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Burgess, the Radio Battery

—construction fully patented

When you buy a Burgess “B”
Battery you get more than long
life, noiselessness, high capacity
and moderate price. You get
also Burgess special radio con-
struction, perfected by wireless
specialists and fully patented!
This exclusive radio construc-
tion is found in no other battery
on the market to-day.

What does this mean to users
of radio batteries? It means
clear receiving. It means low-

est cost per hour of service. It
means long shelf life and high-
est current capacity. It means
that Burgess “B” Batteries are
the finest radio batteries it is
possible to produce. Don’t take
our word for it—ask any radio
engineer.

Leading manufacturers of radio
equipment specify “Burgess.”” Burgess
“B" Batteries are handled by all pro-

sive jobbers and dealers. ‘“Look
g;:sthe Black and White Stripes.”

And if your dealer doesn't handle
Burgess “B,” just address:

BURGESS BATTERY COMPANY
Engineers—Dry Batteries —Manufacturers

Offices and Warehouses at:

CHICAGO, 1LL, 113 W. Mearee St.

NEW YORK, N. Y., 56 Church St.

BOSTON, MASS.. 138 Federal St

ST. PAUL. MINN., 2382 Univarsity Ava.  KANSAS CITY, MO., 2109 Grand Ave. MADISON, W1S., Mais and Beearly Sta.
In Canada BURGESS BATTERIES, Lid.

peg, Toronto, Montreal

BURGESS

- 'B"BATTERIES

"ASK ANY RADIO ENGINEER"

Tell them that you saw it in RADIO
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Aeriola Amplifier

Model AC

complete with 2 WD-11 A vac-
uum tubes (without batteries) $68.00

Vocarola Loud-speaker
Model LV
$30.00

This symbol of
quality is
your protection
Before buying radio apparatus, al-
ways consuli the book “Radio Eanters
the Home® Price 35 cents by mail

The AC AMPLIFIER
for the AERIOLA SR.

The Aenola Sr., simplest and most efficient of all single-
tube receiving sets, becomes still more efficient with the new
model AC amplifier.

No storage battery is required. With only two dry cells, two
tubes, and a 45-volt plate battery the model AC amplifier
greatly increases the Aeriola Sr.’s range of reception. Used
with the Vocarola loud-speaker, the amplifier connected with
an Aerola Sr., fills a whole room with concerts received over
distances of ten to thirty miles.

Anybody can make the simple connections required, includ-
ing mother and the girls.

Because there are no storage batteries to charge, because both
the Aeriola Sr. and this new model AC amplifier are so light
and handy, the combination is ideal for Boy Scouts and for
campers.

Radio @ Corporation

/ of America
233 BROADWAY—NEW YORK CITY —

Sales Department
232 Broadway
New York, N. Y.

District Office
10 South La Salle St.
Chicago, Il

Tell them thst you ssw it in RADIO
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You can get the best insulation now!

NY dealer can get Formica quickly now so there is no longer
any need to use an insulation in which you have less
confidence.

Our large capacity makes it possible for us to keep fully abreast of
the large radio demand — and to serve all of our customers
promptly.

When you insist on Formica you get an insulation that is
approved by the navy and signal corps — and one that is
known by the makers of the finest radio apparatus as being leak-
proof, warp-proof. and remarkably uniform in insulating quality.

Formica works well with ordinary tools. You can produce a
perfect panel, and all you need is a drill. It has a wonderfully
attractive finish and holds it during a long life. Dampness, fumes,
chemicals, donotinjure Formica. Itis almost immuneto conditions.

That is why it is the most popular of all radio insulating materials.

DEALERS: We have many valuable dealer helps.
Store cards, folders, plates for advertising. Call on
us for cooperation.

THE FORMICA INSULATION COMPANY
4616 Spring Grove Ave.
Cincinnati, Ohio

SALES OFFICES
50 Church Street... New York, N. Y, 414 Finance Bldg. ... Cleveland, Ohio 422 First Avenue. ... Pittsburg, Pa.
9 South Clinton Street. Chicago, Ill. 1042 Granite Bldg.... Rochester, N. Y. 1210 Arch Street.. Philadelphia, Pa.
415 Ohio Building........ Toledo, Ohio 313 Title Building........ Baltimore, Md. Sheldon Building San Francisco, Cal.

A l.ammated Molic Condensation Prodnct
SHEETS TUBES RODS

Tell them that you saw it in RADIO
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IMPORTANT ANNOUNCEMENT

N WE WILL SELL DIRECT!
NO MORE WHOLESALE BUSINESS

YOU--MR. AMATEUR--SAVE THE DIFFERENCE

From September First on—“THE
WIRELESS SHOP will devote all time
and energy to the serving of the
amateurs only. No more wholesale
business—no discounts from lists—in-
stead—for the amateur a REDUCTION
OF ABOUT 209, ON ALL OUR STAND-
ARD PRODUCTS.

" 'We have many new instruments of fine construction to show you and advise all
experimenters near and in Los Angeles to come in and see our complete line or
else write for our catalogue—as WIRELESS SHOP apparstus and parts will
be sold only direct from our factory by mail, or our retail store at 1262 West
and Street, Los Angeles.

Our very large and complete stock of standard instr ts and parts ensbles us
to give immediate delivery for all radio needs.

THE WIRELESS SHOP'S HIQH QUALITY WILL BE CONSTANTLY MAIN-
TAINED AND IMPROVED WHEREVER POSSIBLE. Our hobby is—doing
things a little better than the rest.

OUR SERVICE IS ON A PAR WITH OUR QUALITY. All orders,—except
those for special apparatus or parts—are shipped the same day we receive them.

YOU SAVE THE MIDDLEMAN'’S PROFIT BY DEALING DIRECT WITH
THE MANUFACTURER AND YOU OET WHAT YOU WANT WHEN YOU
WANT IT. JUST LOOK AT OUR NEW PRICES—MADE POSSIBLE ONLY
BY SELLINQ DIRECT TO YOU, now—look over your set and get busy. There
B oo is no need of buying inferior variable condensers when you can get the best—

“Wireless Shop” No. 41 Amplifier Unit WIRELESS SHOP variables are very reasonable. We believe our NEW AM»

New Price, a88hown. .. ...t iiiiiie i iaetiiieiaianans $8.50 PLIFYINGO TRANSFORMER is the best made and fairest priced of any on the
: Postage and Insurance Extra market. '

EVERY AMATEUR SHOULD HAVE A COPY OF OUR NEW COMPLETE CATALOOQUE-—which will
be ready for mailing this month, It is worth money to every amateur in the country. Be sure and mail
us your name at once 8o your copy will go forward as soon as it is off the press. Thousands of copies will
soon be in the mail. Where shall we send yours? Just write your name on the coupon below~—drop it
in an envelope addresed to us—and thus be sure of getting YOUR COPY of the NEW WIRELESS SHOP
CATALOQUE.

“OUR QUALITY ALWAYS PREDOMINATES”

\SRELEES SHOP -

.

- THE )

1262 West Second St. Los Angeles, California

“Wireless Shop” Quality THE. WIRELESS SHOP Radio 10
Variable Condensers 1262 W, 2nd St., Los Angeles, Cal.

No.so... ewPricms o 6  Be sure and send my copy of the New Wireless Shop Catalogue with New List
No.70. . v viviinannnns 1.90 Prices to
go. 130 2.20

0, 170 2.50
No: 230 2.90 B 7.8 5 O PP
go. 310.. . 3.4%

0. 430, 0ot ceer 4.20
NO. 6301+ s ussrannnns 6.00 POt ot vttt e e e e e e rae s e raree s baarerany

Postage and Insurance Ext

L0 O O

Tell them that you saw it in RADIO
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(832 Are Ideal
Receivers
for Use
With
Home Radio
Receiving
Sets

Combine Guaranteed
Maximum High Quality
Efficiency Insures
With Reliable
Permanent Service and
Sensitiveness Satisfaction
No. 162—2000 Ohm ‘ No. 163 — 3000 Ohm
Set - - - $5.00 ‘ Set - - - $6.00

HERBERT H FROST

154 W. LAKE STREET, CHICAGO

Tell them that you saw it in RADIO
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e RADIO "SuHatoss

ELECTROSE insulation, made in America and used throughout the world, and approved by the United States
Government, Army and Navy and commercial operating companies.

ELECTROSE was the insulation selected for use in connection with the first high power transmitters employed
in the Navy, the first high power radio traction employed on board a submarine, the first radio equipment to make 2
record in air craft, the first radio set to fly across the Atlantic, and the recent world’s record of long distance com-
mercial telephone transmissions carried out from the U. S. S. America.

ool CEIEO O-LHININNG-O " i—j—

No. 4501 No. 4500 No. 4502 . No. 4507 No. 6902B
Dia. 134" length 19"

i S e ~ .-

No. 6905 No, 6802A No. 6908 No. 8907
Dia. 17 length 12* Dia. 1% " length 111~ Dia. 2”7 length 12147 Dia. 2% length 18%”

‘ T 13/18”
oct. 134"

Patents Pending

No. 8358
PATENTED No. 703

T 16/18”

No. 200
No. 826 i Patents Pending

L 8” -
a4 Patents Pending 8 4~

“ELECTROSE” RADIO STANDARD PRODUCTS

Panels, sheets, bases, tubes, rods, dials, vacuum tube sockets, variometer rotors and stators, vario couplers, receiver
shells and caps, condenser supports, antenna insulators, insulated connectors and bushings, horns, lightning switches,
lightning arresters, transmitter key knobs, binding posts, switcharm knobs, dial knobs, and any other style of knobs.

L ol 60-82 Washington St. 27-37 York St.
LECTROSK*MFG : C [) 6676 Front St. 1-23 Flint St.
- LT "' ~ - T BROOKLYN, No Yo, AMERICA
Globe Oommereial Co., Ban Francisco, Oal, Factory Representatives on the Coast
Tell them that you saw it in RADIO
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Radiotorial Comment

ERE is a proposal well worth the consideration of
every amateur owning a spark transmitter which is
interfering with the reception of radio broadcasts.

In order to reduce such interference a number of dealers
have tentatively proposed to supply the equipment for a
tube transmitter at wholesale cost if the amateur will
dismantle his spark set and agree to keep it off the air. At
present this plan is proposed only for Sixth District stations
and is subject to general acceptance by the amateurs. If
it proves satisfactory locally it will probably be applied
nationally. With the manifold advantages of C. W. trans-
mission and the probability of eventual prohibition of spark
sets this offer is most opportune. Readers are invited to
write their opinion of the idea to the Editor.

HE relative rights and privileges of those who trans-

I mit by radio is a universal bone of contention. Now

that the practical limit of wavelength appropriation
has been reached, the “air” is no longer as free as it used
to be. So recent are the demands for its use that neither
legislation nor court decisions are available to settle dis-
puted points.

The first squatters on this part of the public domain
were the amateur operators. But they were soon crowded
off into the far confines of the reservation by the Army,
the Navy, the ships, and the commercial radio companies.
The former two classes have appropriated unto themselves
large tracts of the air which they are not adequately
using and, in addition, some of them are poaching on the
amateurs’ preserves with lower harmonics.

The latest settlers in the promised land are the broad-
casters, who have been forced to take what is left, although
their service to the general public is at least equal to that
given by any other class. It is recognized that there should
be no interference with such important services as ship
communication, but, nevertheless, the present 360, 400 and
485 meter wavelengths are insufficient to care for the public
interest in broadcast news and entertainment.

The whole situation is much like that prevailing among
the early miners after the gold rush to California in 1849.
Coming to a land where there was no established law and
order, they protected themselves by the adoption of local
customs, which later were incorporated into the law.
Strangely enough, these customs, especially those regarding
the use of water, are peculiarly applicable to the use of
the “air.”” In fact, the men who will eventually be dele-
gated to formulate a radio code might well pattern their
rules upon the established water laws. While the analogy
i« far from perfect, still, it is suggestive of what radio needs.

As the western pioneers scon found that the old English

law of riparian rights did not meet their needs, they devel-
oped the doctrine of appropriation, which is now an in-
tegral part of the law of almost all of the western states.
Its basic principle is that water is regarded as the property
of the public.

Priority is the governing factor in appropriation. “The
first in time is the first in right.”” This is modified, how-
ever, by the recognition of the rights of a subsequent
claimant who proposes to put the water to a higher use
and a greater development than the first appropriator. As
the public is the real owner of the water, the right to use
it is granted to the one who gives the best public service.

Woater rights, like other real property, may be lost by
abandonment, which “simply adds to the unappropriated
public waters and the benefits therefrom are not intended
to accrue to a particular person.” “The popular notion of
the exclusive ownership of water finds no authorization of
the books.” '

The right to the use of public waters is granted for a
definite time, after which the title reverts to the public if
proper compensation is made for the equipment utilizing
the water. An annual license fee is charged for the use
of the water. The water rights cannot be capitalized.

