be

irtsued only in response to a written application
therefor addressed to the Secretary of Commerce,
which shall set forth the name, age and address of
the applicant, date and place of birth, the country
of which he is a citizen, and, if a naturalized citi-
zen of the United States, the date and place of
naturalization. The application shall also state
the previous experience of applicant in operating
radio apparatus and such further pertinent facts
or information as may be required by the Secre-
tary of Commerce. Every application shall be
signed by the applicant upon oath or affirmation.
An operator’s license shall be issued only to a
person who, in the judgment of the Secretary of
Commerce, is shown to be proficient in the use
and operation of radio apparatus and in the trans-
mission and receipt of radiograms. Except for
the operation of a station on shipboard, an opera-
tor’s license shall not be granted to any alien, nor
shall such a license be granted to a representative
of a foreign Government for the operation of any
radio station. Whoever shall knowingly make
any untrue statement in an application for an op-
erator’s license shall be guilty of perjury, and shall
be punished by a fine of not exceeding $2,000, or
gy ;mprisonment for not more than five years, or
oth.

Sec. 13. That an operator’s license shall be in
such form as the Secretary of Commerce shall
prescribe, and may be suspended by him for a
period not exceeding two years, upon proof suf-
ficient to satisfy him that the licensee has violated
any provision of this Act or regulation of the Sec-
retary of Commerce, or that he has failed to com-
pel compliance therewith by an unlicensed person
under his supervision, or that he has: been will-
fully negligent, or has failed in carrying out the
lawful orders of the master of the vessel cn which
he is employed, or that he has wilfully damaged
or permitted apparatus to be damaged. The
license may be revoked by the Secretary of Com-
merce upon proof sufficient to satisfy him that
the licensee was at the date his license was
granted to him or is ineligible for a license.

Sec. 14. That during any war in which the
United States shall be a neutral nation, the Presi-
dent by approﬂriate regulations may establish such
control over the operation of radio stations within
the jurisdiction of the United States as may be
necessary to prevent violation of the international
obligations of the United States and in time of
threatened  or adtual war in which the United
States may be a party, or in time of public peril
or disaster, upon proclamation thereof, the Presi-
dent may cause the temporary closing of any
radio station within the jurisdiction of the United
States and the temporary removal therefrom of
any radio apparatus for the period of the war or
the time of such public peril or disaster, or he
may authorize the temporary use of the station
or the apparatus by any department of the Gov-
ernment for the like period. In case of any
action under this section, just compensation shall
be paid to the owners, lessees, licensees, and
others interested, as their several interests may
be determined. .
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Condenser

VARIABLE GRID LEAK

Permits the selection of the proper leak re-
sistance regardless of the type of tube, or its
use as detector, amplifier or oscillator. Ten
steps give a range from 1% to 5 megohms.
Genuine bakelite base and knob.

All our apparatus embodies the highest de-
gree of mechanical construction, electrical
efficiency, and good appearance,

Purchase Chelsea Apparatus from

CHELSEA

Variable Condensers

(Die-Cast Type)

No. |.—.0011 m. {. mounted............ $5.00
No. 2.—.uu06 m. t. mounted............ 4.5¢
No. 3.—.00it m., f. unmounted......... 4.75
No. 3.—.0011 m. f. unmounted. without

AT (g et Ageia ™, w23 586 - A6 damb T o 4.3
No. 4.—.0006 m. f. unmounted......... 4.25
N(:i.,4l.—.0006 m. f. unmounted, without

(7] N S AR PR _—

Top, bottom and knob are genuine
bakelite, shaft of steel running in bronze
bcanngs, adjustable tension on movable
plates, large bakelite dial reading in
hundredths, high capacity, amply sep-
arated and accurately spaced plates.

Unmounted types will fit any panel
and are equipped with counterweight.

Purchase from your dealer; if he does
not carry it, send to us.

“CHELSEA” BAKELITE DIAL NO. 41.

The Chelsea dials are made of genuine
bakelite, beautifully finished, and bear a
100 division semi-circular scale.

The dial is 314 inches in diameter, %4
inch thick, with a long, sloping, easily
read marking. Chelsea bakelite dials run
true and will not warp.

The complete dial and knob is made to
fit either 3/16, 14 or 5/16 inch shaft. Spec-
ify size when ordering, otherwise the %
inch hole will be furnished.

Chelsea dials are beautiful in appear-
ance, low in price, accurate and durable
in service, unexcelled by any, at any
price.

PRICE ° $3.00

your dealer

Dial and knob complete............. 1.60
NEW MARCH BULLETIN SENT UPON REQUEST

Purchase from your dealer.

CHELSEA RADIO CO., 17 Fifth Street, Chelsea, Mass.

Manufacturers of Radio Apparatus and Moulders of Bakelite

All your friends "2)T hear that Radiophone Music

—But So Many Phones Cannot Be Placed
In One Circuit

THE RADIO MAGNAVOX

will solve your problem and allow everyone to
listen in. With suitable amplifiers the signals
and music can easily be heard by all. Remem-
ber that full field current need not be used
except for the very weakest signals, or when
extreme volume is necessary.

Price $485 at your Dealers

Don’t forget that Magnavox radiophone trans-
mitters will enable you to utilize the full
power of your set.

P S

THE MAGNAVOX COMPANY

OAKLAND, CALIFORNIA
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Type 2D—$10.50 Eveready B Bat.—$5.00

Why worry about the High Cost of Apparatus, when we are on duty to supply
vou! We have placed this panel on the market with a view to supplying the amateur
with a panel which combines low price and high quality This panel has all the good
features of the old Type D and many others, including smaller size, and a filament fuse,

We also offer the Eveready tapped B battery, which is put up in a wooden mois-
ture-proof case, This greatly lengthens the life of the battery. Has six taps brought
out to binding posts on the front. It is very convenient for use with the new soft

tubes on the market.

Dealers write us for sales proposition

Send for bulletin

EVANSVILLE RADIO LABORATORY

1103 S. THIRD STREET
EVANSVILLE INDIANA

All Parts for the Amateur

ORDER NOW

DL Coils, unmounted, 14 price.

Federal Ampl. Transformers, $7.50; Acme semi-mounted, $5.00.

Bakelite, cut to order. Quotations given.

Panel Rotary Switches 20c, 50c, 6oc, and 75¢ All the best made.
Series—Parallel Switches, nickel 8sc.

Contact Points 14" x 14" nickel, threaded shank with nut, soc doz.
Contact Points 7/16” x 7/16” brass, with screw, 2o0c doz.

CW Tuska Coils, $7.00, $9.00, $11.00. ,
Murdock Osc. Transformers, $5.00

Paragon Audion Panel, $6.00; with bulb, “B” battery, grid condenser and
leak—most complete outfit for $12.00.

We have everything in stock that
is wanted by Radio Enthusiasts.

American Electro Technical Appliance Co.
Dept. R. 235 Fulton Street New York City

Special Introductory Offer of SOUND METHOD FOR
i0 Equi Co MEMORIZING THE CODE
the Bronx Radio Equipment Co.
NEW METHOD BETTER RESULTS
6 volt—80 ampere Storage Battery
same as U, 8. Gov't specifications Easiest, quickest and most thorough ever
for radio airplane work......... $10.00 devised for learning without instruments.
40 Ampere Storage Battery........ 8.50 If you want to learn the code—
B Batteries, large type.......... 1.78 If you want to ‘‘cinch’ the signals you
B Batteries, small type.......... .95 can’t remember easily—
‘‘Special’’ 'Electrose Insulators, If you want to help some one else
714"”x%"” column, navy type, each .50 learn the code—
Navy Type Receiving Sets, original GET ONE OF THESE OCARDS.
price $245; our price........ $50.00 up Don’t try to teach the Ears through the
Bakelite cut the size you want it. One- Eyes. This system teaches the signals
quarter inch thick, 8¢ per square inch. as they  come through the Head Phones.
Mail Orders Promptly Filled Contain  both Continental and American
BRONX RADIO EQUIPMENT CO. ! Morse—lfn'-nted on Celluloid—
687 Courtlandt Ave. NEW YORK CITY Fit Your Pocket.
Agents for Murdock, Federal, Acme Price 50¢ b
and Qthera WIRELESSIPRESS, Inc., 1254 §WAY, NEW YORK
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SeEc. 16 (a) Whoever shall maliciously. or will-
fully interfere with or cause interference with
radio communication carried on or sought to be
carried on by any duly licensed or Government
radio station or apparatus shall be punished by
a fine not exceeding $500 for the first offense,
and by a fine not exceeding $1,000 for each of-
fense thereafter. o

(b) Whoever shall receive or assist in receiv-
ing, with intent to divulge or publish, the con-
tents, substance, purport, effect, or meaning of
any radiogram, or any part thereof, so received,
to any person other than the addressee thereof,
his agent or attorney, or in the case of intercepted
messages which the person receiving was not au-
thorized by the sender to receive and deliver to
the addressee thereof, his agent or attorney, ex-
cept to a telegraph or radio station employed to
forward such radiogram to its destination, or to
proper accounting or distributing officers of the
various communicating centers over which the
radiogram may he passed, or to the master of a
ship under which he is serving, or in response
to~a  subpoena issued by a court of competent
jurisdiction, or on demand of other lawful au-
thority; and whoever, pot being entltled thereto,
shall receive or assist in receiving any radio-
gram with ‘the intent to use the same or any in-
fcrmation therein contained for his own benefit
or for the benefit of another; and whoever, hav-
ing received such radiogram or become acquainted
with the contents, substance, purport, effect, or
meaning of the same or any part thereof, know-
ing that such information was so obtained, shall
so willfully divulge or publish the contents, sub-
stance, purport, effect or meaning of the same
or any part thereof, or use the same or any in-
formation therein contained for his own benefit
or for the benefit of another not entitled there-
to, shall be punished by a fine not exceeding $500
for the first offense and by a fine not exceeding
$1,000 or one year’s imprisonment, or both, for
cach offense thereafter: Provided, That this sec-
tion shall not apply to the receiving, divulging,
publishing, or utilizing of the contents of any
radiogram intended for the use of the general
public or relating to ships in distress,

Sec, 16. That no dperson owning, controlling,
or operating a licensed radio station or stations.
shall form a partnership, combination, or asso-
ciation with any person owning, controlling, or
operating submarine cables or land telegraph or
telefone systems in or touching the United
States or .its Territories in such a way as to
limit competition in communication from and to
the United States, without the consent of the
Secretary of Commerce.

Nothing herein contained shall prevent co-opera-
tive agreements made with the consent of the
Secretary of Commerce which without undue re-
straint of competition, tend to further and im-
prove the radip service.

Scc. 17.  That all stations operating between
s’hga and shore shall give priority over all other
radiograms to radiograms relating to ships in
distress, shall discontinue all sending on hearing
a_distress signal, and, except when answering or
aiding a ship in distress, shall refrain from send-
ing until all radiograms relating to the ship or
ships in distress shall have been completed.

Sec. 18. That no radio station other than one
belonging to or operated by the United States
or by the government of the Philippine Islands
shall be operated on land or on a permanently
moored vessel in the Philippine Island without
the consent of the government of the Philippine
Islands, and no radio station other than one be-
longing to or operated by the United States shall
be operated on land or on a permanently moored
vessel in the Panama Canal Zone or in the United
States territory in the Pacific Ocean west of the
one hundred and sixty-first meridian of longitude
west of Greenwich and south of the fortieth
parallel of north longitude, or in any territory of
the United States in the West India Islands,
without authorization by the Secretary of Com-
merce.

Sec. 19. That whoever, including any person
in the service of the Government, shall knowing-
ly transmit or publish, or knowingly cause to be
transmitted or published, any false or fraudulent
distress radiogram, or who, when engaged in
radio communication, shall transmit or publish,
or cause to be transmitted or publisht any other
radiogram for the purpose of defrauding or de-
ceiving the Government, shall be punisht by a
fine not exceeding $2,000 or imprisonment for not
more than five years, or both.

Sec. 20 That no person shall use or operate
any radio_apparatus on a foreign ship when within
the jurisdiction of the United States otherwise
than in accordance with the provisions of sec-
tions 14, 16 and 17 of this Act, and all pro-
visions of said sections and penalties thereto at-
taching are hereby made applicable to such ap-
paratus: Provided, however, That in no other re-
spect shall anything in this Act apply to public
vessels of foreign governments otherwise than
by a general proclamation of the President.

Sec. 21. That in all cases of violation of any
provisions of this Act for which no penalty is
otherwise prescribed, or of any regulation of the
Secretary of Commerce, the Secretary of Com.
merce may impose a penalty of $100 upon the
owner of the apparatus by means of whick such
violation was effected or a penalty of $25, upon
the offending operator, or both but such penal-
ties may be reduced or remitted by the Secretary
of Commerce in his discretion, and, in addition,
the Secretary of Commerce, in his discretion, may
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INTRODUCING
THE PACENT UNIVERSAL PLUG

THE PACENT UNIVERSAL PLUG, now obtainable
from your dealer, is the plug for which you have been
waltmg It consists of three parts; two moulded bake-
lite pieces, each with a recessed finger grip, and the
plug with its connecting spring clips. The two moulded
pleces are held together with a single screw which fits
into a threaded brass insert.

In addition to telephone headset work, the PACENT
UNIVERSAL PLUG may be used very effectively for

No Connections to Solder,
The Only Plug Designed for Radio Work

Price $2.00

(Pat. Applied for)

key, a loading inductance, the search coil of a wave-
meter, a remote control switch, a plate battery or high
voltage generator, in fact its adaptability renders its
name synonymous with its uses.

The effective and practical design of the PACENT UNI-
VERSAL PLUG was so appreciated by the United
States Navy Department, that the plug was officially
approved and a most gratifying letter was received from

“plugging in” a microphone transmitter, manipulating them commending its many desirable features.

Catalog No. 50 PACENT UNIVERSAL PLUG Prlce $2.00

Bulletin P 11 describing the PACENT UNIVERSAL PLUG and other literature
describing other unique apparatus will be sent you on receipt of five cents in

BEaIIpS, Dealers—Write immediately for our liberal discounts.

SOLE DISTRIBUTORS FOR
Wicony’'s Complete Line of ‘‘Eventual’’ Apparatus

Duo-Lateral Colls Pacent Plugs Sullivan Apparatus
Btandard VT Batteries Dubilier Condensers Rawson Instruments

Special Distributors for Brandes Phones

Pacent Electric Company,lnc.

Louis Gerard Pacent, President.

150 Nassau Street Phone Beekman 5810 New York City

PARAGON

MEANS

“A PERFECT MODEL OF EXCELLENCE”

AND IT IS FOUND ONLY ON

RHEOSTATS CONDENSERS DETECTORS SWITCHES
RECEIVERS VARIOMETERS KNOBS AND OTHER
V. T. CONTROLS DIALS SOCKETS

SPECIALTIES
Manufactured by -

ADAMS-MORGAN CO.
No. 70 Paragon V. T. Control

A compact control panel consisting of a standard socket, rheostat, grid
condenser, grid leak and nine binding posts mounted on a moulded con-
densite panel Polished nickel metal parts. A high-grade inexpensive in-
strument thidt will do as good work as the highest priced cabinet.

Price - - - $6.00

No. 25 Paragon Rheostat

For either panel or table mounting. Moulded condensite base Resgistance six
ohms. Smooth operation. OCapacity 11 amperes. The highest grade rheostat

on the market. N
Price - - - $1.75

MOST ENTERPRISING DEALERS CARRY PARAGON
PRODUCTS AS REGULAR STOCK.

Illustrated Bulletins will be mailed upon receipt of a
two cent stamp. {Send us your dealers name.

ADAMS-MORGAN CO.

UPPER MONTCLAIR NEW JERSEY

www americanradiohistorv.com
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PLATE BATTERIES!
Give Your Bulb a Chance!

Economy Radioplate Batteries are
genuine lighting flashlight batteries
soldered together with 4-inch brass
strip connectors which also serve as
taps. We are proud of having put this
battery on the market. It ﬁpresents
our effort to give you aximum

Battery Quality for your money.
Two sizes, you know best if you need
either or both.
Ersco No. 503 2375 Volts, Price $2.00
Ersco No. 803 36 Volts, Price $3.20
Made for Long Life and Heavy Duty.
“Always Something Doing” with
Ersco Batteries on your plate.
Don’t forget our Black Fiber Panels.
Paragon size 7 x 20 x 14 inches, price
$s.00 or cut to any reasonable size at
214 cents per square inch.
Make a one-step amplifier complete for
$22. You need 1 Paragon Moulded VT
Control Panel (has socket, rheostat,
grid condenser and leak all on a base
about 5 by 3 inches), price $6; 1 VT,
price $7; 1 amplifying transformer,
price $5; and 2 Ersco Radioplate Bat-
teries No. 503, price $4. Total $22.

We will supply these parts se'rr-

ately or altogether at the prices

listed.

We ship parcel post paid anywhere

in the United States.
Mail orders should be accompanied
by remittance. Reference, Mer-

chants and Manufacturers Nation-
al Bank, Newark, N, J.

ECONOMY RADIO SUPPLIES CO.
232]SanfordjStreet East Orange, N. J.

“Always Something Doing’’

—_ i

VACUUM TUBE
CONTROL
UNITS

Detector unit
can be adapted
to any standard
circuit.

Panels are of
polished For-
mica.

Amplifier unit same size as detector.
A T & H detector unit and one or two
amplifier units make a combination
that can’t be beat. Immediate de-
liveries.

Prices without tubes or batteries:
Detector, $8.00; Amplifier, $13.00

T & H Radio Co., *HAY
H P, 110 Io"t,

KANSAS
Catalog on request
I A. C., 60 oyele,
. 4tingh phase, !
1750 R. P. M. ‘ A
LARGE QUANTITIES NEW WASHING MAC

Theso are of standard manufactire and, carry the full Tactory guarastes, -
Shipped in original boxés. Complete ns cut. Huitable for operating Coffee
Grinders, Cream Separators. Dottle Washers, Ait Compresson,.

| Small fathes, Etc. 3
L ] e 5 7 5
P | wewittseadcOD 1ub- | Moten:
jeet Lo Tull examination. | Ganerators
or

Each
1 Moner Busk Buarsstoe. | STELTEE syt Quaniity Prisos-Valus 652.50

ANUFACTURER'S DISTAIBUTER

M. W, JONNSTON - Bax 18 ¥, £, Ptabugh, Po.

If you stammer attend no stammering school till you get my larg
FREE book entitled 'STAMMERING, Its Origin and The Ad-
vanced Natural Method of Cure,” bound in cloth and stamped in
pure gold.  Ask for special tuition rate and a FREE copv
of *The Natural Speech Magazine.” Largest, best equipped ana
most successful school in the world for the cure of stammering,
stutterln% etc. No sing-song or time beat. Write today. A

The North-Westera School, .65 Grand Ave., Milwaukes, Wis

. tion of each block as possible,

revoke the station license of such owner and
revoke or suspend the license of such operator,
as previded in sections 10 and 13 of this Act.
Sec- 22. That all Government stations and all
apparatus therein may be used for transmitting
and receiving messages relating to Government
business, compass reports, and the safety of ships.
Sec. 23. That any department of the United
States Government is authorized to dispose of
radio patent rights acquired by such department
and to enter into reciprocal agreements with

(Continued on page 838)

Awards of $100 Por-
table Radio Prize
Contest

(Continued from page 767)

ondary for the desired wave length, and
place the two tuners bottom to bottom to
magnetically couple the primary and sec-
ondary coils. When the two are squarely
together we have close coupling. The
coupling may then be loosened by sliding
or hinging the two tuners apart, and the
turicrs readjusted until the desired sta-
tions are received loudly, without inter-
ference. This is the usual loose coupled
connection. Waves up to 2,500 meters
may be received on this adjustment, cn a
medium aerial.

For still longer waves keep switch “SP”
open, turn primary to zero and tune with
the sccondary switch alone., Note that this
cuts out the regular primary coil, and cuts
in the secondary across condenser, de-
tector, und fones, making the secondary
now serve as a simple tuner in place of
the primary. The secondary has a larger
number of turns of wire than the primary
and thus allows tuning up to approximate-
ly 2,800 meters, using a medium aerial.

Another way to receive longer waves
18 to connect the secondary in series with
the aerial and primary, thus serving to load
the primary. But who wants to tune over
2,500 meters spark anyway?

The outfit is made in two parts: one con-
taining aerial and ground posts, safety gap,
fone posts, posts for plugging in the sec-
ondary, primary coil and switch, a single
contact switch, a mica stopping condenser
and a galena detector, which are all
mounted in and on a 15” x 215" x 4" block
of hard rubber. The second part of the
outfit consists of a secondary coil, and
switch, posts and a flexible cord for con-
necting to the primary outfit, also mounted
in and on a block of the same size as the
first. No part of the instruments projects
more than 1%” above the surface.- The
first part is complete in itself and may be
cfficiently used alone. The second part is
used usually for extreme selectivity. This
design is radically new.

One face of each piece of rubber (or
hakelite) is milled out, leaving a hollow
5/16” deep x 2" wide x 234" long, one-
quarter inch from one end. The first piece
is also milled out entirely thru leaving an
opening 34" wide by 134" long, three-
eighths inch from end, for the detector. Al]
outer walls contain radii at their inner cor-
ners for strength.

Drill the blocks for 24 contacts for each
tuner, radius 7%”. The circle should be
placed as near the end of the hollowed por-

Very small ¢

round head copper rivets will do tor con- |
tacts, if split close to the head with a thin .

jeweler’s saw.

The construction of the smali switch
parts, posts, safety-gap and detector may be
clearly seen from the photographs. The

post screws are “upsetted” on their ends to |
prevent loss by unscrewing. They may have

knurled heads if desired.

The center stud of each tuning switch is
screwed into a hole tapped in the block, and
secured by means of a 2-56 screw put half
in the rubber and half in the stud.
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MAGNET WIRE

We are prepared to furnish best
grade magnet wire on 4 and 4 Ib.
spools at the following revised
prices:

PRICE PER !4 LB. SPOOL
Single Double Single

B&B8Ga. Cotton Cotton B8ilk Enameled
No, 22 $0.56 $0.68 $0.62 $0.45
No. 24 .60 7 .87 47
No. 26 .85 .88 L1 49
No. 28 15 1.10 .85 .58
No. 30 .85 1.24 97 .53
No. 82 1.15 .55
No. 84 1.52 .59
Neo. 36 1.77 69

Price on 15 1b, spools double above list.

All prices are net and include cost of
spool and delivery charges via Parcel
Post to any Post Ofice address in the
United States; safe delivery guaranteed.

Send for Circular 21-A giving prices
on other sizes, insulations and quantities
of Magnet Wire, This circular lists
;mosnﬁ FOR EVERY WIRELESS PUR-

KEYSTONE WIRE COMPANY
P.0.Box 120  SCRANTON, PA.

WH O

MASTERED
CONTINENTAL CODE
IN ONE HOUR By
DODGE SHORT CUT
HALF $ METHOD

AND SAVED 50 DOLLARS TIME

WHO

Our testimonial sheet gives names
and addresses. Ask for free copy and
investigate.

C. K. DODGE

MAMARONECK, N. Y.

Box 200

DUPLEX
GAP
An air tight micrometer gap which mtkes

it possible to ‘“Break’” as on a land telegraph

wire. You can hear the man you are work-

SENDING RECEIVING

ing with through your own sending, Abso-
lutely safe and automatic—no relays on con-
tacts. Just the thing for remote control
system, Full instructions, Price $6.00. Add
postage for 1 1b, Request Bulletin 109,
which describes this iInstrument.

F. M. Doolittle Co.

: 817 Chapel Street
New m'ell. e

Conn.

o Tl o I

"y Very dm'gﬂil busi Get your atart
(i 0} ons. Li
i E a few zgod pnlr:. ““?rlu todAyyfor 1921

Plgeon Supply House, Hanover. Pa.

T et
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Leads Again

NEW RECTIFIER TUBE FOR EXPERIMENTAL CW

Come on, you CW enthusiasts! It's for you—a brand new rectifier tube for your experi-
mental CW, which makes the expensive high voltage DC Generator unnecessary.
Simply step up your 110 V A-C lighting supply with a small transformer to 350, 500, or
750 volts, and two of the new tubes do the rest, rectifying both halves of the cycle so
the plates of your transmitting tubes get all the high potential direct current necessary—
without the use of a high voltage generator.

The A-P Rectifier has a 75 milliampere carry- A-P Rectifiers used in Type O A-C De Forest
ing capacity, which is sufficient to operate five Radiophones, equipped with the SHAW stand-
A-P Transmitting Tubes in parallel. For high ard condensite four-prong bhase, and licensed
power CW transmission, use additional A-P under SHAW patents. Price $9.75. Order from
Rectifier Tubes in parallel. vour dealer, or direct from cither address helow,

DIAGRAM OF CONNECTIONS FURNISHED FREE WITH EACH TUBE

And for the best book on Radio, ask vour dealer for “Elements of Radiotelegraphy,” by
Lieut. Stone, U. S. N., or order direct from—

ATLANTIC RADIO SUPPLIES CO. PACIFFIC RADIO SUPPLIES CO.

Price $9.75 each, 8 KIRK PLACE, NEWARK, NEW JERSEY 638 MISSION ST., SAN FRANCISCO. CAL.
Order from your

dealer, or write di- . .

rect to either ad- Distributors for Moorhead Laboratories, Inc., Manufacturers of

dress in this ad.

i A-P Rectifier Tube

INTRODUCING

THE OUBILIER UNIVERSAL CONDENSER

Type @ PACM§T°EELEF0°jc " ~ —— Price

'NCOR"ORAIER

577  [RAARMERON $2.00
- i

Suitable for Transmissi ahd Reception

Will handle 100 watts of C. W. Energy

- THE DUBILIER UNIVERSAL CONDENSER is the first condenser especially designed for low power con-
1 tinuous wave transmitters which will also prove suitable for reception work. This condenser is made of the
finest clear India Mica. Its capacity is absolutely constant and is so maintained by special spring clamps which
slide on the pressure plates. This unique construction permits an extremely compact unit and the losses are
so small as to be immeasurable. They are tested at 1500 volts and rated at 1000 volts so that they can be used
on C.W. sets up to and including 100 watts.

The No. 577 DUBILIER UNIVERSAL CONDENSER can be supplied in practically all capacities at $2.00 each.
Bulletin D-2 Describing the DUBILIER UNIVERSAL CONDENSER, together with literature describing
other high grade apparatus will be sent you on receipt of five cents in stamps.

Dealers—Write immediately for our liberal discounts

Sole Distributors for
Wicony’s Complete Line of “Eventual” Apparatus.
Duo-Lateral Coils Dubilier Condensers Sullivan Apparatus
Standard VT Batteries Pacent Plugs Rawson Instruments
and Special Distributors for Brandes Phones

PACENT ELECTRIC COMPANY. Inc.

LOUIS GERARD PACENT, President

150 NASSAU STREET Telephone Beekman 5810 NEW YORK CITY

www americanradiohistory com
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ORWINIPIALS
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The distinction Corwin Dials
mpart to a radio station is
only exceeded Dby their accuracy
and easec of opcration. Prices
are as low as cconomical pro-
duction and efficient marketing
will permit, with due regard
for quality. Outside of that,
there isn’t any particular rea-
son for specifying Corwin Dials,
3” Dial, 75c—with knob, $1.30

3724” Dial, $1.00 —with knob, $1.70

At all Radisco agencies,
and other reliable dealers,
or sent postpaid anywhere

A. H. CORWIN & CO.
4 West Park St., Newark, N. J.
7

KD

o
A /‘ b, ; A g % ] o G

S

NN

\

CRAP your old-fashioned paper

condenser. Put in an ABC
Genuine mica grid condenser. The
Navy barred paper in favor of mica
years ago!

The mica condenser shown cuts
dielectric loss to a minimum. Be-
sides, it gives you 3 capacities,—
an exclusive feature. Yet the price
is only .
75 cents postpaid

It's an ABC Standardized product,—
an example of ‘‘Professional equipment
at amateur prices.” It’s backed by the

ABC pguarantee,—‘‘Your money’s worth

or your money back!” i
Cut out inefficiency! Get a mica con-

denser., Mail the coupon today!

w5 K B R __ B J ———_———
Wireless Equipment Co., Inc.,
32 Austin St.,, Newark, N. J.
Enclosed find 756 cents. Send me by return
mail one of your guaranteed, genuine mica
grid condensers.
Name & o i i o - Ry

...............................

The condenser 1s composed of 20 leaves
of mica approximately .002” thick by 34"
wide by 174" long with lead-foil intervening.
The margin should be 1/16”. Assemble in
lhollow at one edge of first block.

The coils are pancake shaped, irregularly
wound to secure the advantage of low dis-
| tributed capacity between turns as in the

honeycomb coils. The leads are brought
| out very ecasily at the proper location rela-
tive to the contacts with which they are
soldered, by winding the coil on the form,
see Fig, 2,

The form is placed in a breast drill which
is held in a vise. See Table, Fig. 3.

| After winding, place in a pan of hot

parafin wax. After letting it get cold re-
move from form and we have a solid block
coil 14" diameter inside, 114" diameter out-
side, 3/16” thick for the primary and 14"
thick for secondary.

Place coils in the corresponding blocks
with leads outermost and carefully solder
to contacts. The leads should not cross if
properly wound. The coil rests inside the
circle of contacts.

After connccting al] parts, screw on a bot-
tom of hard rubber or transparent celluloid
1/16” to each block. On the primary block
this bottom should not cover the opening
under the detector. The inside of each
block may be filled with wax if desired.
This will make the outfit water proof.

All metal parts should be nickel, silver or
| gold plated before assembling. A single
head receiver may be used without head-
band for cxtreme compactness,

If desired, an audio frequency amplifier
may be connected in place of fones, or a
miniature audion detector used in place of

The secondary turner may be used to form
an amplifying regenerator, This, however,
defeats the main purposes of the outfit.
These turners may be wound for waves
from approximately 1,200 meters to 4,800

| meters by using wire No. 36 S.S.C. in the

coils.

i

New Device to Obftain
- ACFrom a DC Source

(Continued from page 826)

where one understands the co-ordination of
primary reactance and resistance. To'deliver
impulses of progressive values, the resist-
ances of the converter must be calculated in
conjunction with the impedance factors
used for a specific power in order that the
cyclic increments may be uniform.” Hence,
for one kilowatt transformers, best opera-
tion would require minor changes in the re-
sistance values of the converter. This con-
verter has been used successfully with 4,
4. and one kilowatt transformers. The
spark is remarkably clear, steady and mu
sical. A rotary synchronized discharger
gives a powerful even musical note.
efficient synchronous transmitter could be
built upon this principle by also revolving
a four point disc discharger with the con-
verter rotor. In all tests, the antenna cur-
rent is the same either for commercial or
converted alternating current from the ma-
chine.

Before beginning work upon this set, it
was assumed that others might be limited
to very few tools, Every part has been
built without recourse to a machine shop
or powered tools. In conclusion I might
add that the possibilities of such a con-
verter principle are not limited to 60 cygle
current; for with greater commutator cir-
cumference and greater power at the mo-

duced: by a similar machine. This could

find practical application to tube transmit-
ters.

Radio News for Mcy 1921

BACK TQ OLD PRICES

PARKIN RHEOSTAT

5000 soid last year
at $1.00

NOW REDUCED TO

75¢

Due to the general drop in'the prices of
raw material and to our large production,
we have been able to reduce all our prices
to their pre-war level, and in some cases
even lower. 4 =

New Catalog No, 5, listing our complete
line, sent free, ‘

Here are a few of the items:
o, Postpaid
81 Audion panel with rheostat and B
battery switch B
43 45 volt large B battery.......... 5.00
50 PARKIN .001 mf. variable conden-

ser, unit only ................. 1.50
61 PARKIN .001 mf, V.C. with knob

and pointer ...... 7 it ot Y . 2,00
62 PARKIN .001 mf, V.C. with knob

and 3” dial ................. se. 2.50
63 PARKIN molded bakelite fixed

condenser ...........,. LIRS,

70
UV 200 New Radiotron vacuum tube. 5.00

DEALERS—If you are not on our mailing
list, write for new catalog and discounts,

PARKIN MFG. CO., San[Rafael, Calif

minera] detector for still further ranges. |

AJAX LEARNERS KEY &
BUZZER SETS

“built for service” with code $1.75

“HYTONE” BUZZERS 60c

external tone adjustments
‘““as good as the best’’

AJAX ELECTRIC CO.

Palmer S8t. Cambridge, 38, Mass,

Alvery.

RADIO and MODEL
ENGINEERING

Edited By M. B. SLEEPFER

L
A bulletin of designs and data
for the radio experimenter of
average means and shop equip-
ment.

Out on the First of Each Month

Send Twenty-five Cents for May,
June and July Issues
Published by
GENERAL APPARATUS CO., Inc.
570-N West 184th St., New York

LEARN WIRELESS

at the largest radio school
in the Central States.
Modern complete equipmsnt.
Experienced instruoctors, -
mitory in connection,
dents may earm expenses if
Neceasary. Write today for
gamlozue and full {informa-
on.,

GENTRAL RABIO $OHOOL
ladepsndence, Mo

' Panel to the Amateur, we offer these panels

. Add parcel post charges . for four pounds.
tor, 5oo cycle could be very easily pro-

FOR ONE MONTH ONLY

In order to introduce the Radeq OControl
complete with tube and B battery for $15. |
Radio Equipment designed to use apparstus

you have on hand. Send speoifications for
estimate.

A. C. PENFIELD Conneautville, Pa, o
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» We Specialize in
53 TESTED
& CRYSTALS & MINERALS

ONE NAVY-YARD TESTED GALENA CRYSTAL 73c
| ONE TESTED ULTRA-SENSITIVE FERRO-PYRITES 75c¢
| ONE TESTED HIGHGRADE ZINCITE crysTAL 75¢
ONE TESTED FUSED SILICON pIECE 75

EACH CRYSTAL MOUNTED IN NICKLEPLATED, ROTARY DETECTOR CUP,
READY FOR USE, WITH SCREWS, WASHER AND NUT. ALL SHIPMENTS PREPAID

Money Back if Not Satisfied
Send Your Orders Today to:

- emm amm o S e G G S M g Wt — e — o St Gt s bt e — i po—

"THE SYDNEY SPECIALTY CO., * YURRAY STREET
<§) ENCLOSED FIND HEREWITH §. .. .. FOR WHICH <f/’
\& SEND ME @@ (

Q, L GALENA ... ZINCITE /(’
% ....... FERRO-PYRITES ....... SILICON 0
l\) U R 54 S 6 3 4 Rt i 3 v %
ADDRESS oo oo
TOWN oo STATE ....... o

HERE IT IS—THAT NEW

“CW” VARIABLE

Now You Can Shove Up
Your Plate Voltage

A “WIRELESS SHOP” Product—“Nuf Sed”
That Means Quality

We have now developed a “NEW CW VARIABLE CONDENSER,” which can
be used on CW sets without breaking down when you shove up the plate voltage.

Guaranteed to give entire satisfaction, or your money cheerfully refunded. Plates
i are widely spaced, and construction is heavy. These instruments are of the best of
materials and workmanship. You can’t go wrong in using “WIRELESS SHOP” condensers exclusively.

No. 1500 15 plate, approximately .0004 m.f. max. capacity
PRI‘ ES g No. 2500 25 plate, approximately .0006 m.f. max. capacity
C No. 3500 35 plate, approximately .0008 m.f. max. capacity

Prices include knob and pointer and mounting screws. A metal dial will be furnished instead of the pointer
at 75c extra, or a high grade moulded Bakelite knob and dial, with graduations finely engraved and filled in with
white at $1.00 extra.

Postal charges and insurance (5c on CW condensers) rhust be included in remittance.

Get new bulletin on all “WIRELESS SHOP’’ variable condensers today.

E M A.J. EDGCOMB

511 WEST WASHINGTON STREET LOS ANGELES, CAL.

www americanradiohistorv com
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More Amplification
for less Money

e

Price $5.0

‘*Sacoclad’’ Amplifying Transformers are
of the totally enclosed Shielded Shell
Type. Primary and secondard winding
ratio 1 to 4.75, giving a far greater volt-
age amplification than with existing mar-
keted Transformers. The Prima im-
pedance is equal to the filament-plate im-
pedance of the standard market three ele-
ment Vacuum tube.

You can now build Multi-Stage Amplifiers
without howling or squealing. The ‘‘Saco-
clad”’ amplifying transformer is the
smallest transformer made, its physical
dimensions being 1-5/16” in diameter and
15%” in height. Shipping weight, 1 1b.

Hudson Radio Company
182 Pulaski Street  Brooklyn, N. Y.

Manufa-turers and Distributors of Superior Radio.
Electrical and Laboratory Apparatus.

SOLE DISTRIBUTORS OF “SACO0” PRODUCTS

Transformers rated at 143, %4, and one
KVA have bcen tested thoroly for long
periods of time. There was no overheating
or sparking at the commutator, and from
tests thus far given, I conclude that the
reliability of the instrument is without
question. TIts life is limited by the wear of
the rotating brushes. From tests, one pair
of brushes must certainly last 5o hours
working continuously. They may be re-
placed within four minutes at a cost of sev-
eral cents. There is positively no heating
within the resistors. Singly, or with 4 ro-
ary discharger it will produce a remarkably
clear spark tone. It is thoroly practical and
efficient, and is worthy of one’s best efforts
to provide an economical converter for ap-
plication to transformer stations operated
from direct current source.

Some Practical Radio-

fone Experiments
(Continued from page 788)

ORI T T

me a postcard describing their troubles, I
shall he pleased to help them to the best
of my ability.

Credit Given

Concerts Every Night!

Easy when you know how. Ask us. Our
special offer during May and June on parts
for DETECTOR AND 2-8STEP AMPLIFIER,
is what you need.

10% DISCOUNT
2 Federal Amp. Transformers....$15.00
1 Radiotron UV200.............
2 Radiotron UV201............. 13.00

2 Navy Cage Type Rheostats... 4.00
3 Rhamstine Jacks and Plugs.... 4.60
10 Nickle Binding Posts......... 1.60
60 Soldering Lugs .........c.... .50
1 L. P F. Panel 10x7%"........ 1.60

1 G. A. Grid Condenser......... .35

VALUE $48.85
OUR PRICE NOW §44.00 PREPAID

10% Discount on any of above items if you
send us names of 5 Amateurs not in Call Book.
Order today. Send stamp for latest Bulletin.