Without going into further details, it is evident that
these principles are well adapted to the regulation of radio
broadcasting. In fact, these very ideas, because of their
common sense and their common justice, have been used
by the Department of Commerce in deciding disputes about
the use of the medium whereby radio communication is
maintained.

No one should question the decision that the “air” is
public property, that the needs of the Government are
paramount in the use of the public domain, and that there
is no basis of claim for private ownership. The priority
rule as modified by the greatest service to the greatest
number also seems just, as likewise does the rule for for-
feiture by abandonment. In order to protect the broad-
casters’ investment in a station, it will be wise to grant a
license for a definite tenure, not revocable at the whim of
a Government official, provided, of course, that adequate
service is being given the public. A license fee also seems
desirable if similar charges are made for other classes of
service.

There are many other questions, such as the equitable
allocation of hours and the determination of wavelengths
in the proposed bands, for which little precedent is pro-
vided in the law of water. Such questions as are peculiar
to radio are being settled amicably by mutual agreement
among local broadcasters. The best of these local customs
will undoubtedly survive in the ultimate law which will
enable those on the air to live together in peace and harmony.
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The C. W. Manual

Final Installment
By J . B. Dow. Lieutenant, U.S.N.

Nores CONCERNING MECHANICAL PROCESSES

1. Following is a list of tools and equipment that every
experimenter should possess: Small electric soldering iron
and accessories; three inch bench vise; small breast drill and
set of drills, size 0 to 60; tap wrench and taps of common
sizes; jeweler’s saw frame and supply of saws; combination
square; pliers, including flat nose side cutters, long nose side
cutters, diagonal cutters, gas pipe, and round ; an assortment
of screw drivers; small calipers; eight inch scale; drill
gauge; thread gauge; assortment of files; small hammer;
center punch; countersink tool; scriber; dividers; hack saw,
and an assortment of machine screws. Wood working
tools are also necessary if the experimenter does his own
cabinet making.

2. Large holes are easily cut in bakelite or similar sub-
stances by using a boring bar in a drill press and boring half
way thru from each side. In this connection a small center-
ing hole must first be drilled for lining up the tool.

3. A jeweler’s saw is one of the handiest tools that the
experimenter could possess, yet one is rarely ever found in
the average constructor’s workshop. To those who are un-
familiar with such a tool, it is simply a very fine hack saw
which finds an almost unlimited number of applications.

4. A metal cutting band saw is much preferred to a cir-
cular saw for cutting bakelite and similar substances.

5. Black crystalizing enamel is used to produce the beau-
tiful checked finish oftentimes found on metal parts of radio

Fig. 70. Tewo Bearing Single Unit Motor Generator

apparatus. This is easily applied with a camel hair brush
and checks in the process of drying.

5. The modern tendency in the construction of vacuum
tube transmitters is to use Litz for conductors of high fre-
quency currents of any appreciable magnitude and this ex-
cellent tendency is somewhat thwarted by the difficulties
usually experienced in soldering same. Litz composed of
individual wires smaller than No. 32 does not ordinarily
warrant usage in view of the difficulties encountered in
soldering. Where the wires are larger than this, the enamel
may be removed quite easily by heating to redness in a clean
flame such as is given by hydrogen gas or alcohol, and plung-
ing the heated section in alcohol, repeating the process once
or twice. This procedure breaks down the enamel in such
a manner as to make it easily removable by immersing in hot
solder and scraping lightly. The enamel comes off quite
easily and floats to the surface of the solder. The applica-

tion of a very small quantity of good anti-corrosive solder-
ing paste will then cause the solder to run in, making a solid
mass when cool. The greatest difficulty that will be experi-
enced will be in obtaining a clean flame such as is given

by hydrogen gas.

Nores UpON THE SELECTION OF APPARATUS

1. Litz inductances are far superior to edgewise wound
copper strip inductances or to inductances wound with cop-
per tubing as regards high frequency resistance. The latter
type, however, has a slight, though unappreciable, advantage

Fig. 71. Double Commutator Generator

over the second type. Inductances wound with solid round
conductor are inferior to other types and this inferiority in-
creases as the size increases beyond a certain limit for a given
current flow. It likewise increases as the size decreases
below a certain limit for a given current flow.

2. Generally speaking, a modulation transformer having
a primary to secondary turn ratio of 1 to 30 will be found
most satisfactory.

3. Small motor generators having outputs under 200
watts are most desirable in the form of two bearing single
unit machines. A unit of this type is shown in Fig. 70.
Larger sets for generating voltages under 1500 are most
satisfactory in the form of two unit four bearing machines.
Where the output voltage is in excess of 750 volts the gen-
erator should be of the double commutator type. Such a

2

Fig. 72. A Rugged Grid Leak Resistance

machine as manufactured by the Electric Specialty Co. is
shown in Fig. 71. For producing voltages in excess of 1500,
two such generators connected in series and having their
frames insulated from each other and from the motor which
may be most conveniently mounted between them, are
recommended.

4. Fig. 72 shows a type of grid leak resistance manu-
factured by the Radio Corporation of America. This device
is meeting with great favor because of its ruggedness and
facility for mounting.

5. Though not mentioned heretofore, a motor driven
chopper is an ideal device for modulating the output of C.
W. transmitters for non-oscillating tube or detector recep-
tion. A device of this kind may be inserted either in the
grid, or oscillating circuit.
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The Professional Radio Operator

The Radio Operator’s Future
MANY complain that there is no

future in commercial radio oper-
ating. To learn radio, they say, obtain
a license and become an operator, is
well-but what then? What can the
wireless operator look forward to?
What can he, as an operator, aspire to
become? For what will his commercial
radio experience qualify him?

By Volney G. Mathison
Photographs by the Author
most desirable ships. As has already

‘been pointed out, the older radio men

have a monopoly on the shore berths,
but there is not at present room in the
land radio field for every shellback;
and, even so, once settled down in a
shore station, the operator is liable to
become a fixture, with no great pros-
pects for betterment financially or other-
wise in his condition through the pass-
ing years.

polish on his commutators that I have
ever seen; for he has been polishing
them right in that same power station
since 1894. Dynamos, boilers, machin-
ery have come and gone, but the old
tender is still there, and considering
present prices, he is not getting much
more pay now than he got twenty-
eight years ago. Again, I have a friend
who wore the phones six years, then he
became foreman in the shop of a small

' e
: o,
AR e -
.- e
. T T * *
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The trail of a radio operator may lead from the cruel ice-pack of the Bering Sea to the strange sights and smells of the Far
East, and even to the sun-burnt tropics, where man has cleft two continents with a Panama Canal and drowned an ancient forest

with Gatun Lake,

Commercial radio operating, it is true,
cannot be regarded as an end in itself;
it does not rate high enough. In the
operating field there is little reward for
experience. ‘The salaries are fixed, un-
varying, with no regard as to whether
the operator is a beginner with the ink
hardly dry en his license, or a straight-
gap pioneer with enough certificates to
paper the walls of his wireless shack.
‘The experienced operator’s only impor-
tant advantages are somewhat steadier
employment and prior claims for the

In conformity with the demands of
truth, this, the unfavorable aspect of
the radio operator’s future has been
touched upon. But to look into the
matter, as many do, no further than
this, is to draw a somewhat erroneous
conclusion; erroneous because we have
considered only the field; we have not
considered the man.

I happen to be acquainted with an
old fellow tending generators in a small
street railway power plant, who knows
how to keep the most wonderfully soft

concern manufacturing radio equipment;
soon he was in full charge; and now he
is half owner of a factory completely

equipped with expensive automatic ma-

chinery and employing nearly a hun-
dred men—one of the largest manufac-
turers of amateur radio apparatus in the
United States today. Deprived of his
ability and forced to compete with it
instead, the old concern has gone out
of business. This former radio opera-
tor started with no capital; he had no
extraordinarily good luck; but he had
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ambition and the kind of brain back of
it that makes success inevitable.

This is all very fine, but we cannot
all build wireless apparatus, some one
may rejoin—there are already so many
apparatus-maker magnates that, like the
moonshiners, they almost have to carry
badges in order to avoid canvassing one
another. True, perhaps, but I have
cited merely one example of many that
I could present. A number of former
radio operators are engaged in impor-
tant radio construction work, both at
home and in foreign countries; others
are at the manager’s desk and higher
among the commercial wireless com-
panies ; while to a very great many more
radio operating has been a rung or two
in the ladder which they have climbed
to success in other lines.

The popular assumption that ambi-
tion and determined hard work always
bring success is a shallow fallacy. It
is maintained by some, who argue that
not every one can be at the top—some-
body must hew the wood and draw the
water—that it were better therefore for
writers generally to leave off harping
on this worn-out theme and turn their
efforts upon present social injustices,
that these may be uprooted and every
worker, even the most humble, be as-
sured 2 wage that will permit him to
live in reasonable comfort.

While there is much food for thought
in this, in the present article we are
necessarily confined to dealing with
things as they are, not as they ought to
be; and so it is here asserted that the
youth who has really something in him
will find that he has as good opportuni-
ties for advancing himself in the com-
mercial radio operating field as in any
other.

No, he has vastly more, for what field
of endeavor is there on earth that has
even comparably such possibilities and
such titanic development yet to undergo
as has radio? Other branches of elec-
tricity are well established; they have
already traveled far on the road to ulti-
mate perfection; applications have al-
ready been made in almost every con-
ceivable place and manner; while radio
—why, radio has just begun!

Ten years ago we were glad to cover
2 hundred miles on a kilowatt of trans-
mitter input, and in long distance high
power work ten kilowatts for each
hundred miles was found hardly suffi-
cient. During the few short years that
radio has been put to commercial use,
six or seven distinct types of equipment
have been *“the latest,” only to be
doomed to disuse in a few months by
the advent of something tremendously
better. A great amount of highly im-
proved shipboard radio apparatus was
built during the war, and, compared
with earlier equipment, this apparatus
of four years ago appeared to have ap-
proached very near to perfection. Some
even went so far as to say that the end

of improvement had been about reached.
What a short-sighted view !

Our highest class quenched-spark sets
do well to cover two thousand miles
over water at night—ideal conditions—
on a full two kilowatts input; and now
transmission over prairie and mountain-
range from California to New York
is being accomplished on four five-watt
vacuum tubes. Not long ago an opera-
tor on a ship two thousand miles out in
the Pacific successfully copied on 2 one-
step amplifier a lad in eastern Oregon
sending on a single five-watt tube.
Who dare say that the end of radio
development has been reached, or that
it is even in sight? Who knows what
mightier potentialities lie in this vacuum
tube, an instrument justly entitled to
a place among the greatest wonders of
modern science—and yet brand new!

The upshot of this rather elaborate
discussion is this: the radio operator
with ability and live energy will find
opportunities opening before him which
are to be grasped in no other line of
electrical work today. And in reaching
at these opportunities, the prospective
operator, indeed the veriest beginner,
will ind himself able to stand on an
equal footing with the oldest and most
experienced man now in the radio game,
because the future is destined beyond
any doubt to bring the entire abandon-
ment of both arc and spark wireless.
We all, expert and novice alike, must
learn a new radio—vacuum tube radio.
Who cannot read the signs of the times?

Will the Radio Telephone Eventu-
ally Displace the Wireless
Operator?

R ADIO telephony has advanced with

such incredible rapidity during the
last three years that many are beginning
to speculate whether this, the most mar-
velous application of the three-element
vacuum tube so far achieved, may not
eventually replace the wireless telegraph
—and the operator.

Coincidently with the development
of the “hard” vacuum tube, or rather,
as a result of this development, the radio
telephone has evolved from early arc
and other crude devices to at least com-
parative perfection. Musical concerts
and speech transmitted on a fifty-watt
radiophone have been received with
ample audibility and remarkably good
modulation over a distance of 2500
miles; and this is only the beginning.
The “radio link” between Los Angeles
and Catalina Island has connected the
Bell telephone system to the local tele-
phone lines on the little island out in
the Pacific, and so perfectly has the feat
been accomplished that the subscriber
at his ordinary city phone can hardly
believe that his voice is being relayed
by radio across thirty miles of ocean.
This is virtually the first application
commercially of the wireless telephone
so far attempted. It is almost compa-
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rable to Marconi’s wireless telegraph
operations of 1900; and if the radio
telephone is destined to undergo, in
turn, the vast development that has al-
ready taken place in the field of the
wireless telegraph since its first com-
mercial utilization—but who will ven-
ture to carry out the comparison?

In the marine radio field it is pos-
sible that the wireless telephone will
supplant the telegraph on a few ships.
The employment of the radiophone on
shipboard will be facilitated through
the ultimate universal adoption of the
vacuum tube transmitter. This last is
inevitable. The spark transmitter of
whatever type will eventually by strict
legislation be barred off the air. Where
a hundred tube sets can work simul-
taneously without interfering in the
least with one another, a single spark
can destroy all harmony. When the
use of the vacuum tube transmitter be-
comes general, the spark outfit will no
more be tolerated on the air than would
an unmuffled automobile in the city
streets, or an urchin beating a dishpan
in a high school band.