Write us your troubles. Free advice from
our experts. 12 years Radio experience

RADIO SUPPLY SERVICE

Specialists in Reception Apparatus amd Parts
46 Clinton Place Mt. Vernon, N. Y.

> o

FADA Crystal Detector

Just the dope for your portable
receiver—send your order today.

Type 101A  $3.00 each

Frank A. D. Andrea
1882A Jerome Ave., New York

' no vital importance whatever,

The illustration of the “New Code
Teacher” was publisht on page 594 of the
March issue of Rapio News, by courtesy of
the National Radio Institute,

In our last issue, the photographs illus-
trating the article entitled ‘ ‘Get Your
Friends Interested,” were obtained from J.
Sussman.

On page 681, the views of the British in-
struments, was publisht by courtesy of
Burnham Co., London.

Unnecessary (nterference
(Continued from page 784)

Radio Wews for May, 1131

THE FRANCE MFG. CO.,

10c CHARGES YOUR BATTERY
ATHOME £ E BATTERY BOOSTER

and your station will never be closed because
of a discharged battery. Is it not gratifying
to feel that your fla-
ment battery will al-
ways be ready when
you want it and that
you will never have to
give up 1in disgust
when working a dis-
tant station?
F.F Battery Boost-
ers are automatic and
» operate unattemded.
L‘/"—" Screw plug in lamp
Y socket, snap clips on
# battery terminals and
2 see the gravity come up.
The ammeter shows you just the amount of
current flowing. The full wave of current is
rectified thru adjustable carbon electrodes
which maintain a constant efficiency and
last for thousands of hours. Everything
complete in one compact, self-contained unit.
The F-F Battery Booster is a Magnetic Rectifier fer
105-125 Volt 60 Cycle Alternating Curreont.
Bantam Type 6 Charges 6 Volt Battery at 6 amperes. $15
Type 16 charges 6 Voit Battery at 8 amperes..., $24
Type 166 charges 6 Volt Battery at 12 amperes.. $32
Shipping Weights 10, 12 and 15 lbs.
Also Boosters for 12 VoIt Batteries at same prices.
Order from your dealer or Send Check for prompt
Express Shipment. If via. Parcel Post have remittance
include Postage and Insurance Charges. WIIl also
ship C.0.D. Also F-F Battery Boosters for ohargin
batteries from Farm Lighting Plants, Direct Curren
Clrcuits and Direct Current Generators.
For Group Charging use the Full Wave, Automatic
F-F ROTARY RECTIFIER of 100 Volt, 36 oell capacity.

Order now or write today for Free Descriptive
Bulletin No. 32 or ROTARY Bulletin No. 32A
Office & Works:

Cleveland  Ohie

TUSKA C.W. INDUCTANCE

Type 181
Unmounted

PRICE

Use & Tuska 0. W. Induotance in your
new tube set, Send your dealer’s name
and 5 cents for our illustrated 0. W.
Beoklet.

THE C. D. TUSKA COMPANY
HARTFORD, 3 - CONN.

Here is
where the real “ham” has his fun testing
for half an hour or more and then asks to
be excused for the QRM. One night the
British Liner “Adriatic” and the station
at Rockland, Maine, were compelled to
standby, thereby delaying an enormous
amount of traffic, until a fellow on one of
the Lake steamers finished re-transmitting
(on 600 meters) Arlington press reports.

Even if we be off the Grand Banks it is
not surprising to hear operators continu-
ously calling every coast station from Bar
Harbor right down to Miami with their
noon positions. Fellows attempting to es-
tablish record breaking sending distances,
will use very high power and call some
ship they might happen to hear working
Colon, just to see if they get any acknowl-
edgment, thus causing very great unneces-
sary interference. Thanks to the govern-
ment, these QRM birds are being carefully
watched and sooner or later are bound to
be thrown out of the wireless game.

Such conditions, that is concerning un-
necessary interference, seem to be the same,
no matter what waters we are navigating.
Tho we be in the North Sea, the Eng-
lish Channel or in the Caribbean, the “ham”
is sure to be there to play his part. I
recall an incident which ought to make the
guilty persons bow their heads in shame:

— 1

Announcing New Location

REYNOLDS RADIO SPECIALTY CO.

613—19th STREET
DENVER, COLORADO

OUR NEW LOOCATION WILL ENABLE

US TO CARRY A COMPLETE STOCK

OF THE LEADING MAEKES OF RADIO
GOODS,

Inquire about our new Reynrad Short-
wave Colls.

TELEGRAPHY

(Both Morse and Wireless) and RAILWAY ACCOUNTING
&nuzlt:t thorongl:ily ;nd uiekly . E;z sallsnets ngviv paid.
opportun T 8dvan g est and lar
chool; established 46 ¥ Endorscd b

school; ed 46 years, ed by Telegraph, Rail~
way, , and Government officials. nses low—
opportul to earn large portion. Catalog free.

DODGE'S INSTITUTE D Street, Valparsise.jad.

MAGNET WIRE
TIN FOIL

MICA
ELECTRICAL
RADIO SUPPLIES

HARRY T. GLEICH CO.
490 Sixth Ave., Dept. WI New York City
T — e —— .
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REG U.S. PAT. OFF.

| “INTERPANEL” SET

Complete Radio Telephone Transmit-
ting and Receiving Apparatus Within
Reach of Every Amateur

OMPLETE Set, as illustrated, comprises ‘RADIO- R CFE e,
PHONE,” transmitting speech 30 miles minimum; 500 A SR AT E ]
mile range possible under favorable conditions,

SHORT WAVE TUNER; AUDION CONTROL panel specially

designed for gaseous type tubes; and ONE-STEP AMPLI-

FIER., Additional Steps of Amplification may be Added.

Equally efficient for telephone -or telegraph transmission.

Only one 6-volt storage battery required. Motor-generator,

«“B’ battery or rectifier power supply may be used. Un-

limited reception possibilities.

The “INTERPANEL” system is the most convenient and least expensive way to buy Radio
Apparatus. Each panel a comp}_ete unit desiignm} for combination with other plf.nels to form an .

entire set. Panels are sold in four ways, viz: (1) in complete sets of any combination of nels m .
desired, ready mounted in cabinet; (2) individual panels for mounting in home constructea cag?net: Complete RADIOPHONE
(3) individual panels for Vertical mounting without cabinet; and (4) individual panels with legs Transmitting and Receiving Set
for Horizontal Table-style mounting without cabinet. of Five Panels in cabinet, as
shown above, without batteries

Ask Your Dealer for the New ‘‘INTERPANEL’’ Catalogue or tubes, Type MS-1, $189.25,

or write direct for further information and Also sold separate without cab-

prices on this newest development in Radio Inet. and for_Vertxca.l or Hori-

Apparatus. zontal mounting.

Sole Distributors for Pacific Coast

| De Forest Radio Telephone & Telegraph Company

Henry M. Shaw,
Inventors and Manufacturers of High Grade Radio Apparatus. Pacific Radio Supblies Co .

1 ) . R 638 Mission Street
i 1415 Sedgwick Avenue, New York City <an Franeisco, Calif.

THE THIRD EDITION OF THE

CONSOLIDATED RADIO CALL BOOK

Very Greatly Enlarged T

192 pages. 32 pages more than 2nd edition, better paper, stiff covers, etc.

THIRD Eprrioy

"CONSTED>

THE CONSo

Some of the special information contained in the new Dbook: Radio rate sheet (charges to and from
vessels, etc.); Cable rates; Table for finding cable charges to various points; Weather reports and hydro-
graphic reports of the world; Time signal section of the world; American radio compass stations; French

radio compass stations; British radio compass stations; Canadian radio compass stations; General informa. LIDATED J

tion section; International abbreviations; High power radio stations of the world; Press schedules of RAD!Q»-S@.LBOOK

spark stations. ™ Wikt Enycope |
The Consolidated Radio Call Book is the only book in print officially listing all the Radio calls as issued ! 3 for data oo

by the Bureau of Commerce. Every vessel and land station in the world is represented and listed alpha- mpi:::-"::fo,sg‘c"’?:sULu

RAVH AN

betically, according to names of vessels or land stations, and according to call letters; Revision of American RADIO o,
coastal stations under U. S. Naval control, and their new calls.

Every New Amateur Call Is Listed
SPECIAL—Wireless Map of the World in Colors Given Free With Each Copy

Price $1.50 Prepaid

Either Direct from us or for sale by the following responsible Dealers:

0 RADIO g

ASS Statigeg
HLes

American Electro Tech. Appliance Co., Lehigh Radio Co., Bethlehem. Pa. [ pagio Klectric S
New York City | Linze Ilectrical Supply Co.. St._Louis, Mo. | padi ectric Co., Pittsburgh, Pa,
American Hardware Stares, Bridgeport, Conn, | McCarthy Bros. & Ford, Buftalo, N. Y. | ;58;0 leq‘x{ipmem Co., Boston, Mass.
Atlantic Radio Co.. Boston, Mass. | McClurg & Co., A, C., Chicago, 1. | ODeleéo ¢ Shop, CTeveland, Ohio
Bamberger & Co., L.. Newark, N. J. | Manhattan Electric Supply, Co., New York, Chicago Rayw ' Joctri Chicago Il
4 Benwood Specialty Co., St. Louis, Mo. | Meter Electrical Construction Co., Oshkosh, Wis. | pou rslidE ectric Co., Cincinnati, Ohio
. Brode Electric Co., Los Angeles, Cal. | Meyberg Co., Leo J., San Francisco, Cal. R’ (3 Re Laboratory, Milwaukee, Wis.
Bunnell & Co., J. H. New York City | Mohawk Electrical Supply Co., Syracuse, N. Y. sose g adio_Supply, New Orleans, La.
California Rlectric Co., San Francisco, Cal. | New Era Shop, Milwaukee, Wis. Scal‘mm “l;lt:S Co., Geo. 8. Boston, Ivvlass.
4 Catton, Neill & Co., Honolulu, T. H. | Newman-Stern Co., Cleveland. Ohlo | =M™ & Co., Rudolph, Rochester, N. Y.
Centrai Radio Co., Independence, Mo. | Nola Radio Co., New Orleans, La. | S48, Roebuck & Co.. Chicago, TNl
Chicago Radio Apparatus Co., Chicago, Ill. | Noll & Co., E. P., Philadelphia, Pa. 'Sf];"é“ .Radlo School, Washington. D. C.
Continental Radio & Electric_Corp,, New York City | Northwest Radio Service Co., Seattle, Wash. 8 ttgrs . Norfolk, Va.
Cutting & Washington Radio Corp., New York City | N. S. W. Bookstall Co., Sydney, Australia [ SIO “B Radio Mfg. Co., Seranton, Pa.
Detroit Radio Laboratorles, Detroit, Mich. | Pacent Electric Co., New York City | Smith Bros. | Sarnia  Ont.. Canada
i Dewey Sporting Goods Co., Milwaukee, Wis. | Paramount Radio Supply So.. Atlantic City, N. J. | Smith Novotoy Electrle, Inc., Charlotte, N .C.
: Doubleday-Hill Electric Co., Pittsburgh, Pa. | Parks, Henry Francis. Butte, Mont. Southern Electrical Supply,Co.. San Dtego, Cal.
Electro Importing Co., New York City | Pearlman’s Book Shop, wWashingion, D. C. | United Radio Telegraphers’ Assbc., Baltimore, Md.
PFindley Etectric Co., Minneapolis, Minn. { Penn Radio Apparatus Co., . Reading, Pa. | Western Radio Tlectrlc Co,, Los'Amzeles. Cal.
Fuller Co.. Seth W., Boston, Mass, | Pennsylvania Marconi Wireless School, Whitall Electric Co., Westerly, R. L
Gurd & Co., Wm. London, Canada Philadelphia, Pa. | White Co., The, Columbus, Ga.
Hico Wireless Supply Co., Marlon, Il | Philadelphia School of Wireless Telegraphy, White & Boyer Co., Washington, D, C.
Holt Electric Utilities Co.. Jacksonville, Fla. Philadelphia. Pa. “Yillinmson Flectric Co... H. E. Scattle, Wash.
Jenkins, Lester I., New Bedford, Mass. | Pledmont Electric Co., Asheville, N. C. | Wilmington Electrical Speclalty Co., Wilmington. Del.
Katzenbach & Co., I". S., Trenton, N. J. | Ploneer Blectric Co., St. Paul, Minn, | Wireless Mfg. Co. Canton, Ohio
Kendall Co., W. D. Worcester, Mass. | Pitts Co., F. D., Boston, Mass. Wireless Press, New York City
Killoch Co., David} New York City | Post Office News Co, Chicago, 1. | Young & McCombs, Rock Island, T
Kluge, Arno A., Tos Angeles, Cal. | Precision Equipment Co., Cincinnati,  Ohio | Young Men's Christian Assoc.. Los Angeles, Cal.
Krause & Co.. A. T.. Detroit, Mich. ' Radio -Distributing Co., Newark, N. J. ' Zamoiski Co., Jos. M., Baltimore, Md.

Consolidated Radio Call Book Co., Inc., 98 Park Place, New York City
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HERE’S GOOD NEWS!
" ‘

RED - HEAD 00

PRE-
PAID

N §
RADIO PHONES

1921 Model 3000 Ohms
Incomparably the World's Greatest Phone Value.
Guaranteed identically the same head-set as
previously sold for $12.50. Increased production
and decreased manufacturing costs make the
new low price possible.

EXQUISITELY SENSITIVE

RUGGED AND STURDY
Aluminum backs, military type head-band, bake-
lite ear caps, strain loops and posts, extra thin
diaphragm, superb workmanship, beautiful ap-
pearance, 3,000 ohms resistance—these are a few
of the features which have made Red-Heads a
triumph in radio phone building.
Send us $8.00 for Red-Heads today. You take
no risk. If Red-Heads do not satisfy we will
refund your money.

EIGHT DOLLARS, COMPLETE, PREPAID

Furnished with braid covered military type or genulne

head-band. Illustration shows

phosphor-bronze split
phosphor.bronze typs.
Price subject to change without notice,

DEALERS: e rete st e i Hed Pores
THE NEWMAN-STERN CO.

Newman-Stern Bldg. Cleveland, O.
Write for Free Catalogue.

Special offer on

MARKO

STORAGE BATTERIES

4T2 4V, 40AH. (List $10.75)...... $10.00

6T4 6V, 60A.H., (List $20.00)...... $18.50
Add 5% excise tax to these prices.

Shipped with acid express charges co!l-
lect, F. 0. B. Brooklyn Warehouse.

XX Bakelite Dilecto

3/16” ‘thick............ 2% c¢ per sq. in.

Postage Extra

A. K. LAING, RADIO SUPPLIES
Pelham Manor, N. Y.
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s
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STANDARD RADIO EQU!PMEN?
MURDOCK AGENTS FFEODRERAL TEL.
BUANDES AMECAN ARl
BENWOOD_SPEC BoBiLIER AD AB: ‘
D ORE ST ¢ I SUPPLY STORE, Tnei
TN

An "SOS” had been sent out by a Spanish
steamer which was aflire and in a sinking
condition about 100 miles southwest of
Bishops Rock, England. The operator
abroad attempted to get in communication
with the Naval Radio Station at Lands
End, but owing to the tremendous amount
of interference, both stations were unable
to hear cach others signals. As soon as the
stcamer had broadcasted her position, a
number of operators within range, instead
of keeping quiet and letting the fellow ob-
tain assistance, immediately began calling
cach other and asking all sorts of questions
regarding the unfortuante fellow. 1t is
hard to believe that an operator would
cause interference at such a critical time.
Right here we can sec where one of the
most 1mportant International rules was ab-
solutely broken.

At another date, exactly the same thing
occurred when an Italian vessel ran ashore
near Key West. This time, thanks to the
cever watchful government radio inspectors,
the fellows responsible for the terrific in-
terference were reported to Washington
Headquarters and their licenses cancelled
for a period of six month or more. They
were paid in full and deserved it.

We realize there is bound to be a great
deal of interference in the vicinity of coast
stations, hut 50 per cent. of it could easily
be eliminated if the ship operators would
use plain common sense. 1 firmly believe
that if the young men would adhere to the
training they received while attending their
wireless schools, they would know how to

' handle their trafic casily and without the

necessity of causing considerable unneces-
sary interference.

The blame cannot Le put on one nation-
ality alone, as the forecign operators are
just as bad, if not worse, than our Ameri-
can operators. Mlany times we are forced
to standby until some British opera-
tor tells his friend about his visit to
Egypt or two Spanish operators tell
their family history to each other. It can
easily be seen that the young operator’s
ignorance of the International laws is most-
ly the cause of all this interference, for the
fcllows on the big liners ‘had to have years
of experience (which we know) to obtain
this position and so strictly conform to
rules and regulations. This is the reason
we never hear these fellows engage in un-
necessary conversations or call a land sta-
tion about 20 times.

The present day amateur radio man is the
commercial operator of the future. It is
up to him to show better qualities as an op-
erator than many of our commercial men
of today. Let him take notice of the above
occurrences and prepare to overcome them
all and make it a joy to be in the commer-
cial end of the wireless game, It is the
fellow just entering the game that needs

the hints and pointers, which will assist |

him in fulfilling the requirements of a real
good operator, an operator who can stand
up and call himself an operator and not
feel apologetic.

A New Radio Bill

(Continued from page 832)

‘“persons’ relative to the use of such radio pat-
erts: Provided, That the use of all such pat-
ents shall be subject to all the provisions of this
Act so far as-applicable.

Sec. 24. i
provided in this Act, the provisions of this Act

shall extend. to all places subject to the juris- |

diction of the United States. The several courts

[ of first instance in the Philippine Islands and

the District Court of the Panama Canal Zone
shall have jurisdiction of offenses committed with-
in their respective districts, and of comspiracies

to commit such offenses, as defined by section |

87 of the Act to codify, revise, and amend the

That except as otherwise specifically.

Kadio News for May, 1921
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NEW YORK BOSTON

Offers a thorough course in
sll branches of wireless teleg-
raphy. Radio Operators earn
at the start $125.00 per month,
and first class board, eto., free.

Our school prepares you fer
your license in three to four
months., Positions guaranteed
to first grade licensed opersa-
tors. Also MORSE TELEG-
RAPHY.

Day and evening classes.

The leading Nautical School in
U. S. A. Established 1804.

CAPTAIN F. E. UTTMARK, Principal

Write, call or phone for illustrated
booklet.

8 STATE ST., NEW YORK, N. Y.

Facing Battery Park, N. Y.
Telephone, Bowling Green 8079

UTTMARK'’S for Nautical Education

i nnnnunnnnnan g

g

=)
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Canadian Amateurs
BUY in CANADA andsave $$$$$$

Here are a few additions to our
stock Variometers and Variocoup-

lers.
Transmitters for Wireless Tele-

phone ............cci0iiiiinn.. $2.50
Transmitters, Spoon type...,...... 7.25

Brown’s ramous Receivers
4000 Ohm with cord............ ...$10.25
8000 Ohm with cord............... .20.50

Shipping weight 2 1bs.
Send for our list .05¢

THE VIMY SUPPLY CO.
567 College Street TORONTO, ONT.

Canadian Radio Experimenters

Lateral Wound Coils.

Turns App. Wave-Length Price
26 180— 876 $0.56
40 226— b76 .80
75 240— 740 .10
100 460— 1480 .80 |
176 750— 2400 1,00 |
826 1875— 4500 1.85
550 2250— 7700 1.50
750 8000-—11200 1.75

1200 68000—20000 2.50

Special Sizes to order
t Special discount to dealers

Plugs and Bands with screws for
T e RN b b, L 4 A 0 I PP {1

0. W, Inductanees .............. weo 2,00

0. W. Inductances ........coo0veuee 7.50

Transmitters for radio purposes.... 8.50 |
Varlo-Qouplers and Variometers.... 4.25
Milliammeter and Hot Wire Meters

Send 5¢ for 30 page catalogue
J. M. PAQUIN
The Electrical Shop .
787 Queen St., West, Toronto, Ont.

P
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STOP! LOOK! and ACT!

F R E E ! A Pliotron V.T. Amplifier, U.V. 201, $6.50, or an A.P Navy
* Type V.T. Amplifier, $7.00, will be given FREE with each
Radio Magnavox purchased from us, not later than June 30th.

THE RADIO MAGNAVOX

The |latest development of the Magnavox Company

— g —

THE

THE RADIO MAGNAVOX

when used with a suitable amplifier will
give forth signals of far greater volume
than any other receiver.

THE RADIO MAGNAVOX

will allow you to have your fgiends
listen to all incoming signals without
the necessity for additional apparatus.

THE RADIO MAGNAVOX

will reproduce radiophone speech, or
music to such a degree that it may be
used for dancing if sufficient amplifica-
tion is available,

THE RADIO MAGNAVOX

does away with a continuous watch, al-
lowing the operator to hear what is go-
ing on at his station while in another
part of the house.

THE RADIO MAGNAVOX

is manufactured under the same patents
and on the same electrodynamic prin-
ciple as the MAGNAVOX Radio Tele-
megafone.

THE RADIO MAGNAVOX

will reproduce signals with the same
volume as the Radio Telemegafone.

THE RADIO MAGNAVOX

can be operated on 2, 3, or 4 dry cells
with wonderful results. A six volt stor-
age battery with rheostat is recom-
mended for continuous operation.

QST
WDNT U LIKE TO HR SIGS

QSA
ALL OVER YR HOUSE?

The Price is within h
Y%u rn::dsl:v 1:1 yol:: a;‘iat?:na.u $45000

KEHLER RADIO LABORATORIES

Dept. R, ABILENE, KANSAS

WANTED—-—FOR GCASH
Used Radio Apparatus of All Standard Makes

Our used wireless apparatus department, ¢

onnected with our local retail store at 233 Fulton
Street, New York City, isanxious to buy any radio instruments you may have for sale. These goods
are for our New York customers only—we sell no used radio apparatus by mail. But we do have
a tremendous call at our store for fine class goods and we will be glad to hear from you if you have
any that you would like to dispose of.

WE PAaY CASH

for all such merchandise that we buy, and this
is an invitation extended to the radio fraternity
to sell us their radio apparatus for which they
have no further use. Write us in your first let-
ter what make apparatus you have to sell, and
your lowest spot cash price. It must be under-
stood that all transportation is to be paid for by
you. All goods to be sent to us prepaid eitaer
by parcelpost, express, or freight.

We can use only standard apparatus, no ob-
scure instruments or home-made apparatus can
be considered in any event.

If you have friends who wish to dispose of
such apparatus, show them this advertisement.
Also please note that your letter must state in
just what condition the instruments are and
that no goods must be sent to us unless we send
you a written order to do so.

We invite amateurs residing in New York or
vicinity to call at our store and inspect the used
radio apparatus which will be placed on sule
shortly after this advertisement appears.

Address all letters to

Used Apparatus Department
" ELECTRO [MPORTING COMPANY

231 Fulfon Street

(Established 1904)

New York City
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specifications.
not satisfactory.

1315 42ND STREET

The How and Why of
Radio Apparatus

By H. W. SECOR, E. E.

The newest hook on radio
matters.  The treatment is
made as understandable and
as free from mathematics as
possible, it at the same time,
incorporates a wealth of tech-
nique and instruction for the

Radio Amateur—the Radio
Operator — the Installation
and  JYesigning  Expert—as

well as teachers and students
of the subject in general.

Cloth Dbound in Velum de
[.uxe. Gold stamped and
Hand Sewed has 160 pages.
Size of Book 6x9 inches.
The How and Why of Radio
Apparatus.

Postpald ..... $1.75

THE WIZARD “B” BATTERY

Attention Amateurs
154 OFF LIST PRICES

DEPT.R.

236A Fulton St.

A1
“
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3
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2
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3
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N
N
<

List Price
No. 1623 Small B Battery, 2214 volts...... e $1.50
No. 1625 Large B Battery, 224 volts.............. 2.50

No. 1625 Variable B Battery, 114 to 2215 volts. ... 3.00

The above batteries are manufactured according to government
Sent free of parcsl post charges.

Money back if

BROOKLYN, N. Y.

NEW AND POPULAR BOOKS

A Thousand and One
Formulas

By S. GERNSBACK

A Lahoratory Hand Book
for the Experimenter and for
Everybody who wants to “do
things.”

The recipes and formulas are
classified in such a manner
as to be available at once,
without long research.
Besides there are a score of
tables and hundreds of illus-
trations and Diagrams. Book
is cloth bound in Velum de
Luxe, Gold stamped and hand
sewed. It contains 160 pages.
The paper has been especially
selected to stand rough han-
dling in laboratories. Size 6 x
9 inches. A Thousand and
One Formulas as Described.

Postpaid ..... $1.75

The Experimenter Publishing Co.
Book Dept.

New York City

of Miles Away

with other tuning instruments.

Eliminate Some of or ntrference.
Read That Particular Station Thousands

Radio News for May, 1921

Dendl law¥ of the Unitéd States, approved Mdrch
4, 1909, and the provisions of said section, for
the purposes of this Act, are hereby extended to
}/he Philippine Islands and to the Panama Canal

‘one.

Sec.. 25 That the Act approved August 13,
1912, entitled “An Act to regulate radio com-
munication,” and Acts amendatory thereof, in-
sofar as inconsistent herewith, are hereby re-
pealed. Such repeal, however, shall not affect
any act done or any right accruing or accrued
or any suit or proceeding had or commenced in
any civil cause prior to said repeal, but all
liabilities under said laws shall continue and
may be enforced in the same manner as if com-
mitted, and all penalties, forfeitures or liabili-
ties incurred prior to taking effect hereof, under
any law embraced in, changed or repealed by
this Act, may be prosecuted and punished in the
same manner and with the same eflect as if this
Act had not been passed.

Amateur Broadcast

Mar. 1—English—Following received from Boy
Scouts of America: “Chief Seascout urges
all troops and local councils to arrange
for receipt of scout messages. Further
information from Seascout Radio Com-
modore, 200 Fifth Ave.,, New York City.”

Mar. 2-—Following received from Boy Scouts of
America: “Chief Seascout requested that
all radio stations licensed and receiving
only, register at once through Seascout
Radio Commodore, 200 Fifth Ave., New
York City.” ’

Mar. 3—English—President Elect Harding’s in-
augural speech will he broadcasted by ra-
dio immediately after noon, Washington
time, March 4, on 2,500 meter Arlington
spark set and 7,800 meter Sayville arc.
Signed, Radio Amateur Bureau,

Mar. 4—No amateur broadcast sent owing to
Government official business.

Mar. 5—English—In the future the amateur
broadcast will invariably be sent in code.
All amateurs desiring a code chart can
obtain same by writing to the ‘“Radio
Amateur Bureau, 44 Whitehall St.,, New
York City.”

Mar. 6—English—Following received from Boy
Scouts of America: “Chief Seascout re-
quested that all troops and seascout ships
report radio activities to Seascout Radjo
Eommodore 200 Fifth Ave., New York
City.”

Mar. 7—Code 2—U. S. S. Tacoma transferred
from navy to war department for use in
coast guard service in Philippine Islands.

1§18,

Our idea in the manufacture of radio tuners is just this—the
customer wants a tuner that is mechanically correct, compact, rigid
and efficient for a small sum of money.
sired features of a variable primary, a variable secondary and a
variable tickler coil and possess tuning advantages not possible

Our tuners have the de-

Mr. H. D Titus, 24 Grover St., Auburn, N. Y, says: “Your New Short
and Long Wave Tuners are very fine instruments. ; _
long, just one No. 14 galvanized iron wire tied to the chimneys on the root
of my house, and T hear loud clear signals any time I wish to listen in.
get radio phone stations with short wave tuner.”

My aerial is only 50 ft

Also

Send a 2-cent stamp for bulletins

§ COLBY’'S TELEGRAPH SCHOOL, Auburn, N.Y.

Have More Joy and Pleasure
Get the Radio Phone Concerts

If you could hear the 200-600 meter stations”includ-
ing the Radio Phone Concerts, as the users of this
8 Wonderful Short Wave Regenerative Tuner are. get-
ting them, vou would order one today.
marvelous what you can do with one of these tuners.
You can pick up distant stations through interference,
that heretofore have been hevond your control
tuner is finished in quartered oak with a hard rubber
panel for $1800. We can also furnish. vacuum tube
detector complete, Headset and the necessary condens-
ers for only $20.95 additional.

Mr. F. H. Calhoun,

“Short Wave Regenerative Tuner working fine. Am
getting radio phone stations and am highly pleased.”

$34.50

It is really

This

Charlottesville, Va., says:
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Mar.

Mar.

Mar.

Mar.

Mar.
Mar.

8—English—Radio amateur No. 2646 ac-
knowledges letter March 7. Permission
to visit naval stations must he cbtain d
from Navy Department Washington.

9—English—Press  dispatch states Secre-
tary of War announced today American
Forces not to be withdrawn from Rhine
at this time,

10—English—Following received from Boy
Scouts of America: “‘All  Boy Scout
radio stations should arrange to secure
local publicity for radio broadcasts, par-
ticularly in small towns and through the
Pioneer Scouts.”

11—English—Report received that amateur
broadcast messages from this station are
being copied in Southern California and
on ships off the Pacific Coast of Mexico.

12.13—No amateur broadcast sent.

14—English—Following received from Exec-
utive Council, Second Amateur District:
“Do not forget the second district radio
amateur convention exhibit to be held at
the Hotel Pennsylvania, New York City,
March 16, 17, 18, 19, On Friday, 7
P.M., there will be held a general con
vention meeting in the convention hall to
discuss the Q.R.M. situation. At 6.30
P.M. on Saturday there will be a grand
banquet in the main ballroom of the
hotel. Come one, come all. Do not fail
to attend the convention mecting on
Friday night. Signed, Executive Radio
Council, Second District.”

PROTECT YourVacuumM TuBESs

Because it is impossible for destructive amperage to reach
the delicate filaments of your expensive vacuum tube a
few cents protects the heart of your set when equipped

INDEFINITELY!

is Worth Saving

with the

RADECO

Slips directly on filament terminals of any standard bulb
. and does _not dlsyort springs of your socket. It does not in-
terfere with efficiency of your set but protects it indefinitely.

at. Pending
For Vacuum Tubes

A Bulb Worth Having

SAFETY FUSE

Mar. 15~—No amateur broadcast sent.

Mar. 16—Code 2 Press dispatch: ‘“\Vashington,
March 15—NMotor cars registered in the
United States last year numbered 9,211.
205: the registration and license fees
amounted to $102,034,106.”

Mar. 17—No amateur broadcast sent.

Mar. 18—Code 4—Press dispatch: “Havana, Cuba.
March 17.—A captive balloon with threc
men in the basket broke loose from its
moorings today at the American Noval
Station at Guantanimo, Cuba. Several
aeroplanes arc in pursuit, but it is be-
lieved that the balloon has heen lost.

Mar. 19—English—Iollowing  received frcm Bcy
Scouts of America: “Chief Seascout urges
all troops and local conneils to arrange
for receipt of scout messages, Further
information from Seascout Radio Com-
modore, 200 Fifth Ave., New York City.”

Mar. 200—No amateur broadcast sent.

Mar. 21—English—All radio amateurs who have
not received or have not been notified of
their registration number will be immec.
diately notified of same by addressing
Radio Amateur Bureau, 44 Whitehall St.,
New York City, care of District Com-
munication Superintendent, U. S. Navy.

Mar. 24—English—Press dispatch: ‘‘Indianapolis,
March 23—Patriotic mass meetings in
every State are planned by the American

Legion for the near future, starting with,

one at Philadelphia on April 4.”

Mar. 26-26-27—None sent.

Mar. 28—English—Press dispatch: “Dr. E. A, Eck-
hart and Dr. J. C. Karcher, of the Bu-
recau of Standards, have succeeded in
recording radio signals autographically.
When this invention is perfected receiv-
ing operators will be unnecessary, it is
said; the radio writing its own message.”

Mar, 20—No amateur broadcast sent.

Mar. 30—English—Press dispatch: “Students of
architecture of proven ability from
American colleges are to be sent to France
in groups during the yearly wvacation
periods to aid the French people in the
work of reconstruction.”

Mar. 81-—English—Press dispatch: *“Ithica, New

York, March 80—Falling 9,000 fect in a

disabled airplane and escaping with only
a few bruises, while the machine was
wrecked, was the experience today of
Lieut. J. A. MacReady, of Dayton, Chief
Test Pilot of the U. S. Army.”

T T N R G T T

:IWho’s Who in Radio

(Continued from page 784)

UL IR

search work, and no doubt some day the
Radio world will hear of some new inven-
tion, the result of his work.

Mr. Pickard is Past President and Fel:
low of the Institute of Radio Engineers, a
Fellow of the American Institute of Elec-
trical Engineers, Member of the American
Electrochemical Society, the American
Chemical Society, the American Society of
Mechanical Engineers, the American Insti-
tute of Mining and Metallurgical Engi-
neers, the Society of Chemical Industry,
the American Meteorological Society and
the American Association for the Advance-
ment of Science.

] Radeco Safety Three For
Carrying Fuses
Capacity are equally wvaluable $ ﬂn
1114, 1Y%, 2, in C. W Work, pre-
RV2 and 3 amyp. venting injury to met- 35¢ -
Size !4 inch ers or filaments re-
over all. sulting from shorts or Each

abnormal conditions.

ORDER BY MAIL

If your dealer cannot supply you, send cash, certified
check or money order. Your order filled by return mail,

Rotary Quenched Spark
Gap—$20.00 Postpaid

The advantages
of a noiseless,
super - eficient
rotary gap are
now within the
reach of all
The casing i3
of cast alumi-
num with the
cover machined
to make an
airtight enclos-
ure for the ex-
tremely 11 g ht
welght alumi-
num rotor,
with  bakelite
insulation. Stationary electrodes are of copper with
bakelite insulation. The smallest gap motor may be
used. but 18 not supplied with gap. GET YOURS SET
UP AT ONCE, and INCREASE YOUR RADIATION
AND RANGE! !

IFILAMENT RHEOSTAT

For Back or Front of
Panel Mounting. 6
ohms, 1% amps., 1%”
dia,

$1.75 Postpaid

Immediate Shipment.

Standard VT Socket
Improved Contact Type

$1.00 Postpaid

Copper foil condenser
850 p.p

44 V. VARIABLE “B”
BATTERY $3.60

Include postage on 4 Ibs.
Completgﬂin 'llaudy wooden case and adustable phosphor
bronze ‘‘jiffy’’ connectors. Better than block batteries
—if one 4.4 V, unit weakens prematurely, it can be
removed and replaced—thereby not impairing total volt-
age, which makes this the best battery value to be had
at any price. Set of 10 Renewal Units, 44 Volt, $8.10
postpaid. Just the thing for C.W. work.

Ground Wire 8c Per Foot
$7.00 Per 100 Feot

No. 4 solid copper—rubber covered—triple braid—in-
clude postage on 20 1bs. per 100 ft.
100 amp. 600 volt lighting switches, $4.

Aerial Wire 1c Per Foot

7 strands No. 22 copper—tin plated to prevent oxidation.
Maximum radiation and strength. Include postage on
15 1bs. per 1,000 ft.

CHELSEA
DIAL
and
KNOB

Made of best
grade hake-
lite runs ah-
solutely true
:,nd w‘l‘Jllmf
arp. a
3'/4"t

ameter, 4"
thick. G({:n.
uine dial at

a genulne
price,

Dial...,. $.75
Dial and
Knob. . (.00

Send
Todgy

RADID EQUIPMENT GO,

630 WASHINGTON ST.,

4th Floor BOSton’ Mass-

L
§

APPARATUS
and SUPPLIES

ROSE RADIO SUPPLY

604 Gravier St., NewOrleans, La.
Send 10c for Latest Catalog

IMMEDIATE DELIVERY

on any standard make of Radio Apparatus.
Chicago, and Middle West distributc?rs f(l)lr:

Acme Clapp-Eastham Federal
Amrad Radio Corp. General Radio
Brandes DeForest Grehe

Burgess John Firth Murdock
Chelsea Thordarson

Complege stock—every order shipped same
day it is reccived. New, big catalog ready
soon; send now for free bulletins. Blue
Print of Radio Telephone and C.W. Trans-
mitter for 10c.

Chic.a-go Amateurs—Come and see our new
Radiophone in actual operation. )

CHICAGO RADIO APPARATUS CO., Inc,
508 So. Dearborn St.  (Room 210)  Chicago, HI.
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— _——— =1 ANNOUNCEMENT

EWS
The 100% Wireless

Magazine

Radio News is the greatest radio magazine in print
today. tn point of clrculation, number of articles, il-
lustrations, it leads all other wireless magazines.

Each issue of the Radio News contains over 88 pages

LRADIO
N

scription Price of SCIENCE
& INVENTION to the pre-

duction to take place with
our June, 1921 Number.

We have reduced the Sub- $2 5 war rate of $2.50. This re-
®

SPECIAL PREMIUM

OFFER

and an artistic cover in two colors. The lliustrations
average 150 every month and there are from 40 to 50
up-to-date articles, some by our biggest radio scientis:s,
in every Iissue,

The only independent monthly wireless magazine In ex-
istence. It caters to no commercial Interests—It has no

hoss save its readers. It is ‘‘different’”’—it has the
latest radio news. it is a scientific magazine but it
caters largely to the Radio Amateur,

$2.00 a Year

New York City, Canada and Foreign, 50c¢ exira

Offer G
“Science andfInvention”

for one (1) year with T = o :
Experimental 1 @ig;‘faj
Electri ity Course r;’i‘“%ﬁ
|y _”."M- i
$3025 3 gk\:u("" i
Offer H h "
‘‘Radio News’’ S gz

for one (1) year with
Experimental
Electricity Course

$2.75

HOW TO MAKL
WIRELESS
RECEVING APPARATUS

Snitavc ot

HOW TO MAKE
WIRELESS
SCNDING APPARATUS

20 RADIO LXPERTS

Offer K
““Science and Invention’’
for one (1) year with
Design and Construction of

Audion Amplifying-Trans- Offer L :
formers. . . 5
How to Make Wireless Send- ‘‘Radio News

ing Apparatus, .
How to Make ‘Wireless Re- for one (1) year with
ceiving Apparatus. Same Books as offer (K)

$2.90 $2.40

EXPERIMENTER PUBLISHING COMPANY, Inc. 1
236 Fulton Street, New York City, N. Y. !
Gentlemen: ; )
Enclosed find $...... for which 'send me: .