Now it is evident that the eventual
universal employment of the vacuum
tube set will make it a simple matter
to introduce commercially the wireless
telephone, because the same apparatus,
both transmitting and receiving, can be
used for either telegraphing or tele-
phoning.

A radiophone equipment aboard ship,
tuned to some standardized telephoning
wave, will be able to call the desired
shore station, which will answer like-
wise on “phone.” Certain hours for
wireless telephone work may be assigned
in order to simplify ship and shore and
ship to ship communication; and a ves-
sel out of reach of the coastal stations
might relay through an intermediate
ship. In this way trafic could be
cleared.

Nor will the availability of radio-
compass bearings be in any wise cur-
tailed. Each ship will carry its own
radio-compass equipment; and the navi-
gating officer will take his own bear-
ings upon continuously transmitting
coastal stations. No knowledge of code
will be necessary to recognize the dif-
ferent coastal transmitters, since these
will be automatically operated by motor-
driven contacting devices adjusted to
give certain prearranged combinations
of long dashes and dots (analogous to

Jighthouse flash signals) sent so slowly

as to be easily recognizable by anyone.
If this seems a far-fetched idea, it may
surprise the reader to learn that the
installation of such automatic radio
transmitters in the more important
lighthouses is actually being planned.
These “radio beacons” will, of course,
be operated only in foggy weather, and
being purely automatic, could be cared
for by the light-keepers. This will be

Continued on page &
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The Electronic Theory of Matter

- First and Second Text Assxgnments n Corrcepondcnce Course on Elementary Radio
Conclucted by Umvcrslty of Caleorma Extcnsxon Division

THE transmission of intelligence by
means of radiotelegraphy or radio-
telephony is essentially an electrical
phenomenon. Hence, in order that the
student may have the proper -grounding
for this course, we shall consider, in the
first assignment, the fundamentals of
electricity, the electronic theory of mat-
ter, and definitions of the more com-
mon electrical terms.

At the outset you may be interested
to know that the electronic theory is
probably the most comprehensive, the
most amazing, of the various theories
and hypotheses which have been ad-
vanced, and accepted, in all science.
For the electronic theory explains the
structure of all matter; it explains the
foundation on which all life, active and
inanimate, is based. Too much impor-
tance, therefore, cannot be attached to
this theory and the student is urged to
acquire a thorough understanding of it
before passing on to the later assign-
ments of this course.

Briefly, the electronic theory sets
forth that matter—that is to say, every-
thing material and physical in life, all
solids, liquids and gases—is simply con-
densed energy. This energy is electrical
energy.

Whether or not you have studied
chemistry, you probably know that all
solids, liquids and gases are divided into
three classes—elements, compounds and
mechanical mixtures. Zinc and copper
are elements because no matter how
much either of them may be disinte-
grated through heat or other agencies,
it cannot be so separated or decomposed
as to produce any substance other than
itself. Brass, on the other hand, is a
compound, and through heat and other
means may be dissociated into the two
elements of which it is composed—cop-
per and zinc. Water, also, is a com-
pound, composed of the elements hy-
drogen and oxygen. If suitable pro-
portions of sulphur and oxygen, already
combined into a compound, are added
to the hydrogen and oxygen which to-
gether compose water, we shall have
another compound—sulphuric acid. But
if oil, let us say, which is a compound
of the elements hydrogen, oxygen, and
carbon, is mixed with water, a new
compound will not result. These two
compounds will not combine to form
a third compound, oil will not dissolve
in water—we say—and while we may
keep both compounds in the same con-
tainer, may even shake them vigorously,
they will not blend together to form a
new compound. The result of this

By Ellery W. Stone .

combination is called 2 mechanical mix-
ture, each of the two compounds, oil
and water, retaining its own identity
and characteristics even though in phys-
ical contact.

In disintegrating an element down to
the most minute portion of it which
can exist, we arrive at the atom. In
breaking up a compound, which is com-
posed of two or more elements, into the
smallest part of it which can exist and
still retain the compound’s characteris-
tics, we obtain the molecule. A mole-
cule of any compound is thus seen to be
composed of two or more atoms of the
various elements of which the compound
is formed.

As may be imagined, the greatest in-
terest in the field of advanced chemistry
centers around the atom. Recently it
has been found possible to break up the
atom—not into combinations of new
elements, because the atom itself, as we
have seen, is the most minute particle
of any one element which can exist and
still retain all of the characteristic feat-
ures of that particular element—but into
the electrical charges, called electrons, of
which the atom is composed.

What is the electron itself? That is
something which no one knows. It is
the nearest approach to the infinite to
which the scientist comes. He is able
to measure the amount of its electrical
charge; he knows that there is a posi-
tive electron always associated with
some indefinable mass 1845 times heavier
than that associated with the negative
electron. Both positive and negative
electrons, however, have the same de-
gree or quantity of electrical charge,
except that they are of opposite polarity
or sign—that is to say, the charge of
the heavier electron, if we may speak
of its weight, is positive, while that of
the other is negative.

It is a2 fundamental law of electricity
and magnetism that like charges repel
each other and unlike charges attract.
Thus, if two positively charged elec-
trons, or two negative ones, happen to
be near each other for an instant, their
like charges cause them to repel each
other and they fly apart. On the other
hand, a positive electron has the greatest
attraction or affinity for a negative one,
and if two of these dissimilar electrons
are near enough together to exert their
influence on each other, and if there are
no other electrons in the vicinity and no
other adjacent electrical or magnetic
force which might affect their normal
behavior, their unlike charges will cause
them to fly together and unite,

Bear in mind that the electron,
whether positive or negatlve, is snmply
an electrical charge. It is not associ-
ated with anything tangible, any ele-
ment, of which we have knowledge. It
is believed by some scientists to be as-
sociated with a magnetic strain in the
ether, that muysterious, all-pervading
medium which is said to fill all space
and which serves to conduct or trans-
mit the great family of electrical waves
—the wireless or radio waves, heat, light,
and ultra-violet rays, such as the X-ray
and the emanations from radium and
other radio-active substances. In the next
assignment we shall consider this great
family of electrical waves in more
detail.

What complicates our understanding
of the true identity of the electron is
the fact that since the publication of
the Einstein Theory of Relativity, the
opinion has grown among scientists that
it is- no longer necessary to have our
conception of the ether at all. This
being the case, one can understand why
the theory that the electron is a mag-
netic strain in the now dubious ether
does not mean very much.

However, because it has been scien-
tifically proved, the student must be
asked to accept on faith the theory that
the basis of all matter is the electron—
an infinitesimally small, weightless elec-
trical charge.

In the study of chemistry we find that
the hydrogen atom is the lightest of all
the atoms of the different elements. This
hydrogen atom is now definitely known
to be composed of a single positive and
a single negative electron. It is be-
lieved that the negative electron revolves
in a circular path or orbit around the
positive one, but this is not definitely
known.

The atoms of the heavier elements
are indicated simply by adding to the
hydrogen combination of one positive
and one negative electron additional
negative electrons, together, always,
with an equal number of positive ones.
This is really one of the most amazing
phenomena of all science—that out of
the electron, simply by building up
various combinations of these minute
positive and negative electrical charges,
always an equal number of each, should
emerge the atoms of all the elements.

Now, since the atom is composed of
an equal number of positive and nega-
tive electrons, it follows that the re-
sultant atom itself is not characterized
by any electrical charge or activity. The
number of positive electronic charges is
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exactly balanced, neutralized or can-
celled by the equal number of negative
electrons, since the degree—not the
kind—of electrical charge is the same
with ‘both positive and negative elec-
trons. The resultant electrical charge
of the atom is thus seen to be nil, or
zero.

It has been conclusively proved that
the atom consists of a relatively heavy
nucleus of positive electrons—it is only
in the hydrogen atom that we have but
one positive electron together with its
single negative neighbor—surrounded by
a ring, or by rings, as we approach the
heavier elements, of negative electrons,
Fig. 1 represents what may be.cgn-
sidered as a hydrogen atom, consisting

°®

Fig, 1—Representation Fig. 2—Representation
of Hydrogen Atom of Atom of Heavier
Elemnent

of the “heavy” positive electron to
which is clinging, or around which is
revolving its companion negative elec-
tron. (The plus sign, -, represents
the positive electron, and the minus
sign, —, the negative electron.) Fig. 2
represents the atom of one of the heavier
clements. In Fig. 2 the positive nucleus
is shown as a single circle with eight
positive charges. In reality, this posi-
tive nucleus actually consists of eight
separate and distinct positive electrons.
It will be noticed that the positive nu-
cleus, with a positive charge of 8, is
surrounded and neutralized by eight
negative electrons.

In the above, we have briefly con-
sidered the electron and the electronic
theory of matter. In addition to being,
in a passive or static way, the basis of
all matter, let us see what other char-
acteristics or properties the electron

Since an electron is really an elec-
trical charge, a stream of electrons pro-
ceeding from one point to another re-
sults in a flow of electrical energy and
we have the familiar electrical current.

Certain substances are said- to be
conductors of the electrical current—
that is to say, they permit an electrical
current to freely pass through them.
These conductors are usually the vari-
ous metals (copper is the best practical
conductor), although certain solutions,
usually acidic, are also fairly good con-
ductors.

When a substance is in solution, {. e.,
dissolved in a liquid, usually water,
one or more of the negative electrons
of which it is composed become detached
from the atom and are free to move
about in the solution. So, too, it is
believed that the factor which makes
the metals conductors of the electrical

current as distinct from those substances,

like glass, for example, which are non-
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conductors or insulators, is the fact that
at least one of the negative electrons of
each atom is free to leave the atom and
move about among the other atoms.
Thus, a concerted movement, or drift,
of these negative electrons through the
metal—usually in the form of a wire—
constitutes the electrical current.

ELgcTRICAL DEFINITIONS

We have just seen that the flow of
the electrical current through a wire is
the movement of a stream of negative
electrons. What causes these negative
electrons to flow in a definite direction?

We have previously observed that it
was a fundamental law of electricity
that unlike charges attract each other
and like charges repel each other. Nega-
tive electrons thus flow from one point
to another in a wire only because the
latter point is maintained, or is at a
higher degree of positive charge. The
attraction of the greater positive charge,
then, causes the electrons to move to-
ward that point in the wire, and since
cach electron carries—really is—an
electrical charge, the movement or trans-
lation of all these negative charges from
one point to the other constitutes, as
we have seen, the electrical current.

The difference between the amounts
of positive electrical charge at the two
different points on the wire between
which the electrons flow is called the
“difference in potential” and is meas-
ured in wvolts. (Named after Volta, an
Italian physicist of the early nineteenth
century.) ‘This difference of potential
is sometimes called the electromotive
force and is abbreviated as E. M. F.,
or in formulas as E.

The greater the difference of poten-
tial between the two points, the greater
will be the attraction exerted on the
negative electrons and the greater will
be the number of negative electrons
passing between the two points in a
given length of time. Thus, if we
double the attracting force, we double
the number of electrons or negative

~charges or the electrical current flowing

in the wire. The electrical current is
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measured in amperes (named after
Ampére, a famous French physicist of
Volta’s time), so we say that as we
double the voltage, we double the amper-
age. .

We may liken the voltage or E. M. F.
to the head or pressure which forces a
stream of water through a pipe, the
stream itself corresponding to the elec-
trical current or amperage.

Just as a stream of water flowing
through a pipe encounters friction or
resistance from the inner wall of the
pipe and a certain amount of energy
must be expended in overcoming this
friction, so a conductor offers resistance
to the electrical current. The resist-
ance is actually friction between the
negative electrical charges or electrons
and the atoms or molecules of which the
conductor is composed. ‘This resistance
is measured in okms (after Ohm, a Ger-
man scientist). '

The relation existing between the E.
M. F. between two points on a wire,
the resistance of the wire between these
two points, and the number of electrons,
or the electrical current, flowing be-
tween these points is known as Ohm's
Law, and is written as follows:

E

J= R
where I represents the amount of the
clectrical current measured in amperes,
E represents the difference of potential
or E. M. F. measured in volts, and R
the resistance measured in ohms.

We might express Ohm’s Law, then,
as: the amperes equal the volts divided
by the ohms.

Thus, if the E. M. F. is 110 volts,
and the resistance of the wire—the fila-
ment of an electric lamp, for instance—
is 220 ohms, the current will be 4
ampere (110-2220=.5).

There are two kinds of electrical
current—direct and alternating. Direct
current is that in which the electrons
always flow in one direction through
the wire toward the point of higher
positive charge or potential. If we"
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Armstrong Super-Regenerative Circuit

M ANY experimenters have been
busy lately trying out the vari-
ous forms of the new Armstrong super-
regenerative - circuit, with varying de-
grees of success. Most of them have
come to the conclusion that it is, to
say the least, extremely critical in its
adjustments. The writer believes that
Fig. '1 shows a particular form of this
circuit which has not been given pub-
licity and which is easier to adjust and
gives better results than many of the
other forms that have been shown. Of
course, the underlying principle is the
same in this as in the other forms.
Referring to Fig. 1, 4 and B are two
closely coupled coils of a size suitable
for the wavelength to be received. For
360 meters 4 may be a 100 turn honey-

comb coil, and B 35 or 50 turns. How--
ever, small honeycomb coils do not per-.

mit a very close coupling and much
better results may be obtained by making
B the rotor and 4 the stator of a
variometer. Of course, it is necessary to
break the connection between the rotor
and the stator before using it for this
purpose. F and G are two extremely
small fixed condensers. For each of
these condensers -the writer used two
pieces of annunciator wire, about 4 or
5 inches long, twisted around each
other. The insulation on the wires
forms the dielectric.

It is reasonable to suppose that a
high non-inductive resistance would do
in place of condenser F, since all that is
necessary is to prevent free oscillations
in the aerial circuit.

C may be a Giblin or honeycomb
coil of 600 or 750 turns; D is a similar
coil of 1250 or 1500 turns, and E is a
1000 turn coil. They may be mounted
in a triple coil mounting or simply
placed one on top of the other with
a few folds of paper between them.

The battery H consists of half a dozen
small flashlight cells, variable in steps
of one cell each. The B battery may
be as high as 200 volts. The variable
tap connected to the phones will usually
be found to work best on about half
the total B battery—in this case about
100 volts. However, the circuit will
function nearly as well with the 86
volt battery usually at hand, with the
variable tap at about 43 volts.

The voltages mentioned above have
been determined when using two C-301

amplifier tubes (or two UV-201 ampli-

fiers). The proper voltages for any

given set-up must be determined by the -

experimenter himself. "While it is not
extremely critical, the circuit will not
function if the ratio of the voltages
applied to the two tubes is very far out.
The alternating voltage developed by

BY B. F. McNamce
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i"iy. 1—Simple Form of Armstrong Super-Regenerative Circuit with Outside Aerial

the second tube is quite high when the
circuit is working properly, and conse-
quently more care must be taken with
insulation than in ordinary receiving
circuits. For example, fixed condenser
J should be a mica condenser, as paper
condensers will usually puncture, The
coils C, D and E must also be prop-
erly insulated from each other. A con-
venient way of doing this is to place a
sheet of thin bakelite or empire cloth,
or even a few sheets of dry paper, be-
tween these coils.

To operate this set, turn on the first
tube only, and by varying the coupling
between coils 4 and B, make sure that
4 is connected in the proper direction
for regeneration. It is to be noted that
when the second tube is not lit, the first
tube and its circuit constitute simply a
single-tuned, regenerative receiving set,
and consequently one should be able to
hear signals with this tube alone.
Therefore, before lighting the second
tube, it must first be determined that
this simple receiving set is working
properly.

When the second tube is lit and va-
riable condenser X is set at full capacity,
there should be a very high-pitched note
in the phones. In order for this to
take place, coil C must be connected
in the proper direction for the second
tube to oscillate. Once this high-
pitched note is heard, the tuning con-
denser should be varied until signals
are heard in the phones,

If the B battery on the second tube
is too high, the voltage developed in
coil £ will be too great and nothing
but the High-pitched note can be heard
in the phones. 1f the B battery on the
second tube is too low, the voltage de-

veloped in coil £ will not be sufficient

to paralyze the first tube and stop it
from' oscillating.
It will be noticed when this cir-

cuit is functioning properly, that coils :

4 and B may be much more closely
coupled than when they are used with
the first tube as a simple regenerative
circuit.

The filament rheostats on both tubes
will be found to offer further means
of controlling the operation of this
circuit,

Fig. 2 shows one method of using
this circuit with a loop aerial. Only
the first part of the circuit is shown,

Fig. 2—Loop Aeriai Connection

the remainder being the same as in
Fig. 1. It is important that the loop
be small enough so that when con-
nected in series with coil B and the
variable condenser, the circuit will tune
to the desired wavelength.

So many adjustments present them-
selves in the use of the Armstrong
super-regenerative circuit and many of
them are so critical that it is not the
kind of a circuit one would install with
the reception of broadcast music the
chief object in view. Rather, this set
may be classed as the “experimenters’
delight.” The results that can be ob-
tained are certainly amazing, especially
if little or no aerial is used. Due to -
the fact that the aerial circuit must not
be allowed to freely oscillate, this new
Armstrong’ circuit cannot -take advan-
tage of a large aerial. -

Using a good aerial, one or two steps
of some form of tuned radio frequency

" Continued on poge &2
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BROADCASTING BY
WIRELESS”

EXPERIMENTERS may be inter-

ested in carrying out tests with
radio transmission over electric lighting
wires and thereby eliminating inter-
ference with and from the “air” trans-
mitters. Under the direction of Major-
General Squier a series of such tests
has been carried on at Washington and
Cleveland by R. D. Duncan, Jr., Chief
Engineer, U. S. Signal Corps, Research
Laboratory, Bureau of Standards. The
information herewith is taken from his

“WIRED
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the useful high-frequency energy, which
should decrease with increasing wave-
length, the wavelength was increased
first to 3800 meters and then to 13,000
meters, of which 3800 meters gave the
best results, both as to the quantity of
speech received and as to the quality of
modulation. Assuming the transmitter
conditions to be the same for both
wavelengths, this would indicate the
existence of an optimum wavelength
for the particular distribution system
operated on. It points to the possi-
bility of the existence of similar opti-
mum wavelengths for other transmis-

50 watt fransmitter

PIONEER AMATEUR RADIO
WORK

By Howarp C. SEEFRED
READERS of RADIO may be in-

terested to learn what was done
in long distance amateur work before
radio laws were adopted, when amateurs
used to use anywhere from one to five
kilowatts on a wavelength from 300 to
1000 meters.

Such “old-timers” as Clarence Keller,
Dean Farran, Harold MclIntosh, Frank
Hopkinson, Fritz Faulk and others, who
are active in amateur radio of today,
will no doubt remember *‘them was the
good ole days, but no more.” These

4 l /\ fellows live in or near Los Angeles and
l » l » “ have been in the radio game for nearly
= m fifteen years, including myself and my

o brother. . . .

' My first experience in long distance
amateur reception was made in the fall
and winter of 1912, using a pair of

}00 :’: + 2(%(30 hohm Sll)lperiolr) Blrgnd% 1 lphone;
y { ’ - ught on December 19, , an
U~<-..-._,_. 'pm'(“?ov,fdg,”&f_‘,’”’”g r2v Jfuse plugs 3 used gup to February 17, 1922, when
({ ho o § they were sold), a home-made 1000-
X -O—to o ® meter loose coupler, fixed condenser and
Ay - =Dt o4 & galena detector, using an antenna (4
“3phase,2,3Q0 v. lines ' RO/ ) wires) 50 ft. high and 50 ft. long.
Fig. 1—50-swatt Transmitter Coupled to Power Line switch During this time I heard SJB (Palo
report as published in the Electrical JI5 volt lines
World.
The transmitter was a 50-watt set .
with plate modulation and the addition .
of protective and tuning condenser for A
coupling to the high voltage power lines I
as shown in Fig. 1.
The receiving apparatus consisted of 5 V4 f%“ “ [

a coupled circuit tuner, a vacuum-tube
detector and a two-stage audio-fre-
quency amplifier, as shown in Fig. 2.
During most of the tests the receiving
circuit was purposely maintained in the
non-regenerative condition, so that the
only amplification obtainable was that
due to the amplifier. The receiving
set was plugged into the light socket
of the 115-volt lines with a blocking
condenser. Ground connection was ef-
fected in the usual manner.

Five wavelengths—viz., 350, 420,
710, 3800 and 13,000 meters—were
tested. Of these the three lower gave
neither consistent nor dependable re-
sults when received at different points
on the lines. Furthermore, on the short
wavelengths there was appreciable radi-
ation from the lines, as was evidenced
by the fact that fair radio reception
was obtained on an antenna several
miles from the transmitter. The latter
result is more or less contrary to cer-
tain theoretical predictions which have
been made relative to radiation from
transmission lines at high frequencies.
To reduce the radiation effect and also
the attenuation or linear dissipation of

Yoo

6V,

Fig. 2—Receiving Set Coupled to Con venience Outlet

sion systems. Time did not permit in-
vestigation of the region of wavelengths
between 3800 meters and 13,000 meters
to settle this point definitely.

Further to investigate the radiation
effect, wherever possible, careful com-
parison was made between reception
over the 115-volt lines and on an an-
tenna. On the 3800-meter and 13,000-
meter tests and with the same order
of magnitude of line current obtained
at the shorter wavelengths the very
faintest reception was observable on the
antenna at certain times only. With
the same receiver conditions a good
quantity of speech was receivable from
the lighting wires. This result was
obtained on a number of tests, and it
is believed it is perfectly general.

Alto, Calif.), SAZ (San Jese, Calif.),
SAG (San Francisco, Calif.), DO
(Hollister, Calif.), PH1 (Burlingame,
Calif.), PH2 (Santa Cruz, Calif.), and
PH3 (Pacific Grove, Calif.). All are
from 300 to 350 miles from Los An-
geles. Later on I made a quarter kilo-
watt transformer, using straight gap and
helix. I worked NPL (San Diego,
Calif., 115 miles), which was my best
distance covered. At that time I used
KM or CFS for call letters. Some time
later I made some improvements by
adding a rotary gap and oscillation
transformer (helix type). One good
night I worked KH (Bakersfield, Calif.,
100 miles), the first long distance ama-
teur I worked.
“Ye good ole days, eh, fellows!”
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Radio Frequency Amplification with Standard
Regenerative Sets

THE following hook-ups were devel-

oped owing to a conviction that
the mere possession of a standard type
of regenerative receiver does not neces-
sarily kill the urge to experiment, and
that many a man who owns one would
add a stage of radio frequency if it
could be done without a major surgical
operation.

Tuning raises the efficiency of any
amplifier of this class to such a marked
degree that its use is always advisable,
especially on the shorter wavelengths.
This has been done in the circuits shown,
which use the Aerovox inter-tube
coupler. For any other type of coupling
device or transformer a modification of
the circuits would be necessary.

The easiest type of set to convert to
this plan of operation is that using the
tuned plate circuit feed-back. Most of
the short wave sets come under this
head, as do the Kennedy Universal and
Intermediate outfits when used on
short wave reception. The materials
needed for making the addition are:
tube-socket, amplifier tube, rheostat, and
inter-tube coupler.

Fig. 1 shows the connections. No
wires are to be disconnected inside of
the set, but the grid condenser must be
shorted out, and the amplifier tube sub-
stituted for the detector tube, which is
now placed in the new socket. The
only other change within the set is an
additional wire connecting the plate
terminal of the tube to the terminal
post P on the inter-tube coupler. The
output binding posts are shorted, and
from one of them a lead is carried to
the post on the coupler B. From G
the wire is taken which connects to the
grid of the detector tube. The phones
(or the primary of the audio-frequency
transformer where used), connect to
the variable B battery and to the plate
of the detector tube.

Tuning is carried out as usual, but
will be found to be very sharp, espe-
cially on distant signals. The diagram
shows a single circuit set, but this is
only for the sake of simplicity. In the
case of a loose coupled oufit the pro-
cedure is exactly the same. The tuning
of coursé is still sharper in this case.
Whether this is an advantage or not
depends on the taste of the operator,
as well as his skill.

With tickler regeneration the change
is not quite as simple. Fig. 2 shows the
hook-up. The tickler connection is
shifted to the plate of the second tube,
and the lead from terminal P of the
coupler substituted for it. A variom-
eter is connected to terminals B and P.

By Donald K. Lippincott
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Fig. 2—Conversion of Tickler Regenerative Set
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Fig. 3—Hook-up for Tavo Stages

The grid condenser is shorted out as
before. This gives a hook-up which
is identical with the previous one except
for the addition of the tickler coil.
Since the current in the plate circuit
of the second tube is 180 degrees out
of phase with that of the first the tickler
is now reversed. It is used in this

manner, but with a coupling approach-
ing zero, to prevent oscillation of the
first tube, which may therefore be used
at such filament current and plate volt-
age as give maximum amplification, and
still allow the variometer to be sharply
tuned. This is not only the condition
for maximum feed-back from this
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source,” but also for maximum output
from the second tube. With the tickler
direct, the set becomes capable of a
highly complicated series of howls, as
is true of any system of double feed-
back. :

Having mastered one stage of radio
frequency, many amateurs yearn to try
the effect of two. Fig. 3 gives the
hook-up. More stages may be added
ad lib., the limit being the ability to
tune. Three stages have been used
successfully, but the writer feels that
it would take a better operator than
he to handle four.

In using any of these hook-ups suc-
cess is dependent on careful construc-
tion. Reckless use of soldering paste
seems to rank first as a cause of failure,
with loose contacts a close second, but
careful construction and close tuning
will bring results.

Rapio for OcTOBER, 1922

Radio Fire Alarm Test

Demonstration of the possibilities
of radio as a public safeguard in time
of disaster was a feature of the parade
in connection with the Golden Jubilee
convention of the International Asso-
ciation of Fire Engineers at San Fran-
cisco in September.