[ Science ‘and Invention. :
[0 Radio News. ’
] Science and Invention, and Radio News. 1
(] Offer A % 8ger E O Offer H :

er [ .

D Offer B D Offer F D Offer K 1
O] Offer C [0 Offer G [0 Offer L '
MARK SQUARE ABOVE FOR ITEM WANTED. :
NAME .. iennromeanssonianesesssssnsionsoeaitee T T P
AdAress ...v.onhateessaiaeiaii. s, a o :
TOW;wed .k FEs, 1ol N SSREER Statel .. . BEAS s ¢ s !

Offer A Offer B
“Science and Invention” ‘““Radio News”’
for one (1) year with for one (1) year with
The How and Why of The How and Why of
Radio Apparatus Radio Apparatus
$3.25 $2.75

Offer C

“Science and Invention”
for one (1) year with

A Thousand and

One Formulas

$3.25

Offer D

‘“Radio News”’
for one (1) year with

A Thousand and

One Formulas

$2.75

A
hed
<
S
By
3
N
<
¢
s
Q)
3
e
e
<
3
N
S
N
N

A

Offer E
“Science and Invention”
for one (1) year with
Wireless Course in

20 Lessons

$3.25

Offer F

‘Radio News”’
for one (1) year with
Wireless Course in

20 Lessons

$2.75

ctence and
Invention

THE UNDISPUTED AUTHOR-
ITY ON SIMPLIFIED SCIENCE ¥
AND MECHANICS :

SCIENCE AND INVENTION (formerly Elec.
trical Experimenter) falthfully reports every
phase of sclence and Invention In plain. non-
technical language. You'’ll enjoy every issue.

PROFUSELY ILLUSTRATED

Not merely a press clipping bureau, but a
magazine of original Ideas and a recognized
authority.
Timely and exoluslve artloles by leaders (n
everv branch of selense. Regular departmental
features include Ele-trlcal subjests In general,
Wireless, Mechanics, Chemlistry. Inventions,
Patents. Physies, Astronomy. eto., eto. .

$2.50 a Year !

New York Citv, Canada
and Foreign, 50c Extra
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Dictionary of Technical

Terms Used in Radio HRAMCO SPECIALTIE

Saddles—Screw-on clips for wiring. (See
Brass Saddles.)

Saturated Solution—A liquid which con-
tains so much of a certain substance that
it can dissolve no more,

Sb—See Antimony.

Get a Shramco Reo for use with your VT. You have
probably heard from other amateurs of the accuracy
and easy operation of this famous “Nicrome” re-
sistance, panel type rheostat. At the low price,
you can hardly afford to be without one yourself.

Se—See Selenium. No. go, 6 ohm, $2.00
:SS: ec—See Eeczg}t. . ;5 ] On May 15, we will have rg‘ad.y for c;l’elive_ry, a new
ecant—The diameter of a circle passing type Shramco Reo, with a “Nicrome” resistance of
thru one end of an arc and produced until 1.5 ohms, for use with 5 ampere power tubes. No.
5 lcta:;ntegtfs ;};fgl’el;anl%?:rtﬁeter e S gofP, Price $2.00. Order now, or write for advance
¢ = ! information.
of the Arc contained in that angle. Equals
Cosecant of the complement. _
Secondary Cell—Accumulator. One whose | | PANEL SWITCHES Each
plates require “forming” by passing a .
current thru cell before it is capable of | | _ ;gf:g;’:g;“f‘hﬁgﬁf'l%% Iﬁ%‘}}l‘f ag Shop - £ } $"Zg

producing a current. Plates require “re- 530—N. P. Finish, bushing type, 1” Radius.... .60
forming” after each discharge of a cell. | |
See Faure, Plante, and Tudor Plates. In
an ordinary cell, both plates are lead sul-
fate, after charging they become lead per-

A o 4 SPECIAL
Ox1d§ on the negative. Both sides of No. 60—Shramco Oscillation Transform
positive plates are used, therefore one ex- er, with four shielded clips, each .

tra negative plate is placed in the cell No. 61—Shramco Shielded Oscillation Transformer Clip,
Fully charged, the voltage is 2.5, which
falls rapidly to 2.2, thence steadily down
to 2, after which rapidly to 1.180, when COMPOSITION KNOBS—
they require recharging. Specific gravity | § Ea. Doz
of acid when cell is charged should be at No0.602—1" dia. with 8-32

least 1.200, and when discharged should lﬁ'aszlg’us{‘,}“gd. =

be from 1.170 to 1.185. * 8-32 brass l:};angllu

Secondary Circuit—One which relies upon long
its current being supplied by another No. 606—1%4” dia. as used
called the Primary Circuit,

e e S —————————————

on No. 7560 Switch .15 1.65 BINDING POSTS

R st

. 15 Other Styles i
Sector—Any part of a circle enclosed be- yles in Stock L p?gge—l’zl;el sl'll;yvg::
tween two radii and their included arc. BRASS SWITCH POINTS each, 10c; doz., $1.10
| Secular Variation—Irregular variations of i T Doz 80 100 No. G(i)?h—]:/z" Brass
§ 5 . . 0. ” ia. ” e W
Dip and Inclination which take place at D e sﬁrevj/f’.s g Eﬁ) Washer_r:sc;crgcy
any given point on_the earth. No. 627—a” "dia. X V4" ' doz. €5c. A
Segment of Circle—Portion cut off by a chank ftted with hreaded
chord. Lo ) . e i ki 3 125 225
Seizing—The binding which holds a Bight high. with brass serew’. 30 1.00 1.75
in position. A moveable piece of gear is LS :,?O—w'ﬁh ,}il,g. ealen
t said to be “seized” when it is stuck by ’ 2 hank fit.
I rust or heat. todf it

washer.. .36 (.25 2.28

VACUUM TUBES AND SUPPLIES.
No. 180—Electron Relay Detector Tube
No. 181—Moorehead Amplifier Tube
No. 166—V. T. Socket for 4-prong base tubes
No. 101—Grid Leak and Grid Condenser combined. .
No. 102—Grid Condenser, ,0005 Mfd.

J. E. Brown’s Station
(Continued from page 790)

VS EL ST L 0
TG,

The Editors wish here to express their

thanks to Mr. Brown for this photograph W.ehha‘l;e adgeqlelrousk stock 0(7;. all t]h._ese Shramco specialties

h . = o N s, on hand and willi make immediate sln[vme?zts. Postage extra.
Whi)ch was km(llfy_ oft eo(_l tf R“;PIO‘ EW Send 5¢ in stamps for Catalogue “K,” listing complete line
to be used as a front page for this 1ssue. 181 of high grade radio apparatus at moderate prices.

As may be seen, thie station is a pretty
good one, equipt with the most up-to-date

e B Ware Rasiorone on i 31 | [ SHOTTON RADIO  MANUFACTURING CO.

B h laced r t- ub
by o St hinget™ ones. On . the P. 0. Box 3 SCRANTON, PENNSYLVANIA

right of the Radiofone is the paragon re-
ceiver with a two-stage radio frequency
amplifier.

Editors’ Note:

The photograph of Mr. Browwn's dog VACUUM TUBES REPAIRED

was not entered in the “idea for cover
Elect Rel
‘Z:u:i,:troinay S E R Vl C E

SR RELIABLE | Marconi | % 56
e e AL e A EASTERN VACUUM TUBE LABORATORIES

It was sent to Rapio NEws on February _ Accompany Order
covers” was started for the future issues. 178 Washington St. Boston, 9, Mass.

An Inexpensive C. W.

Transmitter
(Continued from page 770)

mh_Q-a"'

elm, Log ! O
fog 40d wae Dupir, woipnns | || For Various Reasons—

‘\ and divide any ocombination in- S
L] volving whole numbers, fractions, P artlcu}ar
§|decimals and mixed numbers, P! o R adio
¥ Gives eovery possible root and Q
L/ power of ‘every quantity. The A A mateur
i C

SIS

switching arrangement, shown in Fig, 2.

From th b it will b that thi coated with te oenu‘l?u and P’z 0 C t

b e above, 1t 'wi € seen a 1S Wi ustomers

. 3 2 5 are grease and wa . While | /\

1s an entirely practical set, which may be 1t 1a the most versatile caloulator ‘ O rder from us.

built for a very reasonable figure from ap- | - Pl R e i
paratus now actually available on the mar- Price with cl.l“nm Instruction Book, $1.80. Leather- PENN RADIO APPARATUS CO., Inc,

ket, and will be found in every way satis- | 8i® 80e extra. Catalox frew: :
factory. : i  Roir mooep baex . Giiggn SHds Rale Co. Niles, Mich. | |L_ox 110 Reading, Ba,

graduations are

0
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aals in these columns.

Classified advertising rate six cents a word for each insertion.

ORTUNITY A

Follow these adveruscuicuts every mounth.

by an accredited advertising agency. No advertisement for less than 10 words accepted.

Objectionable or misleading advertisements not accepted.

June 10.

|
i issues. Name and address must be included at the above rate. Cash should accompany all classified advertisements unless placed

THE CIRCULATION OF RADIO NEWS IS OVER 40,000

; EXPERIMENTER PUBLISHING CO. INC., 233 and 236 Fulton Street, New York, N. Y.

axilvaxkreYl

Reliuble auvertisers from akl over the country offer you their most attractive spe-

Advertisements for the July

P0G GOR OO0 |
-
st
'LE l 5
e
D
Ten per cent discount for 6 issues. 20 per cent discount for 12 'g\’
2
issue must reach us not later than 'g
e

7OV 7aY [ 7aYI7ax hravR7aNhreviiiaii eVl /ey i

Autoriobile Accessories.

For Advertisers.

Dooks.

Autoists—*Saviorgas’’; easily mixed. Saves gas.
Decarbonizer. Recipe, 10c coin. Hawthorne Co.,
Roslyn, Wash.

Advertise in 100 Magazines., Words 9c each;
three times 18c each. Concordia Magazine, 9A
Water, York, Penna.

We Buy and Sell back issues of Radio Amateur
News and Electrical Experimenter. Boston Maga-
zine Exchange, 109 Mountfort St., Boston, Mass.

Auto Motors Supplies—Buick, Michigan, Stod-
dard-Dayton, E. . F., Cadillac, Overland, Con-
tinental and Buda Motors. All types, $50 each
and up. New Dixie magnetos, $20; Splitdorf high
tension magnetos, $10; Kellog pumps $3.50; Auto-
Lite generators, new, $10; air gauges, 05¢c; Remy
ignition coils, new $3; electric and gas head-
lainps, coils, distributor heads, air compressors, etc.
Write for catalog. Motor Sales Dept.,, 16 West
End, Pittsburgh, Pa.

Don’t Wait for Business,—Advertise and get
it. We will help you. Jacobus Service, 41 Bruen,
Irvington, N, J.

For Inventors.

Designng, developing, working models; 22 years
experience. 1i. Porsberg. Box 47 Northtield, O.

AU D

Office Devices

ST D T O D

Motorcycles—Bicycles.

Don’t Buy a bicycle motor attachment until you
get our catalog and prices. Shaw Mfg. Co., Dept.
1605, Galesburg, Kans.

Used Parts for all motorcycles. Schuck Cycle
Co., 1922 Westlake, Seattle. Wash.

Motor Engines and Dynamos.

Special Garage Motors—NManufactured by the
General Electric Co.: 1 H.P., $78.50; 2 H.P., $110;
3 H.P., $128.50; 5 H.P., $166.50. All sizes botn
single and polyphase motors for immediate deliv-
ery. Special charging generators, all voltages.
Write for catalog. Motor Sales, Dept. 16, West
End, Pittsburgh, Pa.

Machinery and Tools

Seven Inch Bench Lathe with carriage, $35;
also small aluminum gasoline engines, two Ibs.
Mechanical Lathe Co., 2411 S. Springfield Ave.,
Chicago.

i i

Agents Wanted.

Big Money and fast sales. Every owner buys
gold initials for his aute. You charge $1.50;
make $1.35. Ten orders daily easy. Write for
particulars and free samples. American Mono-
gram Co., Dept. 133, East Orange, N. J.

Beginners—Complete mail order system, R. Box
1006, Atlantic City.

Help Wanted.

Detectives Earn Big Money. Excellent oppor-
tunity. Travel. Great demand everywhere. Fas-
cinating work. Experience unnecessary. Particu-
lars free, Write, American Detective System,
1968 Broadway, New York.

Be a Mirror Expert. $3-$10 a day; spare time
home at first; no capjtal; we train, start you
making and silvering mirrors, French method.
Free prospectus. W. R. Derr, Pres., 579 Decatur
St., Brooklyn, N. Y.

Wanted—Radio instrudtor to take charge of
school, A-1 man preferably . with teaching experi-
ence and college education. Box 100, Rapio NEws.

Earn $25 Weekly, spare time, writing for news-
papers, magazines. [Experience unnecessary; de-
tails free. Press Syndicate, 6665, St. Louis, Mo.

Health.

Tobacco or Snuff Habit Cured or no pay: $1
if cured. Remedy sent on trial. Superba Co.,
SB, Baltimore, Md.

Pyorrhea (Rigg’s disease—bleeding or swollcx}
gums)—hundreds have been helped by “Pyorrdent’
the successful home pyorrhea treatment. Puri-
fying, healing, preventative. Full month’s treat-
ment, consisting of a very bengﬁcn_al massage
paste and an antiseptic tooth-cleansing paste to be
used in place of your ordinary dentrifice, to-
gether with full directions for treatment. $1
postpaid. Or write for free booklet “R.” lr?orr-
dent Mfg. Co., 439 Seventh St., Brooklyn. N. Y.

Stamps and Coins.

1000 Different Stamps, $3.00; 500, $1.25; 200,
25c; 100, 12¢c. Approvals. Michaels, 5602 Prairie,
Chicago.

Used Checkwriters, all makes, wholesale, re-
tail; furnish one to fifty. Write me. Allen, 519
FFarnham Bldg., Omaha, Nebr.

The Amateur Electrician—Pocket size, 20c,
coin. Joe Tillberg, Proctor, Vermont.

Books, Novelties, classy photos, magical goods;
catalogue 10c. J. M. Northen & Co., Walnut
Ridge, Ark.

Wireless Course in 20 Lessons. By S. Gerns-
back, A. Lescarboura and H. W. Secor, E. E.
Tells you everything you want to know about
*"Wireless'—theory, practice and history. A
clear, concise course on every phase of this sub-
ject. 160 pages—350 illustrations, 80 tables.
Flexible cloth cover, 75¢ postpaid. Stiff cloth
cover, $1.25 postpaid. Experimenter Publishing
Co., Book Dept.,, 236-A Fulton St,, New York.

This Is What They All Say
goo Riverside Drive,
New York, February 8, 1g2I.
Dear Sir:
Kindly enter my ad in Rapio
News for March. 1 always get
good results {from your ads.

]

(Signed) HaroLp Isaascsox.

70 Arlington Street,
Hyde Park, Mass.
IFebruary oth, 1921.
Gentlemen :

Enclosed find eighty-four cents
($.84) in stamps for an adver-
tisement I would like to have put
in the March Rapio News.

May I add that I have gotten
better results from Rapio News
than I could ever have thought of
getting from my other advertise-
ments.

(Signed) CuarLEs M. BUTLER.

Business Opportunities.

If You Want to B8ell or exchange your far,
unimproved land, city property or patent, write
me. John J. Black, 194th St., Chippewa Falls,

is.

Substantial Manufacturing Corporation wants
capable men to establish branch and manage sales.-
men; $800 to $2,000 necessary. Will allow ex-
penses to Baltimore as explained. Address Mr.
Clemmer, 603 N. Eutaw St.. Baltimore. Md.

Make Big Money—Start a businers of your own.
We give full instruction to succeed. Guaranteed
{ormulas how to manufacture: Silverplating pow-
der, liquid court plaster, straw hat bleach, re-
silvering mirrors, dressing and polish for tan
shoes, luminous paint, toothpaste for collapsible
tubes, soap bubble liquid. All for 50 cents. The
éydncy Specialty Co.. 43 Murray St., New York

ity.

Make More Money—Start manufacturing kewpie
dolls and novelties; 45 cents worth plaster Paris
makes dozen dolls worth $12. List of bhuyers,
special formula, instructions complete, $1. Seyvis,
Sta. C. Box 48, Buffalo, N, Y.

Let Us Be Your Factory. Worite today. Logan
Machine Co., 222 S. Clinton St., Chicago, Ill.

Just Off the Press. Design and Construction
of Audion Amplifying Transformers (Radio and
Audio-Frequency Types). By Edward T. Jones,
late Associate Editor Radio Amateur News. 'Lhe
transformers shown in this book have never heen
described 1 print before and have usually been
considered a manufacturer’s secret. The designs
are very rugged and simple. A book that every
redio bug” should have.  Written so you will
unqerstand every word. Price 25¢ postpaid. Ex-
perimenter  Publishing Co., Book Dept., 236-A
Fulton St.,, New York City.

How to Make Wireless Receiving Apparatus,
100 pages—90 illustrations. Only strictly modern
radio apparatus are described in this book and
the illustrations and descriptions are so clear
and simple that no trouble will be experienced in
making the instruments. Paper covered, 35¢
postpaid.  Experimenter Publishing Co., Book
Dept., 236-A Fulton St., New York City.

Experimental Electricity Course in 20 Lessons.
By S. Gernsback and H. W. Secor, E. E. A.
course of the theory and practice of Electricity
for the Experimenter. Every phase of experi-
mental _electricity is treated comprehensively in
plain English. New experiments are described
and explained and nearly every application of
Electricity in modern life is given. 160 pages—
400 illustrations. Flexible cloth cover, 76c. post-
paid.  Stiff cloth cover, $1.26 postpaid. Experi-
menter Publishing Co., Book Dept.,, 236-A Fulton
Street, New York.

Patent Attorneys.

Patents—Send for free book. Contains valuable
information for inventors. Send sketch of your
invention for free opinion of its patentable nature.
Prompt service. Twenty years’ experience. Tal-
]b)ertc& Talbert, 4927 Talbert Bldg., Washington,

Millions Spent Annually for ideas. Hundreds
now wanted! Patent yours and profit! Write
today for free books—tell how to protect yourself,
how to invent, ideas wanted, how we help you
sell, etc. 301 Patent Dept., American Industries,
Inc., Washington, D. C.

Patents BSecured—Prompt service. Avoid dan-
gerous delays. Send for our ‘“Record of Inven-
tion”’ form and free book telling How to Obtain
a Patent. Send sketch or model for examination.
Preliminary advice without charge. Highest ref.
erences. rite today. J. L. Jackson & Co., 1383
Ouray Bldg., Washington, D. C.

E. T. Brandenburg (former patent expert, Ord-
nance Division. War Department), Attorney-at-law
and Solicitor of Patents, 927 Loan and Trust Bldg.,
Washington, D. C. Send sketch and description,
or model of your invention for careful investiga-
tion at Patent Office and unbiased report as to
patentability. .