A general alarm of fire, under emer-
gency conditions, was sent from a 200-
watt radiophone broadcasting station,
installed by the Radio Corporation of
America at the Civic Auditorium, and
the signals were picked up by motor
apparatus in transit on thc streets
The signals were also picked up v
Kennedy receiver and a Western Flev
tric loud speaker in the convention hall

Fire Chief Thomas R. Murphy Listening to Signmals from Radio
Equipped Fire Truck (in upper left-hand corner)

) —— Y o

Photos by T. P. Stroupe, Staff Photographer, S. F. Bulletin, and

by U. S. Air Service.
COMMON RADIO CODE

ABBREVIATIONS
AHR—Another HR—Here or hear
ABT-—About KW-—Know
AGN~Again MNY—Many
B4—DBefore MK—Make
BT—But MSG—Message
B—Be NW-—Now
BK~—Break NR—Number
CNT—Can't OTR—Other
C—See R—Are
CUM—Come RCD-—Received
CUL—See you later STP-Stop
DNT—Don't TT—That
DWN-—Down TMW-Tomorrow
DA~-Day TNI—Tonight -
ES—And TKS or TNX-~Thanks
GA—Go ahead U—You
GG—Going WI—Will
GT—Get WIX—Wireless
GM—Good morning WL—Well
GN—Good night WT—What
GB—Good-bye 73—Regards
HW-—-How 88—ILove and kisses

and at the central fire station on a
Westinghouse aeriola, Sr.

A United States army truck, op-
erated by Sergeant David Reeves of
the Air Service Unit, traveled through
the streets at high speed. This truck
received the fire signals and was con-
trolled and maneuvered for a demon-
stration of the mobile possibilities of
emergency work from the broadcasting
station in the Auditorium. Records of
two-way work between truck and sta-
tion were kept at the central fire
station.

The demonstration was arranged by
Fire Chief Thomas R. Murphy and
members of the Pacific Radio Trades
Association, with the co-operation of
the Radio Corporation of America, the
Electric Railway and Manufacturers’

Supply Co., the Colin B. Kennedy Co.,
the United States Army Air Service,
Ralph Wiley, chief of the department
of electricity, and the National Carbon
Co., who supplied batteries.

The purpose of the demonstration
was to show visiting fire chiefs to the
annual convention the practical ap-
plication of radio in fire protective
work, as already incorporated in the
budget plans of several cities for addi-
tion to existing equipment.

Radio Corporation 100-watt Radiophone Transmitter Used in Test

AIR MAIL RADIO SERVICE
: SAVES MONEY

A report of the communication ac-
tivities of the Air Mail Radio Service
shows that during the first six months
of 1922 nearly four million words were
handled at a total cost of $35,000, for
messages transmitted between Washing-
ton, New York and San Francisco. In
view of the fact that there are only fif-
teen stations in the Air Mail Radio Cir-
cuit, it is believed that this trafhic total
is an achievement, as is also the ex-
tremely low cost of .009 cents per word,
as compared with an estimated cost of
.02% cents per word for commercial
telegram service. This gives a saving
of over $50,000 for the six months’
period.
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Variable Condensers

A CONDENSER is a piece of elec-
trical apparatus so designed that
the most important and principal prop-
erty is its electrical or electrostatic ca-
pacity. The device may be constructed
to have a fixed capacity, or it may be
variable, the actual difference being in
the mechanical construction. In general,
a condenser consists of two conducting
surfaces, usually in the form of parallel
plates, carefully insulated from one an-
other, and separated by an insulating
medium. The capacity or “size” of the
condenser depends on the area of these
plates, their separation, and the medium
between them. For example, two sheets
of copper, or other metal, separated by
one millimeter of air will have a certain
capacity which we may assume as unity.
Now, if this distance is increased to two
millimeters the capacity will be equal
to half of the first, or one-half unity;
if it is decreased to 0.5 millimeter the
capacity is two units. If a means is
provided for varying this distance at
will, say, by means of a screw or lever,
a variable condenser is obtained, with
limits of capacity from 0.5 to 2.0 units
(the edge effect being entirely neg-
lected).

Suppose the same plates are taken and
arranged as above, and mstead of being
left in air, are immersed in oil. Now,
in this case, if the distance remains the
same, as in the case of unity, we will,
however, have a much larger capacnty
This is due to the fact that the oil in-
tervening has a much greater inherent
dielectric capacity than has the air.
Thus, for most oils, the capacity will be
from two to four times unity, although
no actual change has been made in the
mechanical arrangements of the plates.
The insulating value of the condenser
is also very much greater, as oils, unless
damp or impure, have a very much
higher insulating strength than air.

Generally speaking, practical variable
condensers are made up of inter-leaved
plates or sheets of metal of various forms.
The commonest type is the familiar
semi-circular plate type, where there are
a number of carefully spaced semi-cir-
cular stationary plates with end bearings
supporting an equal or approximately
equal number of similar plates, which
are mounted on a shaft, the shaft turn-
ing in the bearings at the end of the
stationary plates. A condenser of this
type is shown in Fig. 1. The plates
are usually made of aluminum or brass,
and are separated by accurately cut
spacers or washers. The dielectric used
in such condensers is the air between
the plates. This is the type condenser
used most commonly on radio sets today

By D. B. McGown

Fig. 1—Variable Condenser

and it is used chiefly because it is easily
constructed, convenient and can be made
up to have a large capacxty in small
bulk.

Various types of rotary varlable con-
densers have been manufactured, but
very few differ in any important par-
ticulars from the one illustrated. Some-
times very thin sheets of hard rubber
are cemented to the plates, which forms
the dielectric, as well as the intervening
air. Again, as in the Kolster decremeter,
the plates are made of peculiar shape
(that of a logarithmic spiral), so that
the capacity increases in such a way that
the circular scale used to indicate de-
grees will indicate an equal change in
wavelength, per degree, over the entire
limit of the condenser’s capacity. lL.arge
condensers of the ordinary type with
wide spacing between the plates im-
mersed in oil are used on transmitting
sets, such as vacuum tube equipment. A
precision condenser (the Seibt) is on
the market, which is made up similar to
the ordinary type of rotary variable, but
which has the rotary and stationary
plates milled out of solid aluminum
blocks. This enables the spacing to be
made very much closer, and, further-
more, permits a condenser of much
greater accuracy than the usual type
possesses.

A simple condenser may be made up
by taking two concentric metal tubes,
the smaller of which is, say, 1/16 in.
smaller outside than the inside diam-
eter of the larger, and of any conveni-
ent length. Ends may be provided for
the smaller tube, and a rod mounted
inside in such a manner that one tube
telescopes inside of the other, and still
remains insulated, and if proper leads
are taken off they may be connected in
the circuit wherever needed.

A number of flat plates may be taken
and arranged to slide between an equal
number of stationary flat plates, and
connections taken off and connected to
the circuit wherever needed, and the
capacity varied by sliding the plates in
and out.

Liquid condensers have been designed,
using mercury for one plate, the other
being composed of some suitable metal
separated by thin celluloid or other ma-
terial. One type has a single semi-
circular plate with thin mica or cellu-
loid overlaid. On the other side of this
insulating material is placed a small
quantity of mercury and the whole con-
denser as a unit is revolved. As it is
of circular shape the capacity can be
varied, depending on the amount it is
rotated, and a circuit tuned as required.
Another type using mercury forces a
cylinder down into a small pot of mer-
cury, which mercury then is raised up
in the container and acts as one plate
of the condenser, a tinfoil or other metal
covering on the outside of the glass con-
taining vessel forming the other plate.

In general, variable condensers should
be made up so that their capacity will
not change, due to wear or warping of

‘the parts. They should be well insu-

lated, even for receiving, as large losses
may occur in them if they leak. They
should be made up with sufficient rug-
gedness and rigidity to withstand con-
siderable handling. If used in receiving
circuits they should be shielded, so as
to prevent detuning, as a result of the
body capacity of the operator.

Variable condensers are little used
outside of radio and high frequency cir-
cuits. . In the first place, they are of
very low capacity, very rarely exceeding
a capacity of 0.005 mfd. (and very
seldom that large), so they are only
useful at extremely hlgh frequencnes
Furthermore, resonant circuits are little
used outside of radio and kindred high
frequency circuits. A radio circuit han-
dles extremely little power, even in
transmitting, as compared to the thou-
sands of kilowatts handled by the huge
power houses and supply lines. A radio
circuit can be tuned with a condenser
so it will resonated to a given frequency
and handle all its power without danger
to the condenser, even though it might
be a power of several kilowatts, with ex-
cellent results in radio, while the same
amount of power would practically
never be noticed in a power plant. True,
some alternating current lines use huge
condensers on their circuits to balance
up their power factors, but these are so
much larger than those used in radio
work that there is absolutely no com-
parison.

One of the chief objects in using a
variable condenser is to allow the person
using a receiving or transmitting ap-
paratus to tune and adjust with the
greatest ease. For example, in tuning
the antenna circuit of a receiving set
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it is possible to take out a large number
of taps and do away with the need of
a condenser. The same thing could be
done, although less easily, with the sec-
ondary circuit. If we take a primary
coil and put a condenser in series with
the aerial, what is the effect? First, we
have reduced the capacity in the aerial
circuit, and therefore must “load up”
to get to the wave we want, but the
greater ease in tuning and the increase
in sharpness well makes up for this.
Again, take a secondary circuit in a re-
ceiving tuner. We may take a 25 turn
honeycomb coil and with the condenser
we may cover a wavelength range of
from about 150 to 400 meters, with a
single condenser of .0015 capacity or
less. To cover this same range with a
multi-point switch would entail count-
less contacts and then we would not be
able to tune sharp enough to be sure of
getting in all of the C. W. and phone
signals wanted. A variable condenser
can be used with great success as a
variable ‘“feedback™ in an oscillating
circuit and most minute adjustments
may be made.

For a wavemeter a variable conden-

ser is absolutely necessary. A coil of
wire of suitable dimensions with a low
reading ammeter in series with a con-
denser in shunt to the coil will make
an ordinary wavemeter. Now, it would
be useless to try to change the coil,
while in use, but if the capacity and re-
sultant wavelength of the circuit is
varied by the use of the wavemeter, ac-
curate results can be had.

The condenser’s place may be taken
in some cases by a variometer, but gen-
erally no other instrument can take its
place unless radio changes considerably
in future and all stations are put on
one or two wavelengths.

RADIO TANKS PLANNED FOR
ARMY AND MARINES

Efforts to produce radio-controlled
tanks appear to be the very latest step
in Government radio work for the Army
and probably for the Marine Corps ma-
teriel. Today one out of every ten
Army tanks has a radio transmitting and
receiving set, enabling this leading or
control tank to keep in close touch with
headquarters constantly, and communi-
cate by signals with its fellows in battle.
Such efficient liaison would be a trem-
endous step in military science, as the
tanks could also serve as message cen-
ters for the infantry troops, as well as
spot artillery fire, and keep headquarters
posted as to the position of the advance
lines. Before the year is out, it is be-
lieved that all Army tanks will be
equipped with radio communicating out-
fits and that the Marine Corps will also
have tanks equipped with radio.

9BRE

The radio station of A. Maxwell, lo-
cated at C-1 Park Apartments, Evans-
ton, Illinois, has as yet made no great
DX records, due to an inconvenient lo-
cation, but since the C. W. set has been
in conditions seem to be improving.

The station is located in a corner of
the parlor (but that does not make it a
parlor radio set). The receiver is the
standard regenerator, using one tron
tube, baldies, etc. Formerly an ampli-
fier was used, but as it did not make
any material difference in the distance
covered, it was sold.

The spark set employs a 14 kw. Thor
oil immersed condenser, ‘“Super” Ben-
wood gap on a 1750 r. p. m. motor, and
a Thor O. T. The transmitter is kept
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NEW SWEDISH RADIO
STATION

The Radio Corporation of America
has a contract with the Swedish Gov-
ernment for furnishing apparatus for a
high power radio station to handle
direct wireless communications between
the United States and Sweden. The
total cost of the station erected will
probably be over $2,000,000. The new
station will be near Gothenburgh, which
is on the west coast of Sweden. The
contract for the installation of two
200 kw. Alexanderson alternator equip-
ments which, when associated with the
multiple tuned antenna, will each de-
liver to the antenna a current of 600
amperes, and is similar to the equip-
ment which is being supplied to Po-
land by the same company. The re-
ceiving equipment will consist of two
complete and independent modern sets

Station 9BRE

in the “smoke room” behind the boiler.
This deadens the sound greatly, but not
enough to keep more than ten of the
eighteen families from raving. Fortu-
nately our janitor is a “ham,” so he
keeps all but the most violent in check.
As it is, for suffering humanity’s sake, no
spark transmitting is done after 9:30
p. m. Therefore no spark DX, because
it is almost impossible to get out of
Chicago before 10 p. m.