Phonographs.

Build a genuine Choraleon phonograph and save
over half. Fine profits building and selling. We
furnish motors, tone arms and necessary parts.
Send for our catalog and free blueprint offer.
ghé)_raleon Phonograph Co., 621 15th St., Elkhart,
ndiana.

Correspondence €Courses.

California Gold Quarter size and Colombia
nickel coin 30c; Italy 10 Centimes and catalog
10c. Homer Shultz, King City, Mo.

Complete Machines or parts manufactured.
Tools and special machinery designed and built.
Patents perfected. E. Bicber, Reading Pa.

Dollars Baved, Al kinds of used correspm;d-
ence courses sold. (Courses bought). Lee Moun-
tain, Pisgah, Alabama. P 1
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Guns, Sporting Goods, E'tc.

Chemistry

845

(Wireless continued)

Brownie Semi-Automatic—Safest pistol made;

shoots all sizes .22 cal. cartridges, $10.50. Bay-
ard Midget Automatic .25 cal.,, $15.50; .32 cal,
$17.60 pestpaid. Lowest prices in America on
Colt, Smith & Wesson, Savage, others. Booklet
mailed free. Standard, 843.5 Broad St., New-
ark, N. J.

Johnny Get Your Gun—Lowest existing prices
on all kinds of guns, new and second hand. Re-
loading tools, gun implements, powder, solvents,
sights, stocks, recoil pads, etc., at prices that will
save you money. Red stamp brings complete price
list. Good Scout brand sporting goods are proven
second to none. Six cents in stamps brings com-

lete athletic goods catalog. Dealers write. Bul-
ock’s Sporting Goods, Dept. 6, York, Nebr.

Miscellaneous.

S8tills for Water, oils, liquids, all drinking pur-
poses, gallon hourly, $15 up prepaid; circular free.
European Supply Co., Box 1682, Irept. S, Pitts-
burgh, Pa,

News Correspondents

Earn $26 Weekly, spare time, writing for news-
papers, magazines. Lxperience unnecessary; de-
tails free. Press Syndicate, 566 St. Louis, Mo.

Nowvelties.

Genuine Indian Baskets.—Wholesale catalogue.
Marion Gilhams, Highland Springs, California.

Personal.

Attention!—Do you want that powerful, con-
scious, magnetic personality that draws people to
you and gives you success and supremacy?
have a principle which when consciously used will
give you wonderful power. Send $2 for copy
of “The Mighty Powers of Self.” Money re-
funded if not satisfied. C. Swanson, R. R. 1,
Lenoir, N. C.

Chemical Magic experiments, 10c coin. Box
335 Swedesbhoro, N. J.

Chemistry—Learn qualitative analysis by the
modern simplified chart method. U. S. $1. For-
eign countiries $2. Technical Charts, Dept. C-3,
1038 W. Chicago, Ave., Chicago, Il

Chemical Science—Samnle 10c. coin.
Molitor, Swedesboro,

Walter

Electrical Supplies and Appliances.

Electricians—\Viremen, linemen, send your
name and address for descriptive hterature of our
modern blue print chart method of electrical wir-
ing. Over 350 practical diagrams. Electrical Wir-
ing Diagram Co., Box C-173, Altoona, Pa.

Storage Batteries for automobiles. We furnish
all parts and moulds for making them. Sample
plate, 40c. Foreign countries, 50c. Windsor

Specialty Co.. 5419 Windsor Ave., Chicago, Il

Magnet Wire—To introduce ourselves we are
making a special price for a short while. Quota-
tions for 14 b, spools. Postage extra. No. 24
S.C., 50c: No. 26 S.C., 54c; No. 28 S.C., 63c;

No. 32 S.S., $1.03; No. 36 S.S., $1.65. Prices
on other sizes on application Tin foil 25c per
Ib. Postage extra. Grid condensers 28c. Harry

T. Gleich Co., 490 Sixth Ave., New York City,
Dept. W1,

‘Bargeains in storage batteries, list 2c.
403 Beacon St., Lowell, Mass.

D. Nelson,

Wireless.

Va&riocouplers, bakelite tubes, $5.25; variometers,
inside windings, $4.25: transmitter microphones,
$3; oak cabinets with and without bakelite panels.
Meade Bakelite Radio Apparatus, 975 Putnam
Ave., Brooklyn, N. Y.

Swap—New 15-jewel, 20 year case wrist watch
for radio apparatus. Make offer. Joe Fleming, 106
Powell St.,, Atlanta, Ga.

New Duck Navy coupler, $14.
Hawthorne, N. J.

Edward Hopper,

Printing.

Labels, 60c per 1,000 up.
tion E, Philadelphia.

Irvin J. Wolf, Sta-

Slab Inductances—Set of eight, tuning with .001
MF condenser from 300 to 30,000 meters. For-
ward money orders, $4.00, made payable at Atlantic
Road Brixton to Perry 9 Jelf Road Brixton, Lon-
don, England, and secure a set post free by return.

Everything Printed.—Long run specialists.
Samples. Quality Printery, Marietta, Ohio.

250 Bond Letter Heads, bill heads, envelopes
and cards, complete $5.00. 250 letter heads and
envelopes, $2.75. Balkow Printing Co., Meridan,
Conn.

Printing of All Kind done at reasonable prices.
Agents wanted. Write W. J. Dembiczak, 062
Cedar St., Bridgeport, Conn.

100 Envelopes and 100 Noteheads printed $1.
Postpaid. Samples free. P. Donaldson, Kemps,
Texas.

Farms and Orchards.

Acre Pecans and oranges with beach club lot,
$100. Easy terms; big returns. Dept. S, Subur-
ban Acres Co., Ocean Springs, Miss.

Postcards and Pictures

Photograph Art Books, 2bc., Special art, $1;
Miniature card, 10c. European Supply, Box 12,
Dept. S, Uptown Station, Pittsburgh, Pa.

Stammering.

Stammerers—My simple and natural method
will correct your impediments. Instruction indi.
vidual. Samuel I. Robbins, 246 Huntington Ave.,
Boston.

8t-Stu-t-t-tering and Stammering cured at
home. Instructive booklet free. Walter McDon-
nell, 121 Potomac Bank Bldg., Washington, D. C.

Song Writers.

‘SBong Writers!—Learn of the public’s demand
for songs suitable for dancing and the oppor
tunities greatly changed conditions offer new writ-
ers, obtainable only in our ‘‘Song Writers’ Man-
ual and Guide,” sent free. Submit your ideas for
songs at once for free criticism and advice. We
revise poems, compose music, secure copyright and

facilitate free publication or outright sale of
songs. Knickerbocker Studios, 319 Gaiety Bldg.,
New York.

Alkaline Storage B batteries last indefinitely.
Pictures and further information upon request.
32 volts, $8; 50 volts, $10; 70 volts, $12. Kimley
Mfg. Co., 290 Winslow Ave., Buffalo, N. Y.

For Sale—One 10 K.W. wireless transformer,
$70; and one-step regenerative cabinet, $30. Hai-
cld W. Nogle, Hop River Conn.

Special for May—Western Electric 1 mfd. phone
cendensers postpaid $2.50; also handle all stand-
ard instruments catalog prices. Send stamp for
monthly bargain sheet. Excellent service. Satis-
faction guarantced. Arthur Post 329 Harrison St.,
Passaic N, J.

Blue Prints—We put your favorite hook-up on
tracing cloth, 9 x 12 inches for 59 cents, three for
$1.25. You can then make all prints you woant.
Have you obtained our VT diagrams for rectiving
and phone sets? They are making a hit. 50 cents
for either set of 12 separate sheets. Full range
of circuits at your finger tips. We prepare draw-
ings, carrying out your ideas for any kind of
apparatus. Finest drafting at dirt cheap rates.
Cabinet sets planned. Send stunp. Fine wall
print of Continental Code, 6 by 28 inches, 23
cents. Readable 30 feet. No stamnps with orders.
The Plan Bureau, 1929 McCausland Ave., St
Louis, Mo.

Audion Detector and Amplifier, V.T., 50 cents.
Honeycomb coil mountings, 25 cents. Back mount-
ed rheostats, 40 cents. Composition for molding
your own knobs, panels. etc. 35c¢c pound. Send
stamp for particulars. Palmers Electrical Equip-
ment Co., Palmers, Minn.

A Central Distributing Point for all standard
makes of wireless supplies. We zarry a full stock
of everything that is desirable in the way of wire-
less equipment, Quantity buying enables us to
make low prices. An absolute guarantez on every
article sold. Write us your wants; every letter
answered promptly. Bullock’s Sporting Goods,
Dept. 6, York., Nebr.

Must Be Sold at Once—Limited supply switch
levers, 1{, inch radius; nickle plated large Mar-
coni knob, regular price 85¢; closing out at b52c
ecch. Only 600 in stock. Radio Testing Station,
Binghamton, N. Y.

Scenery for Hire.

~ Oollapsible Bcenery for all plays.
Grain, Philadelphia, Pa.

Amelia

Telegraphy.

Telegraphy (both Morse and Wireless) and
Railway Acctounting taught quickly, Big salaries.
Great opportunities. Oldest and largest school;
established 46 years. All expenses low-—can earn
arge part. Catalog free. odge’s Institute, M.
t. Valparaiso, Ind.

Radio Phonists’ Attention—High voltage gener.
ators. We supply motor generator units in vari-
ous capacities especially designed for radio phone
work. Low powered rotary converters, dynamo-
tors. fractional H.P. motors, storage batteries.
Various types of meters, condensers, spark gap
rotors. The new synchronous spark gap. Get ac-
quainted with our service. Ray-di.co. 2663A, N.
Clark St., Chicago, Il

Switoh Points—7/82 x 7/82 x % inca high, com-
lete with screws Regular price 36¢ per dozen.
losing out at 28cher dozen Radio Testing Sta-
tion Binghamton, Y.

Amplifiers—Single steps can be hooked up to

3 steps. Bakelite panel, hardwood bhase Buss
wiring.  Buy direct from manufacturer. Save
$2.50. Price $14.00. Also detector units to match,

$6.00. Guaranteed. Send money order. Postpaid.
C. Smith, 235A Windsor Pl, Brooklyn, N. Y

Bulk Galena closing out at 1l6c per oz. KTS
tested galena, large piece, 25c per hox. Radio
Testing Station, Binghamton, N. Y.

Ammeters, new, read 5§ amperes charge and dis-
charge, $1. Postpaid. The Recto Mfg. Co., Inc.,
23 W. Third St., Cincinnati, Ohio.

Regenerative Set for amateurs who cannot af-
ford the variometer type. Use these staggerwound
pancake coils with the tickler circuit and obtain
greater selectivity and signal strengii.  Mouut
on your old panel. Set of three coils 200 meters,
$6; 600 meters, $7; 1 K.W. O. T., $9; loops, $1.
West Philadelphia Radio Co., 4054 Chestnut St.,
Philadelphia, Pa.

Marconi Knobs—1}4 inch diameter, closing cut
ia\:t ly2c each. Radio Testing Station, Binghamton,

Engraving of Bakelite—5c per letter. We han-
dle all makes of wireless apparatus. Radio Sup-
ply Co., 43 Carlisle St., Springfield, Mass.

See Our Display Ad on page 810. Radio Test-
ing Station, Binghamton, N. Y.

Build Your Own fixed condensers and save
money.  Will send you tin foil and mica enough
to build grid, plate and bridging condenseis, to-
gether with complete set of instructions for nak-
ing them, for 50c. Harry T. Gleich Co., 490
Sixth Ave., New York City, Dept. W1.

Demand the Genuine RTS grid condensers. Do
not be deceived by imitators. I%TS grid condensers,
.0005 MF each, 385c; RTS phone condensers, .0013
MF, 40c; RTS grid condenser and grid leak, .0005
IItIIF.Y 50c, Radio Testing Station, Binghamton,

Make Your Receiving Condensers—Quarter
pound 4 inch foil with paper attached makes 40
.001 mf. condensers. 25c excluding postage. Les-
ter Gruver, 2907 Scottwood Ave., Toledo, Ohio.

Electrolytic Rectifiers will operate your audion
rlate circuits on A.C. perfectly when used with
ordinary filter circuit. Half pint size, extra charge
of chemicals, renewal electrodes, per set of four,
$2. No objectionable noise even in amplifier sets.
Satisfaction guaranteed. Free circular. Geo.
Gilbert, 746 Chenango St., Binghamton, N. Y.

Get Your Catalogue Now—If you haven’t al-
ready the new RTS catalogue, send 10c at once.
This amount deducted on your first order. We
save you money. “You’ll be surprised.” Radio
Testing Station, Binghamton, N. Y.

Have You Heard the clear, powerful, musical
note of the harmonic disc? Gives three notes at
once which blend into a chord. Tests have proven
that the note produced, is far superior in carrying
power to the note produced by the ordinary disc.
Very simple to construct. Be first in your town
to own one. Blue print and complete instructions
sent promptly upon receipt of $2. Earl Lester,
Rox A-111, Houston, Texas.

Something New—=220 V., D.C. direct from any
110 V. A.C. circuit at a practically constant po-
tential suitable for C.W. or radiophone trans-
mission. This little instrument is only 315 x 614
x 5 inches high and will take up to 150 V. A.C.
and deliver up to 300 V. D.C. Amply supplies
three tubes. Noiseless in operation. Requires no
attention. Lasts forever. In handsomely finished
oak box with bakelite cover. Price $20 postpaid.
I(\:/f J. Fitch, 181 W. Housatonic St., Pittsfield,

ass.

Oder Now—By Mail.—New apparatus at prices
below list: Grebe, DeForest and others. New
V.T. 2’s, $12; used ‘z)t‘?paratus at reasonable rates.
State your wants. . W. Ireeland, 34 Baldwin
Ave., Newark, N. J. . B

Overstock of No. 35 enamelled magnet wire
suitable for radio transformers, spark coils, etc.,
at cost. One pound, $1.15 postpaid. No. 16 enam-
elled, 90c pound, postpaid. Specialties Mfg. Co.,
1486 12th Avenue, San [Francisco.

Write for Our Big Free Price List—First class
apparatus. Quality and service. Satisfaction guar-
anteed Wireless Amateur’s Supply Lab., 1315 E.
High St., Davenport, lowa.

Variometers—You can now have as many
variometers as you need to try out the compli-
cated modern receiving circuits. There is noth-
ing hard to make in a variometer except the ball
shaped windings and supports. We furnish sets
of wonderful self-supporting ball shaped coils
which are marvels of efficiency and you build the
rest easy according to instructions’ we furnish.
Coils 50 and 75c¢ each. Blueprint instructions 10c
(free with set of four coils). Colored circular 2c.
See our display ad next month. Precision Radio
Equipment Co., 118-120 Christie St.,, Ridgefield
Park, N. J.

Wireless Course in 20 Lessons. By 5. Gerns-
back, A. Lescarboura and H. W. Secor. E. E.
Tells you everything you want to know about
“Wireless”—theory, practice and historv. A
clear, concise course on every phase of this sub-
ject; 160 pages—350 illustrations, 30 tables. Flexi.
ble cloth cover, 75c. postpaid. Stiff cloth cover,
$1.25 postpaid. Experimenter Publishing Co.,
Book Dept., 236-A Fulton St.,, New York.

(Continyed on page 846)
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(Continued from page 845)

(Wireless continued)

How to Make Wireless denaing Apparatus.
100 pages—s8  illustrations. Written and pub-
lished entirely tor the wireless e¢nthusiast who
wants to make his own radio apparatus. Comn-
tains more information on ‘‘how to make 1t”
than any other book we know of. Paper bound,
35c. postpaid. LExperimenter Publishing Co., Book
Dept., 236-A Fulton St., New York City.

How to Make Wireless Receiving Apparatus.
100 pages—90 illustrations. Only strictly modern
radio apparatus are described in this book and
the illustrations and descriptions are so clear
and simple that no trouble will be experienced in
making the instruments. Paper covered, 3bc.
postpaid. Experimenter Publishing Co., Book
Dept., 236-A Kulton 5t, New York City.

Experimental Electricity Course in 20 Lessons.
By S. Gernsback and H. W. Secor, E. E. A
course of the theory and practice of Llectricity

for the LExperimenter. Every phase of ex-
perimental clectricity is treated com.prehcnsm:-
ly 1 plain  English. New experiments are

described and explained and nearly every ap-
plication of LElectricity in modern life is given.
160 pages—400 illustration. Flexible cloth cover,
75¢ postpaid.  Stiff cloth cover, $1.25 postpaid.
Experimenter Publishing Co., Book Dept,, 236-A
JFulton St., New York.

(Exchange continued)

Radio News for May, 1921

(Exchange continued)

Fore BSale—Wircless material; send for list.
Want twin-cylinder motorcycle engine. J. Zied,
530 Callowhill St., Philadelphia, Pa.

For Sale—Back numbers of the Electrical Ex-
perimenter from April, 1918, to March, 1921.
l\\;}’r_itc for prices. Harold Tornquist, Caribou,

aine.

Sale or kxchange electro-plating apparatus an-
cdes, wheels and solution worth at least $256; or
swap Baldwin phones, transformer or what have
you? Fred Gampert, Kirkland, Illinois.

Exchange—Mignon U.W. 1 undamped wave
tuner and B.D. 1 detector, $45; want regenerative
recciver Joe W. Key, Charleston, Wash.

Through Death of Bon wish to sell all his wire-
less outfit. Write for particulars. Mrs. S. Victor,
654 Burke Ave., Bronx, New York City.

Generators—Two 80 watt H. R S.; type “S”’;
radioson detector, perfect condition; two motor-
cvcle engines, just overhauled; Brandes navy
phones; two variable condensers, ground switch.
Many other things; all good condition. Sacrifice.
gar(‘){]d Walker, 41 St. John Ave., Binghamton,

Bargains—Prize winning set in January, 1920,
R, A. N. Short wave regenerative set. oth Al
condition. Must sell. What am I offered? Urban
Worner, 1052 City Park Ave, New Orleans

Bargain—Have two Colby long-wave tuners,
worth $17.50, sell $12.50; ome DeForest control
panel, worth $13.75, sell for $9; Amrad quench gap
14 K.W., worth $24.50. sell for $18; 1 Edison
primary battery, 300 amps. $5 I. Krieger, 2120
Mapes Ave., Bronx. New York.

Bargain—Honeycomb coil panel with gear, 2
ceils and 81 plate variable air condenser with Ver-
uier attachment; all DeForest make. Cost. new,
$82; will sell for $15. N. Mitchell, 235 South
25th St., Paris, Texas.

Wanted—Best radiophone $30 will buy. Spot
cash. NZachar_v Miller, 87 Gordon St., Perth Am-
boy, a

For Sale—5 dial omnigraph, $15; DeForest 3-
coil mounting, with gears, $7 E. Saul, 187 St
Marks Ave., Brooklyn, N. Y.

Quitting Wireless—20,000 meter coupler, $20;
3,000 meter coupler, $6; detector, one-step variable,
etc., $15; 43-plate variable, dial, hard rubber panel,
$5, or first $40 money order. Roy Schilling, 3956
Zerni, Denver, Colo.