The C. W, set employs two 5 watt
tubes, using the British aircraft circuit,
which meets every expectation. Five
hundred volts rectified a. c. supplies the
plate current. A separate transformer
lights the tubes. Either C. W., chopper,
or fone is used. My best distance up
to date has been done on fone, when a
conversation with S9DHQ (in the next
block) was heard in Minneapolis. Since
the picture was taken two more meters
have been added.

The aerial is a four wire cage, 80 ft.
high at the far end and 55 ft. at the
near. Seeing as the front yard is a park,
it cannot be dug up, so a counterpoise
is used, much to the disgust of the non-
radio tenants. But as previously stated,

THE JANITOR IS A HAM, HIL

composed of tuners and the necessary
amplifying apparatus and will be used
in conjunction with receiving aerials
devised for the reduction of static
disturbances.

At the time that the apparatus con-
tract was signed a very important
traffic contract was signed which as-
sured the direct communication between
Sweden and the United States for a
long period of years.

NEW WORLD RECORD IN RADIO
. RECEPTION

A record of §5.1 words per minute of
perfect copy was made by T. R. McEl-
roy of Boston during the Radio Mara-
thon held at the Pageant of Progress
Exposition in Chicago August 6. Mr.
McElroy, in another test, copied 58
words per minute with § errors.

Radio is like the ouija board in that
anybody can work it (see current ad-
vertisements) but it works better for
some persons than for others, and
that’s no hallucination, either. When
you don’t see things at a seance it is be-
cause you are not in harmony, but
when you don’t hear things in radio
it is because you are either tuned in or
tuned out.
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"The Mystery of VZZ

THE freighter West Camden was
sailing smoothly through the warm
seas of the Pacific a few degrees below
the Equator. She was now about three
days out from Honolulu bound for
Melbourne with $11,500,000 in gold
bullion from San Francisco in her hold.
The senior radio operator, George
Duncan, especially realized his responsi-
bilities because of the valuable cargo.

At nine o’clock in the morning Dun-
can received the last dot of the noon-
time signals from NPL. He
adjusted the set to 600 me-
ters to see if he could pos-
sibly pick up the NPK
weather report on the three-
step amplifier he had recently
constructed. He patiently
listened for a quarter of an
hour and then disappoint-
edly raised his hands to re- Y
move the phones when a §
500 cycle note of an odd,
hollow character attracted
his attention. It was a spark
he had never heard before,
therefore he decided to learn
the identity of the mysterious
station. '

Evidently the station was
tuning. Suddenly it became
very much louder and clear-
er. Then, in perfect Conti-
nental, came “SOS SOS de
VZZ VZZ— SS Vailidas—
position 7° 30' 10" south
lat., 168° 47' 16" west long.
—forward plates smashed in
by derelict pumps working
poorly-—slowly sinking—may
last three hours—comdr—"

Duncan immediately threw the aerial
switch to sending position and acknowl-
edged the SOS.

VZZ replied—“only need one ship
for aid—can you come?”

By this time the second operator was
standing by, ready to assist. He had
already summoned the captain.

In a moment the captain entered.
Duncan said, *“The Pualidas, sixty miles
to the north, is sinking. They say they
only need us. Shall I reply OK?”

“Are any other ships offering aid?”
asked the captain.

“It’s queer, but we seem to be the
only one who heard him,” responded
Duncan.

The captain said, “Tell him that
we’ll be there in three hours, at the
most.” He then proceeded to the
bridge, rang full speed ahead, and
changed the course to north.

In the radio room the 5 kw. trans-
mitter flashed the welcome message
through the air. A reply came back
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By chal‘d S. Greensfeldcr

in a feverish splutter of dots and dashes
—*"“One pump already disabled—crowd
on steam—"
_ Duncan O. K.'d the message and
then, after communicating with the
captain, stood by for further informa-
tion. The second operator went to the
bridge to help locate the crippled ship.
Fifty miles, forty miles, thirty miles,
and yet no sign of a ship. When the
expanse of water separating the two
ships had been cut down to twenty-

- D

“Then in perfect Continental came ‘SOS -80S de VZZ -VZZ'-—

five miles a small island appeared to
the north. The captain, with a worried
look on his face, hurried to the radio
room.

“There is an uncharted island, about
two miles wide, just where the Validas
should be,” he informed Duncan. *Ask
them again for their exact position.”

In a minute the message was sent,
and VZZ replied, after a moment’s
hesitation, ‘“Keep on your present
course—we’re grounded on sand-bar on
north side of island.”” The captain ap-
peared relieved and departed to scan
the horizon once more.

A sudden thought came into Duncan’s
head. He relinquished the apparatus
to his assistant and left to find the
captain.

“Captain,” he said, “do you know
anything about this disabled vessel ?”

“A little,” replied the commander.
“She is a 3500-ton freighter on the
Honolulu-Australia run. I had imag-
ined that she was out of commission.

—

However, it is our duty to render aid,
no matter who the ship is.”

*“Thank you, sir, that is all I wished
to know,” said Duncan. He turned and
left, but instead of returning to his post,
he walked to the rear of the ship to
attend to an unfinished job.

HE ship was now within hailing
distance of the island, which was
seen to be rather heavily wooded; a
closer view revealed a number of inlets.
Soundings were taken at
frequent intervals, and the
ship was run at half-speed.
As they were about to
round the last promontory
on the northwest side of
the island a high-powered
motorboat came swiftly from
one of the inlets and steered
directly for the ship. The
approach was so rapid that
before an alarm could be
given the small craft was
but a few lengths from the
West Camden. At that in-
stant a shot rang out, and a
projectile from a hidden gun
on the island sailed over the
bow of the freighter. A
second shot followed and the
foremast supporting the an-
tenna was severed. Fortu-
nately it fell overboard,
nevertheless it carried with
it a tangled mass of wire
and supports, thereby totally
disabling the W est Camden’s
radio set.

By this time the crew of
the attacked ship was on
deck, but the men in the motor-
boat lost no time. They threw a
rope ladder over the side of the ship and
were clambering up like lightning. The
crew on the W est Camden tried to resist
the attack, but to no avail. They were
so surprised that the pirates had little
trouble in herding them into the mess-
room and locking them up.

Even the officers, whose first thought
was of the valuable cargo, realized that
resistance would be futile and soon were
forced to surrender. The victors imme-
diately took charge of the ship and skil-
fully maneuvered it into a secluded
cove.

There were probably thirty outlaws
all told. It could easily be seen that
the attack had all been elaborately
planned, doubtlessly under the super-
vision of some master-mind.

After a search had been made of the
ship for any remaining members of the
West Camden’s crew, the pirates com-
menced to haul the treasure on deck.




22

By nightfall it was ready to be trans-
ferred to the shore. Several of the
pirates were left on the ship to guard
the imprisoned sailors, while the rest
departed for the island.

INTO the inky blackness of a tropic
night George Duncan raised his
head from beneath the canvas covering
of a stern lifeboat.

From the stern of the ship he had
seen the motorboat come dashing out.
In a moment his course of action was
decided upon. He had realized in a
second the meaning of the unexpected
appearance of the launch.

The absence of other responses to
the SOS, the unfamiliar spark, the un-
charted island! These thoughts flashed
through his brain as he leaped into the
lifeboat and dived under the cover.
There he had escaped detection, and
when darkness descended he lowered
himself noiselessly to the deck. He
grasped a nearby rope and, after fasten-
ing it to the railing, slid down the side
of the ship into the water. After a
few powerful strokes he felt the sand
beneath his feet and soon was walking
on dry land.

Here and there down the sandy beach
small points of light revealed the pres-
ence of the pirates who were enjoying
a smoke. Duncan warily proceeded to
make his way inland. Suddenly a harsh
voice exclaimed, “Who’s there?”

Duncan’s reply was a smashing blow
which landed full in the questioner’s
face, knocking him out. He found the
revolver of his victim and also a large
flashlight. Guided only by a gleam
of light in the interior of the island, he
slowly crept along a path he easily
found.

Twenty minutes more and Duncan
emerged into a cleared space. The moon
had now risen and by its light he dis-
cerned a well-lighted shack. The sound
of the muffled exhaust of a gasoline en-
gine issued from it. To the right of
the shack a square frame some sixty
feet high rose into space. Approaching
it, Duncan noted that it was the sup-
port for a number of wires. Then the
truth dawned upon him. A directional
transmitting loop! Small wonder the
signals had so suddenly increased in
strength! Small wonder that no other
ships had heard the SOS from “VZZ”!

Suddenly a rising, droning purr
brought Duncan to a realization of his
precarious situation. Stealthily he crept
to the door of the shack. He removed
his shoes. As he did so, the operator in-
side commenced to send. From the
hiss of the quenched gap Duncan read
“SOS SOS de VZZ VZZ——" Duncan
opened the door, crept up behind
the operator, and without giving him
time to even turn around, knocked him
unconscious with the butt end of his
revolver.

Duncan surveyed the room. In front

of him was a standard 15 kw. trans-
mitter panel. A separate semi-enclosed
motor-generator was humming away to
Duncan’s right. He could hear the
gasoline engine puffing in the next room.
To the left was a two step amplifier on
a large table. Secured to the table was
a detail map of the South Seas, and
projecting through it was a steel rod
with a heavy knob and pointer secured
to its upper end. The rod pierced the
map at the exact location of the un-
charted island. The senior operator of
KIIK grasped the situation at once,
and seating himself at the table he
moved the knob until the pointer was
in line with Pearl Harbor, T. H. The
large transmitter loop outside, he dis-
covered, was electrically geared to the
rod and moved in unison with it. Dun-
can listened in for a moment and heard
NPM sign off. He took hold of the
key and sent, in a steady hand, “NPM
NPM de KIIK KIIK—SOS SOS de
KIIK.”

NPM checked.

Then—" ‘NPM de KIIK—ss West
Camden captured and looted by radio
pirates—send help quick to uncharted
island 7° 10" 30" S. lat.—168° 47' 15"
W. long.~—sig—Duncan, op of KIIK—
operating outlaw station.” NPM came
back, “QRX O M.” Two minutes
later NPM sent “OK-~sending revenue
cutter from nearby port—will arrive in
six hours-——""

Just then a sharp report was heard
and a bullet from a .44 lodged itself
in Duncan’s right arm. He knew that
it would be useless to resist the desper-
adoes; a monkey-wrench was lying near-
by on the table, so he picked it up and
hurled it into the whirring motor-gen-
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erator. A crash, then the sound of
torn and bent metal marked the end
of the means of transmission.

The first shot had come through one
of the windows of the shanty. The pi-
rates, thinking that they had wounded
Duncan more seriously than they had,
immediately ran around to the door.
Duncan was waiting for them, but he
had to shoot with his left hand, and
his aim was poor. One of his assail-
ants fired point-blank at him and he
fell, shot in the ribs. He saw the
bandits standing over him and then he
drifted into unconsciousness.

The pirates had no doubts as to the
nature of the message Duncan had just
sent. They did not know, however,
how soon the rescuers would arrive.
No time was lost in assembling the
band and preparing the launch for im-
mediate service. They had no time to
unload the heavy sealed chests of gold
from the captured ship. In not more
than half an hour the imprisoned crew
of the West Camden heard the staccato
explosions of the departing craft.

EARLY the next morning the cutter
arrived. The half-starved sailors
on the W est Camden were released from
their confines. Duncan had been missed
from the first and a search for him was
quickly started. He was found in the
shack, nearly dead from the loss of blood.
They carefully removed him to the ship
and upon reaching Melbourne he was
taken ashore and in time fully recovered
from his wounds.

Later he was magnificently rewarded
for his quick-witted deed of heroism that
saved millions and blocked any further
attempts by these modern buccaneers.
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Construction and Operation of a Tube Detector

N eclectron tube detector, which

may be substituted for the crystal
detector in the complete tuning and
detecting unit shown in April, 1922,
RADIO, is described in a recent cir-
cular from the U. S. Bureau of Stand-
ards. The details of making single circuit
and two-circuit tuners may also be found
in Circulars 120 and 121, which may be
obtained from the Superintendent of
Documents at Washington, D. C., for
five cents each. Its cost complete with
the necessary batteries will be between
$23 and $37. Additional electron tube
amplifiers which will greatly increase

Fig. 1——Sketch of Detector Unit

the sensitivity and hence the receiving
radius of the receiving set, will not
require additional storage batteries.
This will make the added cost of the
amplifiers small. This publication de-
scribes simple apparatus of satisfactory
performance without reference to the
possible existence of any patents which
might cover parts of the apparatus.
Apparatus in general similar to that
described can be purchased from re-
sponsible manufacturers whose an-
nouncements can be found in current
radio periodicals.

The unit is composed of a base-
board B and an upright panel 4. On
the baseboard B is mounted an electron
tube E, an electron tube socket §, a
resistor (grid leak) R, a grid con-
denser C, a by-pass condenser C’, and
cight binding posts. On the upright
panel 4 is mounted a filament rheostat
R’, and two telephone receiver binding
posts L and M.