Just Off the Press—Design and Construction
of Audion Amplifying Transformers (Radio and:
Audio-Frequency Types). By Edward T. Jones
late Associate Lditor Radio Amateur News. The
transformers shown in this book have never been
described in print before and have usually been
considered a manufacturer’s secret. The designs
are very rugged and simple. A book that every
radio ‘“bug” should have. Written so you will
understand every word. Price 25c¢ postpaid. Ex-
perimenter Publishing Co., Book Dept,, 236-A
Fulton St., New York City.

The How and Why of Radio Apparatus, by H.
W. Secor, E. E. This newest book on radio mat-
ters fulfills a distinct gap in wireless literature
in that, while the treatment is made as under-
standable and as free from mathematics as
possible, it at the same time incorporates a wealth
of technique and instruction for the Radin Ama-
teur—the Radio Operator—the Installation and
Designing Expert—as well as teachers and stu-
dents of the subject in general. A very broad field
has been covered by the author, at the same time
giving a great deal of information not found in
other text books. If you are engaged in any
branch of the Radio or allied arts at all you will
surely need this latest contribution to radio litera-
ture, which is destined to be found on every
radio man’s book shelf before long. A glance at
the following list of chapters gives but a very
scant idea of the extensive and useful radio
knowledge provided in its text:  The Induction
Coil; The Alternatin Current’ Transformer;
Radio Transmitting Eondensers: The Spark-
Gaps: Radio-Transmitting Inductances; Radio
Receiving Tuners; Radio Receiving Condensers;
Detectors; Telephone Receivers: Radio Amplifiers;
Construction of a Direct Reading Wavemeter and
Decremeter; Antenna Construction; The Calcu-
lation and Measurement of Inductances; Appen-
dix containing very useful tables, covering all
subjects treated in this very unusual book. This
newest of Radio Works, cloth bound in Vellum de
Luxe, Gold Stamped and Hand Sewed, has 160
pages. Size of book 6x9 inches. The How and
Why of Radio Apparatus, Postpaid $1.756. Ex-
perimenter Publishing Co., Book Dept., 2386a Ful-
ton St.. New York City.

Wanted to Buy

A Bargain—DeForest six-panel ultra-audion unit
set and one-step amplifier, with phones, eight coils,
tubes and B battery. In neat cabinet. rite for
particulars. John W. Slayden Waverly, Tenn.

For Sale—Transmitting set complete, owner must
sacrifice; transmitter includes open core trans-
former, condenser, oscillation transformer, imbed-
ance coil, rotary gap (marble base), rheostat, key,
large changeover switch, thermol couple meter,
lightning switch. A rezl set for someone wanting
something worth while. $100 for quick cash sale.
Also Clapp-Eastham BQ wavemeter Weston thermo
galvanometer for same, $35; short wave variometer
regenerative set, $30. Box 50, care of Rapio
NEws.

For Sale—1 set Victor-Marconi wireless code
records, $2.75; 1 Standard key, $2.50; 1 34 inch
spark coil with gap, $2; 1 No. 2 Junior omnigraph
with 5 sets wireless dials, $19. All good condition.
Wesley Robinson, Jr., St. Marys. Ga.

For Sale—Sending and receiving set, $18. C.
Roebling, 2748 Fulton St., Brooklyn, N. Y.

Variocouplers, bakelite tubes, $5.26; wvario-
meters inside windings, $4.256; transmitter micro-
shones, $3; oak cabinets with and without bake-
ite panels, Meade Bakelite Radio Apparatus,
¢76 Putnam Ave., Brooklyn, N. Y.

First $2b takes my receiver., Navy panel coupler,
audion panel, ‘“B” battery. Write for descrip-
tion. Want one K.W. set and one-inch coil.
E. Siemssen, Alden, Minn.

Let’s Bwap! Buy! Sell!—Whatd’ye got?
Whatd’ye want? Forward price, description and
quarter for listing, including year’s subscription,
’?‘wap Bulletin, New York-Detroit-Wichita Falls,

exas.

For Sale Cheap—Murdock coupler, Murdock
ccndenser, audiotron, panel outfit, DeForest de-
tector, jacks and plug, omnigraph, Hawkins guides,
Robbins Meyer motor, Danditoy transformer, Flem-
ilr‘lg tube, switches. Palmore Lehnhoff, Clarksville,

exas.

For Sale—Five Edison storage batteries— 5 cells
each 7% volts, 24 amp. hrs. rating, steel contain-
crs, price $5, worth $15; also one 4 K.W. dyna-
mo, no windings, fine for C.W, work, will exchange
for pair phones and bulb. All letters answered.
C. Morgan, Box 135, Tamaqua, Pa.

Complete Sending Set $5; 3,000 meter navy
type coupler, $12; 800 meter coupler in cabinet
type, $8. Ralph W. Miller, 136 Hudson St.,
Reading, Pa.

For Sale—DeForest 6 panel unit set complete
v:ith 5 coils (less bulb). Has tuning condenser
equipped with vernier. Set used three months.
Guaranteed to be as good as new. Selling out.
First money order for $40 takes it. Emerson
Rossberg, 52 Vine St., New Britain, Conn.

Must Sell—Complete regenerative receiving set.
Genuine mahogany cabinet 14 x 10 inches with
bakelite front. Photograph sent on request. Bar-
gain at $54 prepaid with audion bulb. Glenn
Shockley, Silverton, Oregon.

For Sale—500 volt D.C. generator, rheostat, all
izr $30. O. Mogler, 2840 Benton St., St. Louis,
o.

Bargain—Triple honeycomb reegnerative re-
ceiver with both audion and crystal detector .and
cne-stage amplifier, all mounted in portable cabi-
net of my own desi Works excellent on radio-
Fhone reception. et includes eleven coils and
‘B’* batteries, but no tubhes. Costs $112, sacri-
fice for $65. Frederick J. Petrequin, Ste. Gene-
vieve, Mo.

For Sale—Five disk omnigraph, absglutely new,
with sounder, $15. I. Schinck, New Mailford, N. J.

Audiotron Cabinet—With bulb, $9.50; with ‘“B”
hatteries, $11,60; panel only, $6; Murdock variable,
$4.25. Allen Grower, Luverne, Minn.

Wanted—Acme 200 watt C.W. power trans-
fcrmer, mounted. Sell one % K.\W. open core
transformer, $5; one pancake oscillation trans-
former, $8. Address Alfred Gienow, River Edge,
New Jersey.

Arc Generator—1, K.W., water-cooled. First
check for $15 gets it postpaid. A. Greenberg, R2,
Hackensack. N. 7J.

Complete Receivng Set—3500 meter, $30. Send
]f\gr J'description Pvt. Al Huson Camp Morgan,

Send to Cleveland by mail or express any old
or broken watches, false teeth, old or broken
jewelry, brooches, bracelets, old gold, silver, plati-
num, diamonds, magneto points, platinum wire,
contact points or crucibles, mercury, and any-
thing valuable. We pay the highest prices in cash
by return mail. Goods returned in ten days if
you're not satisfied. The Ohio Smelting & Re-
fining Co. 207 Lennox Blde. Cleveland Ohio.

Exchange.

For Sale—A one-step radio frequency receiver,
$30; one audion control cabinet $15; one induc-
tance cabinet, $15; one A.P. amplifier tube, used
five hours, $5.50; one Federal audio frequency
transformer. Al condition, $5; one choke coil, $1;
one Arlington receiving transformer in Al con-
dition $5; and the following mounted honeycomb
coils: L75, 1200, L400, L750, all for $6. Write
for full dcscriEtion of anv or all of these items.
Walter Kohr, Lancaster, Pa.

For Sale—Set of honeycomb coils, 12 coils, range
from 500 to 25,000 meters; also triple geared ped-
estal mounting, almost new, price $30 c. o. d.
One new audiotron double filament, with four-
prong adapter, $4.560; Federal transformer, new,
$8.60; two Federal anti-capacity switches, 12
spring, new, $2.256 each. Murdock 43 plate con-
denser. almost new, $4: multiaudifone, like new,
$10. V. TJ. Coughenour, Plattsburg, Ohio.

For Sale—One Turney spider web inductance.
Sell $5.50, new. I. Krieger, 2120 Mapes Ave,
New York City, N. Y.

Swap—Type F Baldwins for banjo or Banjo-
mandolin. ~ Also typewriter and_others. Albert
Toth, 1628 First Avenue, New York City.

Electrical Engineerng course complete; 36 text
Looks in perfect condition; worth $40; first reason.
ahle offer takes them. P. O. Box 1104, New Or-
leans,

For BSale—!4 K.W. sending set, Thoradson
transformer, rotary, 4 sections of condenser with
rack, lighting switch, oscillation transformer, key,
kick-back preventer, changeover switch, $50; de-
tector and two-step amplifier, hatteries, bulbs, fones,
$55; Murdock loose coupler, $14; Crystal receiving
set with two variables $32; Holtzer-Cabot fones
$13; Grebe detector cabinet, $16; Arnold detec-
tor cabinet $15; Adams-Morgan coupler, regular
$40, sale price $30; detector and one-stage ampli-
fier, bulbs, $25; key, $2; Western Electric fones,
$7.  All apnaratus in Al condition. John Kennell,
Tox 102, Passaic, 8

sale—Complete % K.W. transmitting set com-
prising Clapp-Eastham 14 K.W. transformer, 2
sections condenser, rotary gap and key, $22; also
complete loose coupler receiver in panel. condenser
and coil in panel, $15. George Korper, 639 East
18th St., Brooklyn, N. Y.

For Sale—An Acme 1 K.W. transmitting trans-
former in same good condition as when shipped
from factory. Never used; will sell for $32; also
Super-Benwood twelve-stud rotary quenched gap,
never used, will sell for $24. P. O. money orders
only accepted. Address all letters to the under-
i)wgned. . O. Amos, 3011 Spruce Ave:, Altoona,

a.

‘Will Exchange 273 shares Uncle Sam oil stock,
series A, par value of same is $273, for audion or
audion amplifying cabinet receiving set with bulbs
and phones. Write, John F. Barry, Sabattis, N. Y.

% K.W. Z. R. L. Transformer, $12; rotary gap,
$8; condenser, $1; 4 K.W. transformer, $9; key,
$2.60: condenser, $1.50 rotor, $1; rotary motor $4.
TFloyd Buck, 15 Crescent Place Middletown, N. Y.

Bargain—Omnigraph, extra dials, new Mesco
55 buzzer, phones, key, copies Bluchers Wireless
Telegraphy, Government examination  questions,
rew, everything, $16, or sell separate. Butler,
2180 Fulton St., Brooklyn, N. Y.

Audion Control Panel with bulb, $14, also other
instruments. Worite for free list. A. Bardush, 532
Hall St, S. W., Grand Rapids, Mich.

Bell—Transmitting set; inch coil, helix, con-
denser, gap, key, price $7. J. Burke, Geldard St.,
Valley Falls, R. 1.

8 Inch Bpark Coil, $9.50: 1,5600-15,000 meter
loading coil, $4.60. Edward Beaver, 910 Third St.,
Milwaukee, Wis.

Sale—One long distance cabinet wireless set with
phones. Emmet Crowe, 728 South 60th St., Phila-
delphia. .

Bargains—DeForest P-300; $50; T-200, $60;
12-coils, $20; tubes, $8; Baldwin telephones, $14;
new. Church of Jehovah, Long Island, Alabama.

Trade—Black Beauty bicycle, $62 new, for a
good rotary gap. Will sell for $26. Write, Ward
Drill, 1225 &’heeler St., Woodstock, Ill.

Transformer—15 K.W., 60 V. Jewell meter.
Ldison home moving picture machine, analytical
balance scale, 8 V. alkaline storage battery. 2QO.

Swap! Sell! DeForest audion receiver cheap!
Transformers, condensers, fifty other articles;
want 4 inch spark coil. Floyd Daisey, Cape
Charles, Va.

Will Swap short wave receiver, CR 2 Grebe,

first class condition, for long wave receiver. Won’t:
| ship. Wm. J. Callahan, 168 9th St., Long Island

City, N. Y

DeForest O T 5 phone set. First class condi-
tion, $1. Frey, 208 Freeman Ave., Jersey City.

1 Bhort Wave regenerative set minus bulb, $165.
Also noiseless 3 K.W. transmitter complete
mounted in a cabinet with glass doors. Must be
seen to be appreciated. Will sell at a reaspnable
price or consider in a trade for a mew bicycle.
Can be seen between 6 and 7.830 P. M, or Sin-
day mernings. Jerome M, Mandl, 588 W, 150th
St., New York City.

(Continved on page 847)
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(Eacchange continued)

Will Sell three small dynamos, high frequency,
wireless, chemicals, etc. Send 5 cents, Karl
Peterson, Weldon, Il

For Trade—Marlin rifle 30-30 10 shot repeater
new, 28 steel Victor traps, various sizes, new
last ‘fall, photo finishing outfit complete. Want
radio apparatus Alfred Rusten, Osnabrock,
North Dakota.

For Sale— Benwood rotary, practically new with
motor running at a speed of 4,000 R.P.M. First
$18 takes it. All letters answered Radio 9ACM,
1611 North 8th St., Sheboygan, Wisconsin.

Learn Telegraphy
{Wireless or Morse}

The EASIEST, QUICKEST,
CHEAPEST WAY

AT HOME

! ' B8 |, Hailf the Usual Time %
£

Twelve Volt Tungsten Lamps—Fit 110 volt
sockets, 2% and 5 watt. One_ 60c; two for $1.
Postpaid. Karl L. Peterson Laboratories, Wel-
| don, Illinois.

Sell Complete Receiving Outfit—Also storage
battery and other junk. Charles Spencer, 294
Central Park West, New York City

Complete Wireess Outfit—Will sell cheap.
Used three weeks. Joseph Brozik, Waseca, Minn,

For Sale—5 ER’S 1 K.W. transmitting set.
Have record of 1,500 miles, or ask any amateur
‘how my signals were during last radio season.
First M. O. for $60 takes it. John Cain R.
No. 9, Nashville, Tenn.

WITH THE OMNIGRAPH

“Just Listen—The Omnigraph will do the teaching”

For Sale—Cabinet receiving set, hakelite
panel, hinged top, audion control mcorpurated
100 to. 2,500 meters, ideal portable set. $25.00.
Davidson, 347 West 122nd St., New York City.

The Omnigraph is an Automatic Transmitter that teaches you both the
Wireless and Morse Codes, at home, without any expense except the
cost of the machine itself. Merely connect to battery and your Buzzer, :
or Buzzer and Head Phones, or to your Sounder and the Omnlgraph
will send unlimited messages by the hour, af any speed you desire.

USED BY THE U. S.
GOVERNMENT

The Omnigraph is used by the .
Government in testing all appli- g
g
4

For Sale—Complete amateur receiving set
cheap. Samuel Hoy, 24 Rhodes Ave,, Collingdale,
Pennsylvania.

Wanted—DeForest units or other standard ap-
paratus; exchange for Automobile Engineering
Cyclopaedla, 5 volumes; Modern Shop ractice,
6 vols.t Practical Aviation, Automobile Ignition,
Lighting, Starting, 1 volume each, or cash. B.
Hayward, Great Neck, N. Y.

b

A

%

For Sale—Stock of brand new technical books, #
Lest obtamable, for half price. Also tools and
instruments. Send for list. Henry Francis
Sell—1 K.W. transformer, new, $20. Val
%

cants applying for a Radio
License. It is also used exten-
sively by the large Universities,
Colleges and Telegraph Schools
throughout the Country for
teaching Wireless and Morse.

Hundreds of the Army’s skilled
operators who served during the
war learned with the Omnigraph.

Let The OMNIGRAPH Teach You Wireless

Parks, Butte, Montana.
Lehmann, 231 Shuler Ave., Hamilton, Ohio.

For Sale—Omnigraph, 15 dial Morse and—~€on-
l tinental, $15. F. Richter, 1445 Boyd Ave,
Woodhaven, N. Y.

Wanted—Omnigraph, state model, price and

full particulars. Waterman, 192 Ainslie St
Bigoklym, 3 For a few dollars you can h lete  You'll b dh Kl
c ave a complete ou e surprise ui 1
For Sale—New §‘10”aud10tron cabinet detector outfit "that will make you an experienced  speed. Evcnpif youoz‘z't:1 alcrcgd;ognwt)})ggﬂg
for $30. Contains “A” and “B” battery controls, operator in the shortest possible time. No the Omnigraph will help you. It will make
var_lable grid condenser, secondary loading coil, hard, laborious work—,ust learn by listening. you more proficient, more accurate and more
besides double filament audiotron. Write I‘red The Ommgraph is adjustable so you can start confident. Thousands of Omnigraphs are in
Morton, Kalispell, Montana. receiving messages slowly, gradually increas- use today and thousands of operators owe
Selling Out—One loose coupler, $3; one Mur- ing the speed as you become proficient. their success to them.
dock variable condenser, $3.25; one DeForest — e e e — - = =
P-401 audion control, $9.50; one two-step amp. Write for Free Catalog | .
in cabinet made with jack control, $31; one The Omnigraph Mfg. Co.
pair Murdock phones, $3.25; one loading coil Send for a catalog today, showing the 3 differ- | 26 F Cortlandt St.,
$;, and a bunch of smaller articles cheap. All ent models, $14 to $30. Every Omnigraph New York City
uiries answered. Leon Lavinthal, 504 River- is sold with the absolute guarantee that you
3 Ave.. Trenton, N. J. must be satisfied or your money back for the | Gentlemen :—
2 asking. Mail the coupon today—the catalog
For Sale—Radiocraft two-stage amplifier. Hard- will come to you by return mail | As per your ad in Rapro News please malil
ly used. Cost $50. Sell $35. Mon$y °§de‘i; I me your free catalog of Omnigraphs.
Sam’l H. Horowitz, 71 E. 96th St., New Yor
City. The Omnlgraph Mfg. CO. Name ..ocevvnvcennencans ool BT « YT
DeForest P-500 Detector—$10; Duck’s navy I
!E"insfoamer, I;$}I10 Bi)th in fine condition. Jay 26 F. Cortlandt St., New York City Address .......ceiiien setevesscisatniane coes
dmondson, ilton, lowa. .
W«WSS\W' City.o i ianerreaaninns State....ccieaenan.. 3

3,000 Murdock Phones, $4.60. M. Rollberg,
5440 I.ake Park Ave., Chicago, Il

For Sale—Sending and receiving set, and other
5 apparatus. Henry Nalbach, Moweaqua, Il

Sell Apparatus and Books—L.ist free. Robert
Holman, 637 East Mahanoy St., Mahanoy City, Pa.

{1 Have For Sale several pair ¢4 used phones, in-
N cluding Brandes Trans-Atlantic,/}9: Brandes navy
type, $10; Connecticuts, $8; a féw Century buzzers
at $1.76; one Federal amphfyl transformer, $6;
two Acme choke coils, at $6 eadh and one (army
type) service buzzer transmittér and phone in
leather case, $20. First postq\ﬁ?ce mmoney order
takes pick of lot. I. Krieger, 2120 Mapes Ave.,

PUGET TRANSFORMERS

The \fﬂ word in transformers
that ar really designed to put
energy ‘nto your condenser.

25,000 Volts and Resonant

Gives aclear note with an Amrad
gap ' and excells all makes for long
distance.