Accessories required are a six-volt
battery, used for lighting the filament,
often called the “A” battery, having
about 60 ampere-hour capacity, a 2214
to 45-volt dry battery (“B” battery),
binding posts, stiff copper wire, wood
boards for the baseboard and upright
panel, and two brass angle braces for
supporting the panel. The “A” battery
will usually be placed on the floor be-
neath the table upon which the other
parts of the equipment are mounted.
Its comparative size is much reduced
in the drawing. An insulating material
panel may be substituted for the wood
if desired. The electron tube detector
may also be entirely enclosed in a wood
cabinet with a hinged cover, if desired.

BaseBoarp. (B Figs. | and 3.)—
The base B is any kind of dry wood
about 614 in. by 824 in. by 34 in. thick.
Eight holes are drilled through the
base in which the binding posts are
fastened. Spacing of these holes is
shown in Fig. 3. By the addition of
two more binding posts properly con-
nected, this detector may be used in a
“regenerative” circuit when the binding
posts are externally connected to a
“tickler” coil coupled to the tuner.
These binding posts are added to the
detector baseboard B in line with the
“input” binding posts Nos. 1 and 2
(see Fig. 1). They are 7/32 in. from
the edge of the baseboard, and the four
binding posts are arranged in such a
manner that they are equally spaced,
134 in. between centers. Referring to
Fig. 1, the wire which leads from the
terminal P of the electron tube socket
is cut at some convenient place Q and
the two ends thus formed connected to
the extra binding posts. The method
followed in making these connections
corresponds with the style of wiring
used in the complete electron tube de-
tector unit. The connection X from
one terminal of the condenser C’, is
also removed and a longer wire con-
nected from this terminal to the other
side of the point Q where the wire was
cut. The base is arranged so that the
three remaining sides and a hinged
cover may be added without changing
the relative positions of the binding
posts. Under each of the four corners
of the base B, rubber or wood feet
(risers) are fastened in order that the
binding post heads and wiring will be
protected on the under side of the base.

UpricHT PaneL (4 Figs. 1 and 4).
—The panel 4 is any kind of wood
about 414 in. by 5 in. by 34 in. thick.
In Fig. 4 a back view of the panel is
shown which brings the two holes for
the telephone receiver binding posts in
the lower left-hand corner. If the panel
is viewed from the front these two
holes will be at the lower right-hand

corner. It seems quite desirable that
this board present a good appearance,
it being the front panel. Four holes
are drilled in the panel 4, one for the
bolt which fastens the panel to the
brace (see L, Fig. 1), two for the
telephone receiver binding posts L and
M, and one for the shaft of the fila-
ment rheostat R’ (see Fig. 1). The
exact location of the hole for the rheo-
stat shaft is determined from the rheo-
stat itself. It is drilled so that the
rheostat ‘will occupy as low a position
as possible, allowing room enough to
do the necessary wiring.

Fig. 2—Viesw of Completed Unit

Tar ELectroN Tuse Socker § is
of commercial design. No suggestions
are offered as to the particular kind
of socket to use. There are many
types available and the majority of
them will be found satisfactory for this
purpose.

Grip LEak AND Grip CONDENSER.
—The grid leak and grid condenser
may be purchased together or separately
or they may be constructed. If one
expects to use a detector type of elec-
tron tube (sometimes called “soft” or
“gas” tube) it is recommended that
these two parts be purchased with the
tube, care being taken to select the
proper values of resistance and capacity
for the grid leak and the grid con-
denser, as specified by the manufacturer
of the tube purchased. The resistance
of the grid leak will usually be between
1 and 5 megohms (1,000,000 and 5,000,
000 ohms) and the capacity of the grid
condenser will be about 0.0003 of a
microfarad (300 micromicrofarads). If
an amplifier type of electron tube (some-
times called a ‘“‘hard” tube) is used,



24

the resistance of the grid leak may
generally be anywhere within the re-
sistance limits specified above and the
same size of grid condenser used as
mentioned above. Experimental grid
leaks may be made for such electron
tube detectors. This is only suggested
for its educational feature. If the two-
stage audio-frequency amplifier is used
also, it will be quite difficult to make
a grid leak that will work satisfactorily.
Such an experimental grid leak may be
made from a piece of fiber about 34 in.
wide, 114 in. long and from 1/32 to
14 in. thick. Two 4-in. holes are
drilled along the center line of the piece,
about 1 in. apart. A line is drawn
between the two holes, using India or
drawing ink. Contact with the ink
line may be made by the use of two
brass (6/32 or 8/32) machine screws
about 4 in. long and each equipped
with one nut and two washers. The
machine screws are put through the
holes in the ends of the fiber strip with
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Fig. 3—-Ba:eboard

one washer on each side of the fiber
strip. A small piece of tin-foil may be
rolled up and wound around each ma-
chine screw between the fiber and the
washer, so that the tin-foil pad will
make contact with the ink line. When
the nuts are tightencd down, the tin-
foil pads will flatten out and form a
contact between the brass washers and
the ends of the ink line. = Since the
ink line makes a partial electrical con-
ductor of high resistance, the thickness
and width of the ink line will de-
termine the resistance of the grid leak
to a great extent. The value of re-
sistance may be decreased by inking the
line over several times, until the elec-
tron tube detector works best. A suit-
able condenser may be made from tin-
foil and parafiined paper after the man-
ner described in Bureau of Standards
Letter Circular No. 46, the shape of
the condenser being modified to suit

il

the present space requirements, and the
total area of each of the tin-foil sheets
reduced to six square inches.

By-Pass ConpeNser C’ is any small
sized fixed condenser having a capacity
of from 0.0003 to 0.0015 microfarad
(300 to 1500 micromicrofarads) which
may be purchased or made according
to the description given in Bureau of
Standards Letter Circular No. 46.
While this condenser is not absolutely
necessary, its use is advisable.

THe BinpIiNce PosTs used on the
base may be 6/32 or 8/32 brass ma-
chine screws each equipped with two
nuts and two washers, if regular bind-
ing posts are not available. The tele-

phone receiver binding posts L and M~

should be of the set-screw type to ad-
mit the tips of the telephone receiver
cords.

FiLAMENT RHEOSTAT R’.—The fila-
ment rheostat may be constructed, but
no details are furnished. If the rheo-
stat is purchased, it is desirable to se-
lect one designed for panel mounting as
well as one having a neat appearing
knob and pointer. The rheostat should
have a resistance of about 7 ohms and
a current-carrying capacity of about
114 amperes.

THE Accessory BATTERIES are com-
mercial articles. The purchaser of a
storage battery for lighting the filaments
should get full instructions from the
dealer for testing and re-charging the
battery. The dry battery (‘“B” bat-
tery) usually used for the plate circuit
cannot be re-charged. The normal life
of a battery of reliable manufacture is
about six months. Storage batteries for
use as “B” Dbatteries are available.
Their first cost is greater than that of
dry batteries, but they may be re-
charged.

Assembly and Wiring

Woop FiNisH.—It is essential in
electron tube sets that the wood be
protected from moisture. While the
wood base and panel may be treated
with paraffin, it was found more satis-
factory to first dry the wood and then
stain and varnish it, using a good
varnish, preferably insulating varnish.
Shellac is not recommended. It is
rather difficult to give definite sugges-
tions concerning drying and staining of
wood. Wood may be put in a warm
oven for an hour or so to insure more
or less complete drying. A lamp-black
or carbon pigment stain is not used
ordinarily on such radio parts and it
would be well to avoid the use of such.
The stain and varnish are thoroughly
dried before the apparatus is mounted
on the wood baseboard and panel.

BaAseBoARD.—The eight brass ma-
chine screws or binding posts are put
in the holes already drilled in the base-
board. If machine screws were to be
used the heads would be put on the
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under side of the baseboard with a
brass washer between the head and the
baseboard. A brass washer and two
nuts are then fastened to each screw,
on the upper side of the baseboard,
with the washer next to the baseboard.
The tube socket §, the grid condenser
C, the grid leak R, and the by-pass
condenser C’, are next screwed to the
baseboard. {(Certain types of condens-
ers will be held in position by the
wiring only.) The exact location of
these parts cannot be stated because the
several types of parts commercially avail-
able will vary somewhat in dimensions.
The tube socket § is mounted so that
the two terminals marked G and P
(Fig. 1) are nearest the upright panel.
Blocks Y and Y’ are put under the sock-
et § so that the four terminals of the
socket do not touch the wood baseboard.
This is done by cutting off two round
wood blocks just long enough to raise
the socket terminals clear of the base,
and mounting them so that the screws
i
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Fig. 4—Upright Panel

which hold the socket to the baseboard
will pass through holes in the centers
of the blocks. After the socket §, grid
condenser C, grid leak R, and by-pass
condenser C’ are mounted the parts are
wired up.

No. 14 bare tinned copper wire is
used in wiring. This makes the con-
nections stiff and self-supporting. This
wire is ordinarily furnished in rolls.
The wire should be straightened before
it is used. It can be straightened by
clamping or otherwise fastening one end
solidly and pulling on the other end
just hard enough to stretch the wire
slightly. It is also a good plan in
wiring such sets to have all wires run
as directly as possible, neatly, and all
bends made at right angles. When a
wire it attached to a binding post, a
loop or eye is formed on the end of
the wire and the wire at the eye flat-
tened with a hammer. This gives
more contact surface. Special lugs may
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also be soldered to the ends of the wire
before the connection is made.

A small hole is drilled through the
baseboard just back of each of the
tube socket terminals marked F (see
Fig. 1). A short piece of wire is fast-
ened to the right-hand socket terminal
marked F and is then led through the
small hole in the baseboard to the un-
der side of the baseboard. The same
wire is led to the binding post F+ and
fastened between the machine screw
head and washer underneath the base-
board. The same wire is further led
to the binding post marked B— and
fastened between the machine screw
head and washer underneath the base-
board. All wires which are run on the
under-side of the baseboard are shown
by dotted lines.

A short piece of wire is soldered to
the wire leading from the right-hand
socket terminal marked F, just above
the baseboard and led to the “input”
binding post No. 1, and fastened be-
tween the washer and the first nut.
This wire is shown as a solid line which
means it is on the upper side of the
baseboard. The wires do not touch the
wood boards except at the terminals and
where the wires pass through holes in
the baseboard. The wires may be raised
more or less to accomplish this. The
two terminals of the grid condenser C
are connected to the two terminals of
the grid leak R, as shown in Fig. 1.
A wire is soldered at ¥ and led to the
input binding post No. 2.

This wire is kept quite close to the
baseboard. Another wire is soldered at
¥’ and led to the tube socket terminal
marked G. The remainder of the
wiring is left until the upright panel is
assembled and fastened to the baseboard.
Notes on soldering are given later.

UpricHT PANEL. — The filament
rheostat R’ is mounted on the upright
panel 4 so that the two terminals will

be in a convenient position for wiring.
Two binding posts of set-screw type, L
and M, are inserted in their proper
holes, and the upright panel mounted
in position by bolting it to the two
brass angle pieces Z and Z’, shown
in Figs. 1, 2 and 3. One of the tele-
phone receiver posts L serves as a bolt.
Two small holes are drilled through
the baseboard near the two terminals
of the filament rheostat R’. A wire is
run from the “output” binding post
marked 4 (Fig. 1) along the upper
side of the baseboard to the back of
the telephone receiver binding post
marked L. A wire is fastened to the
tube socket binding post marked P and
from thence led to the back of the
telephone receiver binding post marked
L, or else soldered to a convenient place
on the wire leading from binding post
L. These wires are shown in Fig. 1.
A wire is run from the binding post
marked 3 to the back of the telephone
receiver binding post marked A1 and
also a wire from B+ to binding post
No. 3, underneath the baseboard. One
of the terminals of the by-pass condenser
C’ is connected at the point X and
the other terminal of the condenser is
connected at the point X”.

The method of making these connec-
tions depends to some extent on the
particular type of fixed condenser which
is used. If the condenser be provided
with flexible leads one of them is sol-
dered at the point X and the other is
likewise connected at the point X/, If
the condenser is provided with lugs,
connections are made by bending the
wires into the proper shape and solder-
ing thereto. A wire is run from the
filament rheostat binding post marked
T through the hole in the baseboard
and thence along the under-side of the
baseboard to the binding post marked
F—. This wire is shown in Fig. 1 by
a dotted line. Likewise a wire is run

Fig. 5—Complete Set-up

from the rheostat binding post # un-
derneath the baseboard and up through
the left-hand hole in the baseboard at
the rear of the electron tube socket §
and connected to the left-hand bind-
ing post marked F. This completes
the assembling and wiring of the elec-
tron tube detector unit.

Directions for Operating

ConnEcTIONS.—It has already been
stated that better results are obtained if
the two-circuit tuner described in Bu-
reau of Standards Circular No. 121 is
used with the electron tube detector.
However, the single-circuit tuner de-
scribed in Circular No. 120 may be
used or the electron tube detector may
be connected to any tuner not already
supplied with an electron tube detector.