500 Watts— $26.75

The Smallest
Audion Control
Panel Made

No. AG-5. Equipped with
a socket, rheostat, eight
binding posts and a grid
leak condenser mounted
on a hand engraved hard
rubber panel, size 4'/2”

x 2Y4”. Price...... $6.50

New York City. | At your nearest dealer or
1 from the
A COMPLETE \TUNER west Radio Service Co. WORTH RADIO CO.
d A
jpand Audion Detector that gets erprything from 199 45 609 Faurth Ave, Seattle, Wash. 1843 East 12th St. BROOKLYN, N. Y.
with bakelite panel and 40 volt B. battery.
BETOBIE R0 et s o s o ook o o5 000 o $35.00 : —
2 volt....o g0 o oA 45 voit 00 Yor —— i
3.800-metor Tooss: ouplers..... (... e, $0.00 up A welNome addition to your library! Send $z.00 today, plus postage for 7 lbs,,
“Postage extra. Cirdular for stamp ?nd Y Ciui) copy of bound volume No. I of Radio Amateur NewgnmilLcoize
Jeffery, Crawford Co., lgpr Ave., Detrolt, Mich orwaid by return mail. :
Y 2173 Hit Expesimenter Publishing Company ag6a Fulton Street, New York City
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PARAGON RECEIVERS MAKE
USERS OWN TESTS

GOOD 1IN

View of Paragor R.A.
Ten Amplifying Short
Wave Regenerative
Receiver — 1identical
with the sels used 1n
these tests.

Licensed under Armstrong and Marconi Patents.

Prominent Amateurs endorse Paragons after thoro
tests and comparisons. ‘“Comes up to all advertised
requirements’’ says Y. M. C. A. Radio School.

MAI\'Y genuine Paragon R. A,
Ten Regenerative Receiv-
ing Sets are now in actual use,
more than fulfilling every adver-
tised superiority, Mr. J. I.. Hor-
nung, of the Department of Ed-
ucation, East Side Y. M. C. .,
writes:

Gentlemen:

We are in receipt of your
Paragon R. A. Ten regenecrative
receiver and wish to extend a
few words of appreciation.

The receiver has been given a
due trial, in which comparative
tests have been made with the
best types of regenerative receiv-
ers now on the market. We find
that it comes up to all of the
specified requirements made in
vour advertisements without any
contradictions whatever!

Very truly yours,
Y. M C. A. RADIO SCHOOL,
By J. L. Hornung.

‘“Heard stations never heard
before.”

A recent advertisement for
Paragons carried the headline,
“You’ll hear stations you never
heard before.” In this connec-
tion this letter from J. Edw.
Brown is interesting. .

Glenbrook, Conn.
Gentlemen:

I thought it may be of inter-
est ‘to you to know about the
Paragon R. A. Ten Receiver
just installed a short time ago.

I hooked this up on thec eve-
ning of Jan. 6. The first thing
picked up was Wisconsin. From
that time on we ‘‘heard stations
that had never been heard be-
fore”” in this section.

Continental Radio & Electric

Corp.,
Dept. C34, 6 Warren Street,
New York.
Enclosed find remittancs
for Eighty-five Dollars.
Ship me = at once one
Paragon R. A. Ten.
DSend me your free illus-
trated booklet, containing
complete description of
the Paragon R. A. Ten.

Name &g. . 080 . FIPSSRNS, S

l
I
i
I
|
|
|

I picked up the steamer Glou-
cester (KQG) off Barnegat, ta'k-
ing to Asbury Park on detector
alone, as the first stage amplifer
was uncomfortable for the cars.

Another surprise was that the
instrument scems to be protected,
as I failed to get any body
capacity whatever.

This is the best by far that
I lhLave ever heard,—especially
for strength of signals on de-
tector alone. 1

I congratulate you on having
such a wonderful machine,—-and
at the price of $85.00,—for at
this amount it places the instru-
ment within the reach of most
amateurs.

Very truly.
I. Edw. Brown.

Another amateur with a similar
experience writes:

Bayshore, New York.
Gentlemen:

I have recently had the pleas-
ure of trying out one of your
Paragon R. A. Tens, and I am
taking this time to congratulate
you upon the design and con-
struction of a tuner that, in my
opinion, is the best thing that
ever was placed on the market.
Stations that, before the R. A.’s
installation, were QRZ, or not
heard at all, pounded in as
though a two-step had been added
to the set; and the tuning was
sharp—much sharper than I had
hitherto ever experienced.

There are two points that are
especially to be commended:
The ability 'to tune down to 150
meters with no loss of amplifica-
tion: and the insensitiveness of
the tuner to externul capacity ef-
fects. These two points render
it entirely possible to handle
trafic by long jumps under the
jam on 200 and up.

Outstanding features of the
Genuine

PARAGON R.A. TEN
(Reg. U.S. Pat. OF.)

Amplifying Short Wave
Receiver

Wave length, 160 to 1000
meters; amplification 100
tunes; no dead end losses
whatever; vernier attach-
ments on all controls; coup-
ling has scale of 180°;
free from all body capacity
effects; guaranteed for two

years. *“The weaker the
signal, the stronger the am-
plification” ............. $85.00

I trust that you may be in-
terested in the results as enumer-
ated, and in the points of su-
periority, over other tuners, that
struck me forcibly.

Very truly yours,

Tremaine. Hulse.
2 BGR.

The letters quoted here, as
well as many others of a similar
nature, are on file at our office.
Such wholehearted endorsement
from experienced operators
should guide you in your radio
work. JA Paragon Receiver may
cost $85, to be sure—But, a gen-
uine P.‘&ragon is nevertheless the
best ‘Muy” per dollar,” on the
market.} Remember, also, the
guarantke is for Two Years. The
instrument is built to long out-
last the guarantee.

Order a Paragon R. A. Ten,
or get our duscriptive booklet by
using the ¢, upon at the left.

The Continental Store in New
York has built up a reputation
for ‘‘extraordinary service at
ordinary prices.”. The mail or-
der department has earned a
similar reputation and standing
through its unvarying stand-
ards of Courtesy: Accuracy:
Promptness. Send your next
order to Continental, ‘“Where
the promise is performed.”
Please make remittance by P.
0. Money Order or Bank Draft,
to avoid any delay.

Telephones

No. 55 Murdocks, 2000

ohms w4, Jn i Pt $4.50
No. 55 Murdock 3,000

ohms ........... R 6.50
Brandes *‘Supcrior” 2000

ohmS: it sl cruie « SISEEE 8.00
Prandes. ““Trans-Atlantic”

2800 ohms . ........... 12.00
Brandes ““Navy Type’ 3200

ohims ..M s=ise 1 W5 G 14.00
Baldwins Type C Navy

Standard” ............. 16.50
Baldwins Type: E Super-

Sensitive ............. 20.60
Century 2200 ohms (Govt.

Standard .............. 12.50
Century 3200 ohms (Govt.

Standard ............. 14.00

Brown 4000 ohms imported
super-sensitive douhle
ATINADUT Gt e her s ok hon et . 20.00

The Continental 112 page
catalogue contains complete
listings of all radio appa-
ratus, including a compre-
hensive line of C. W. equip-
ment. Mailed. anvwhere in
the world for 26 cents.
Send for your copy today.

CONTINENTAL

" RADIO AND ELECTRIC CORP.

J. DiBlasi, Sec.

Dept. C 34—6 Warren St

J. Stantley, Treas.

New York |

Variometers

Radio Craft Variometers 6.00
Nightingale Variometers

(snrallds Aol A eESe Lo 4850
Nightingale Variometer
e (lagge)Se. 5 ST g . b6.50
w,rebe Variometers ....... 8.60
tllapp-Eastham Variometer
with knob and dial..... 6.60

"lapp-Eastham Variometer,
less knob and dial...... b5.76
.,  Vacuum Tube S8ockets
No. R-300 DeForest...... 1.50
No. M-300 Marconi...... 1.50
N¢. 656 Murdock ........ 1.00
Na. 156 Gen. Radio...... 175
N¢. R-400 Inverted Type 2.40
‘ Vacuum Tubes
Radiotron U. V. 200 De.

diotron U. V. 201 Am-
lifying tube, just out.. 6.50

R\tector tube, just out.... 5.00

Electron relay ........ .. 6.00
Moprehead Amplifier .... 7.00
orehead extra hard

Transmitter «.......... T7.50:

Audiptron ........,...... 86.00
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Just what you need to know to succeed in ELECTRICITY

VERY electrician, every engineer, every mechanic should know READ THIS PARTIAL LIST OF CONTENTS
about these wonderfully helpful instructive books, which give in No. 1 Contains 348 pagos, 388 tllustrations. Electrical
plain words a complete working knowledge of electrical engi- e 2o B0 C bl e T L

neering in all its phases. conductivity—magnetism—induction colis—dynamo principles
—classes of dynamos—armatures—windings—commutation—

{ 1 : brushes, etc.
You run into some new electrical problem almost every day. The g Contalns 348 pages, 94 llustrations.  Motor

information you need to help you in your every day work is in principles—armature  reaction—motor gtarting—

calculations—brake horsepower—selection and installation of

dynamo and motors—galvanometers——standard cells—current
: 3 measurement — resistance measurement — voltmeters — watt-
meters—watt hour meters—operation of dynamos—operation
of motors, etc.'
NO 3 Contalns 300 p;ﬁs, 423 {llustrations. Distribu-
8 P N * tion systems—wires and wire calculations—in-

side, outside and underground wiring—sign flashers—light-

p ning protection—rectifiers—storage battery systems, eto.
E T R l C A E G U l D E s NO 4 Contalins 270 pages, 379 fllustrations, Alternat.
i ing current principles—alternating current dla-
grams—the power factor—alternator principles—alternator
These books place electricity at your finger ends. They cover every imaginable construction—windings, etc.
subject, principle, theory, problem, trouble, and way of doing things electricaily. No 5 Contalns 320 pages, 614 1llustrations. A.C. Motors
Every subject Is indexed so that you can turn right to it. They are a study course e —synchronous and induction motor principles—A.

C. commutator motors—induction motors, transformers; losses,
and a reference guide in one, written in plain every day language—no wasted words construction, connections, tests—converters—rectiflers, etc.

—only what you need to know—chock full of up-to-the-minute electrical knowledge. tai ‘Alternatin
The gyuldes a¥e a complete course in electrical engineering. They will help you in No. 6 SS,’;enE‘ifé{%,,‘:;‘i;v?&i,‘,‘,}“ﬁ‘;&‘};’:&ckmf’&e,kE‘
every aetail of the day’s electrical work. You can’t ask an electrical question that ers—relays—lightning protector apparatus—regulating devices
Hawkins Guides can’t answer. —synchronous condensers—indicating devices—meters—power

factor dndicators—wave form measurement—switch boards, etc.
NO. 7 Contalns 316 pages, 879 illustrations. Alternat-

S 3 ‘ing current, wirlng power stations — turbines:
.POCket-SIZe FleXIble Covers management, selection, locatfiong, l‘;l'ectlon, teggl;sng, running,

care and repair—telephones, etc

o The books are small enough to slip Into your coat NO 8 Contalng 832 pages, 436 1llustrations. Telegraph

Wh t Eled"cal Men Sa’ pocket—handsomely bound In flexible black covers, J —simultaneous telegraphy and telephony—wire-

a You can carry each volume with you until you have less — electric bells — electrio lighting — photometry, eto.
H . o] mastered its contents. 3,500 pages of actusl information NO 9 Contalns 3822 pages, 627 {llusw.ations. Elec-
elped Him Make Good and 4,700 illustrations. Once you see these books and . tric railways—electria locomotives—car light-
*It is only right for me to recom- put them into actual use you will never again want to be ing—trolley car operation—miscellaneous applications— -

mend_ highly the Hawkins Guides, for without them. Try it at ou® expense. motion pictures—gas engine ignition—automoblle self-
they have been of the greatest assist- starters and lighting gystems. electrie vehicles, et -
ance to me in placing me in my NO 10 Contains 5i3 pages, 599 illustrations, ,;"

present position as Superintendent of E O Elevators—cranes—pumps—air com- - 7
Construction Department of one of i pressors—electric heating—eléctric  welding— ' 2 THEO.

soldering and brazing — {ndustrial electro-

Ohio’s 1 st Electrical Companies.
I would like to see every man gp,ve a ) lysis—electro plating— electro-therapeutic A&?(?EL
set of Hawkins Guides.”” I It will cost you nothing to repelve these books—to look —X-rays, etc. ' .
Geo. Knecht, Columbus, Ohio. them over—ask tkem all the qyestions you can think of Also a complete 126-page ready 2?2 Fifth Avg,
. g * Y] —use them in your work--styidy them—pick up 6ome reference Index of th New York,N.Y.
In the Naval Electrical Deb%.. information that will inccecase Your earning ability. We ib ht e complete '
I will ship you the entire set of 10 volumes entirely FREE. library. This index has been £l submlt '
*The Hawking Guides are | great This is a sign of our confidence in the guides. Pure planned to render easily ac- ease 6u LOBILCT
help to me ln] l'-h]" Naval Elegtrical gold does not_ object to being tested. Keep them for cessible all the vast infor- examination Hawklns
&"‘,’:,{,‘mh",;"-'- ! ‘3"’1 c&%mew seven days and if you dd not declde that Y°“d°“" get matlon contained In the Eleotrlical Guldes (price
U.os. iwd ving Ship, Srovkivar . g, ;Lo :lt.hout thein, return them to us and owe us '}g electrical gl;;des. $! each). Sh{p at once, pre-
f \ y €re are over Ry If satis-
When you decide to kilp them you only have to pay paid, the 10 numbers.
Superintendenit . $1.00 down and remit tg l:mla.nce of $9.00 on the easy 500 cross refer-~ . factory 1 agree to send you $§1
= v?l?e ngdgpegﬁzﬁggemsvgkgmse pa%m Blaor %0 a'bmo tf,m b’i,"g‘s for[‘g will er;lcets Y ogouaﬁg_d within seven days and to further
- ; . u o oks. 0
and Hawkins Guides were 8 great man:? ég:scgvepro " 5Q the pay you {Z akn%w I’;,.“ mail you $1 each month untll pald,

help to me in holding do a re-
sponsible positibn.”* gy

W. E. Swartz, Dunoville, o:\hrw. THEO. A I}

Wireless Operators g R
I bhave worked wireless fog ten 92 F lfth Ave.
I had these

EL & co. |™ ,"

New YOl‘k, N. Y. / Ocoupatlon. ......c.ieceersasroacctalosmosneann
e Employed by

SIgnature. .....cccecvvvsencrrorconesactana

years—but I wish

yeur: d-::l' ;auzhebyl h“&_'ﬁv : a = "T) . |1 4 Y  Employed Ly...... efassssueruenestesarBas ooty

greal of uble.*’ : 5 =X ) '

o Stoamer M & B HNo. 2. ':')ETHE CU"LON 4 RESIAOMOD. + v sccneersnsosrsessoassssassossaasanosonsasese
Walkerville,| Ont L Ry 1= o W i g

l 7 Roferonce. .. .ccoag-« sresmavernsibyrasseraen oo R. N. May

2 i . -
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Big Opportunities Open
On Land and On Sea

Good Pay—Fascinating

Calls. are steadily coming in for National Radio
Institute Graduates. Many attractive positions
are now open in Merchant Marine, Commercial
Land Radio Service, Radio Supply Factories,

S. Navy, Aerial Mail, and large Business
Corporations.

. . .
Big Money Waiting For You

Now you can quickly and easily build upon your own
knowledge of telegraphy and receive your license as a
Senior Wireless Operator. Wireless salaries run as high
as $6,000 a year. It's only a short step for you to thesc
splendid positions—with good pay, travel if you want it.
fascinating work and big future opportunities. Ao
And now as never before is your big lifetime opportunity
to get in on the wonderful future this fascinating ﬁel?]
holds for you.

You can learn wireless the National Radio Institute way,
quickly and easily, by mniail right in your owh home, in
your spare time. No previous experience or training Is
necessary. With our help you can quickly qualify for
first grade government license and a fine position. Read
the letters of some of our students on this page.

U. S. Department of Commerce
Recognizes N. R, I.

and allows its graduates 5 to 10 points credit when  tak-
ing the examination for First Grade Government License.
This school heads the printed list of reputable Wireless
Schools recommended by the U. S. Shipping Board.
If you are eager to™{favel, anxious to visit foreign coun-
tries, and increase your knowledge of world affairs, Wire-
“less offers the chance of a life time. On shipboard you
are rated as an officer. But you need not travel unless
you wish. You may secure a position at one of the many
ever increasing land radio offices. .

New Automatic Wireless
Instrument Free

In addition to all necessary text books and other equip-
ment with which we supply you, we furnish FREE to
every student our marvelous new automatic Natromete:,
which transmits Wireless messages in 600 different combi-
nations, and can be regulated to operate at any speed
from 1 to 30 words a minute.

You receive the instrument after vour enrollment; it be.
comes your personal property upon completion of our
course.

FREE—In addition to our comple’# course in Wireless
Telegraphy, every student is give Jour complete course
in modern Wireless Telephony. 7Jlese combined courses
enable our students to flll positt lis requiring ia knowl.
edge of both Radio Telegraphy .snd Telephony,

Read what we have done for oul graduates. Tlien send
the following coupon today for yur FREE BOOK con.
taining all particulars and™ speci: SierLime Offer.

NATIONAL RADIO\INSTITUTE

Dept. 569 WAS GTON, D. C.

Work

What Others Say—

This N. R. I. Graduate Says—

“There is no other proféssion
today offering the opportunity to
travel and see the world at the
same time paying a good salary,
as radio telegraphy, My board,
of course, costs me nothing. The
work is not hard; in fact it is the
most interesting werk I have
ever been in,  We are sailing
for Verdo, Norway, and will
come back by way of England
and France, T will get a chance
to see the Land of the Mignigh_t

um, ¥ ’ '

Lawrence Waring, Jt.,
Nosfolk, Va.

Finishes Course in 8 Weeks

John Hasselberger was grauu-
ated from the N. R. I in 8
weeks.  He is now Wireless Op-
erator on the S.S. Paysandu.
Just before sailing he wrote,
“Just a few words of apprecia-
tion for what you did-for me.
1 requested a boat leaving New
York for South America, T
U. §. Shipping Board immediate-
ly placed me. I sail shortly as I
Radio Qperator on the S.S. Pay. |

sandu”

Two fewnrds

“Thanks fo your diploma
which I received this morning.
Today I also received the result
of my . examinatfon—a First.
Grade Commercial License. w3

p i3]
a.

Pyiljélﬁiilm

L] -
Another Student Nays— :
“I write this tolfet you know
that I passed my ex ination f 7 el
a Commercial First-Grade Licens e

and have obtained a position on
the S.5. Bttlf.. P .lgp y

; M
Port
’ o
Thes 8 ]
hund
Lellis
=

a p»

[« = == = == a= o= —MAIL[TH]5 COUPON TODAY:

{ e TS .
NATIONAL RADIO INSTITUTH Dept. 569, thinsfou,__'"n.,c,,_
Send mé your FREE book ‘‘WMeless The Opportunity of "Fodad.’
Home Study Course in Wireles§ Telegraphy and Teleph yf,—tl;e ee
and your Special Instrument offfer. . A
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