If the single-circuit tuner is used
with this electron tube detector the
several parts are arranged somewhat as
shown in Fig. 5. The single-circuit
tuner (shown at extreme left) is fully
described in Circular No. 120. The
greater portion of the wiring is be-
neath the baseboard. The wires shown
as ———-— are those already described in
Circular No. 120. The wires shown as

. are the new wires added. Such
wiring will not disturb the set for use
as a crystal detector receiving set. The
second unit to the right is the electron
tube detector described in this circular.
Accessory parts, such as telephone receiv-
ers, “B” battery and “A" storage battery
are also shown in Fig. 5. As previously
mentioned, the “A” battery is shown
here reduced in size, and it is usually
placed under the table upon which the
rest of the apparatus is mounted.

If the two-circuit tuner is used with
this electron tube detector the arrange-
ment of the parts is similar to that
shown in Fig. 5, except that the two
units consisting of the coupler and the
variable condenser with crystal detector
replace the single-circuit receiving set
shown at the left. Connections between
the secondary of the coupler and the
terminals of the variable condenser are
the same as described in Circular No.
121. Two more binding posts are
added at the rear edge of the baseboard
supporting the variable condenser and
crystal detector (see Fig. 6). The dot-
ted lines clearly indicate the new wiring
connections as described for the single-
circuit receiving set.

The antenna and ground wires are
connected as described in Circular No.
120 and as shown in Fig. 5. Binding
post No. 5 is connected to binding post
No. 1 and binding post No. 6 is con-
nected to binding post No. 2. The
telephone receivers are connected to the
binding posts L and M as shown in
Fig. 5. The red (positive,*) wire of
the “B” battery is attached to the elec-
tron tube detector binding post marked
B+ and the black (negative,~) wire
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to the binding post marked B—. An
insulated flexible copper wire is run
from the red (positive,*) terminal of
the 6-volt “A” storage battery to bind-
ing post marked F+ (Fig. 5) and a
similar wire from the black (negative,™)
terminal of the “A” battery to the
binding post marked F—.

OperRATION.—The filament rheostat
knob J (Fig. 5) is turned to the ex-
treme left and the electron tube E in-
serted in the electron tube socket .
The filament rheostat knob is then
turned to the right until the electron
tube filament becomes lighted, the bril-
liancy depending upon the type of elec-
tron tube used. When one of the
telephone receiver terminals is removed
from its binding post and again touched
to the post, a sharp “click” in the tele-
phone receivers will be an approximate
indication that the circuit is in working
condition. If the test buzzer as de-
scribed in Circular No. 120 is available,
it may be attached (as described) to
the tuner binding post marked “ground”
and then the rheostat adjusted until the
sound in the telephone receivers is the
loudest. The reader should bear in
mind that the electron tube detector
unit is merely substituted for the crystal
detector and the tuning of the receiv-
ing circuit is the same as described in
Circulars Nos. 120 or 121, When
signals from a desired transmitting sta-
tion are heard as loud as possible by
tuning, the intensity may sometimes be
improved by adjusting the knob on the
filament rheostat so as to increase or
decrease the filament current (current
from the “A” battery). The knob is
kept in the position of minimum fila-
ment current without reducing the
strength of the incoming signals.

If a detector type of electron tube
be used, the voltage of the “B” battery
is changed until the greatest signal in-
tensity is obtained. This necessitates
the use of a tapped “B” battery.

The operator must not expect too
much of the apparatus at the first trial,
and even assuming that he has had ex-
perience with crystal detectors, some
difficulty may be experienced in getting
the electron tube to operate. In this
case he should first ascertain if the
various parts of the complete receiving
equipment are properly connected; or
again, it may be found that some of the
connections to the electron tube detec-
tor unit are improperly made. Special
care should be taken to see that the
“A” and “B” batteries are connected
_to the proper terminals of the electron
tube detector unit. After a little ex-
perience the operator will find the
electron tube to be much more positive
in adjustments than the crystal detector.

Notes on Soldering

It has been stated above that certain
connections were soldered. In fact, one
could well advise that all connections
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about a radio circuit be soldered, but
soldered correctly. There are some
general hints that may be given but
judgment and experience are essential.
(1) The soldering copper must be
clean and the tip well coated with solder.
1f the tip of the soldering copper is not
bright it should be filed clean. It is
then heated, care being taken that the
tip is not directly in the flame. After
the copper is hot—not red hot—it is
dipped in the soldering flux or paste and
the copper tip coated with solder. (2)

Fig. 6—Two-Circuit Tuner Connections

The wires are cleaned where the solder-
ing is to be done, using fine sandpaper,
then a small amount of soldering flux or
paste is applied at the joint, and the
wires to be soldered are tinned or coated
with solder before the wires are joined.
After the wires are tinned they are
soldered together, using just enough
solder to make the joint solid. The joint
should not be jarred while the solder
is still soft; to do so weakens the joint
and gives the solder a dull appearance.
A good soldered joint will be smooth
and bright. (3) All excess soldering
flux or paste should be cleaned off.
Gasolene or alcohol will assist in clean-
ing off the paste. This last point is
sometimes overlooked and the excess
flux often causes the copper wires to
corrode. .
Approximate Cost of Parts

The following list includes the cost
of parts of the electron tube detector
unit and the “A” and “B” batteries.
It does not include the cost of the tele-
phone receivers or of any of the other
equipment used to make up the complete
receiving outfit, since this has been given
in Circulars Nos. 120 and 121.

Electron Tube Detsctor Unit—
Electron tube

Electron tube socket.......... .75 t0 2.00
Filsment rheostat ............ 1.00 to 2.50
Grid lesk and grid condenser... .50to 1.50

By-pass condenser, sbout...... .35
Ten (10) feet No. 14 bare tinned

copper wire, about ........ 10
Miscellaneous binding posts and
screws, about .............0 45
Batteries—
‘*A'" storage battery, 6.volt, 60
ampere-hour capacity ..... $15.00 to $20.00
*B’’ battery, 2214 to 45 volts 1.00t0 8.00
Total .....ecivvvenenns $23.25 to $86.70

The Navy has sold its 30,000 surplus Radio
transmitting tubes to Bachrack Brothers of
New York at $2.51 each. The successful pur-
chaser was not the high bidder, but due to
the elimination of some bids which did not
comply with technicalities, this company se-
cured the award.
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NAVY PLANS AIRSHIP
AND RADIO STATION

The two largest airships in the world,
now building for the Navy, one at Lake-
hurst, N. J., and one in Friederichs-
hafen, Germany, will have the latest
and best radio equipment capable of
development. Anticipating their com-
pletion, their home port is being fitted
up for their arrival with a high powered
radio station.

A new type of radio transmitting an-
tenna without towers has just been in-
stalled at the Naval airship base at
Lakehurst, N. J., Naval Radio Station
NEL. In an effort to keep the big
landing field clear for the two giant
rigids ZR1 and ZR3, and to eliminate
high towers and aerials, the radio en-
gineers of the Navy designed a long low
aerial. It is nearly 800 ft. long and
fully 120 ft. wide, forming a sort of
gridiron, mounted on poles 60 ft. in
height. Technically, it is a multiple-
tuned antenna with several ground
leads. By erecting the aerial along one
side of the field a clear open space is
left for .maneuvering the ships.

Recent transmission tests with the
new aerial have carried messages on 900
meters to Newport, R. 1., and Norfolk,
Va., distances approximating 200 and
250 miles, which indicates excellent day-
time service. Daytime communication
with the big airships when they are
cruising within about 300 miles of the
station is promised. At present a vac-
uum transmitting set with 1 kw. in the
antenna is used, and the experts believe
that on clear nights in winter com-
munication can be carried on with air-
craft or ships fully 2000 miles out on
the Atlantic. This will insure the pick-
ing up on the German-built ZR3, on
her maiden trip to her home port, before
she is a third of the way over. When
the R-38 made her initial trans-Atlantic
cruise she was not heard from until
within about 600 miles of New York.

The new aerial was designed and built
by the Naval Aircraft Radio Laboratory
at Anacostia, and installed at Lakehurst
by radio men from the Philadelphia
Navy Yard.

In addition to the new radio trans-
mitting set, Lakehurst will have a radio
compass station which will enable the
dirigibles to determine their positions in
the air within a radius of 200 miles, and
locate the field when returning from a
cruise in darkness or in dense fogs. Ra-
dio equipment for the big rigid ships has
not yet been designed, but it is under-
stood that as plenty of room will be
available for engine-driven generators
producing great transmitting power, a
very long range set can be installed, and
it is hoped that both radio telegraph
and telephone communication can be
carried on up to 300 and 100 miles,
respectively.
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Training Broadcast Announcers

WHEN KDKA was first started and
popular phonograph records com-
prised the musical entertainment, the an-
nouncers had little difficulty in properly
pronouncing the singers’ and composers’
names. However, it was not long be-
fore the Westinghouse company decided
to make the greater part of the radio
program classical rather than popular,
and the difficulties of the announcers
really started from this decision.

The first announcers at KDKA were
chosen for their voice modulation and
the fact that their tones, when heard on
the radio receiver, were pleasing and
well rounded. The fact that they might
not have great success at pronouncing
the names of the composers and the ad-
ditional fact that the French, Italian
and German music might be announced
in a manner which made it ludicrous,
was not taken into account. However,
the radio division was not kept in doubt
very long as to the manner in which the
announcers were fumbling the pronun-
ciation of the foreign names.

For instance, one evening when there
was a long list of French names con-
fronting the announcer who boldly
called them off one after another in his
best Anglo-Saxon intonation and accent,
he was interrupted by the strident voice
of his manager.

“How do you pronounce ‘Berceuse,’
by Godard?”’

The answer was short and to the
point. It sounded something like “ ‘Ber-
koos,’ by Goddard.” The manager’s next
remarks were lost when they were
choked off half-way down his throat,
and he promised the announcer that in
the morning he would receive some fur-
ther instruction on pronunciation, add-
ing some extra words that had very little
to do with pronunciation.

However, the radio audience had
started to object strenuously to the
Anglo-Saxon pronunciation of the
French and Italian words long before
morning. The telephone kept ringing
constantly. Many linguists all over
the country were anxious to impress the
announcers with the fact that their pro-
nunciation was all wrong.

The next afternoon the colleges were
heard from. Almost all the colleges in
the East sent in protests against the im-
proper pronunciation of these well-
known words. The music lovers were
even worse. Some of the more tempera-
mental actually shed tears at the man-
ner in which the names of the beloved
masters were Anglicized.

So, in the morning, even before the
protests began to arrive in great num-
bers, the announcers went into strict
training. They were required to pro-
nounce all the names of the pieces on

the program for that evening and re-
hearse - them several times in order to
memorize them. This was the begin-
ning of the Westinghouse system of
training.

As the program has increased many-
fold over the schedules of those early
days, the announcers have found it much
more difficult to guard against errors
creeping into their enunciation. There-
fore, before the announcer goes on duty
he must rehearse his program in detail
before the literary critic of the depart-
ment of publicity. Every word uttered
by the announcer during the entire pro-

tests and criticisms. Perhaps the an-
nouncer is quite familiar with the proper
pronunciation of the word, but a slip of
the tongue in an unguarded moment, and
he is in for it. Not only his immediate
friends in the office in which he works,
but also those who know him only re-
motely, take great delight in phoning
him the first opportunity and telling him
of his error. Then the returns from out-
lying districts make mention of it until
the announcer feels that everyone in
America must know of his error. This
outside check, or the criticism of the
radio public is the thing which the an-
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Rehearsing Program to Literary Critic

gram is first criticised and corrected, if
in error, by the criticc. The manner of
delivery, the intonation, the pitch of the
voice, and all the little details of an-
nouncing must first pass the critical ears
of the man who sees that no errors are
broadcast. .

This does not mean that only those
announcers whose experience is limited
are required to rehearse their programs,
but even the ones who have been on
duty the longest, almost two years, are
required to go through their daily paces
just the same. They must have every
word correct. If there is the slightest
doubt about the pronunciation of a
word, it is looked up in the encyclo-
pedia and this authority used. If it is
necessary to look up a foreign word
whose accent is difficult to the American
tongue, one of the linguists employed by
the Westinghouse company is also called
into consultation.

Even with all this care, an occasional
error does crop out in the program, and
with an audience of almost a quarter of
a million there is bound to be some pro-

nouncer feels most keenly, even more
so than the correction of his manager.
He is ever trying his best to improve his
diction and to guard against the trans-
mitting of any errors in speech.

So, between his daily training before
the literary critic, and the criticism of
the radio audience, which is always sin-
cere, the announcer is kept on the qui
vive to improve himself. It is, there-
fore, only rarely that a serious mistake
is heard in Westinghouse broadcasting,
and when this occurs the audience can
rest assured that “coals of fire” will be
heaped on the offender’s head, and that
it will have been his first and last of-
fense. Public opinion will see to it that
he does not repeat.

Unable to dispose of a good, but not mod-
ern, house in Dallas, Texas, in spite of al-
luring offers which brought no bidders, an
enterprising real estate operator equipped the
old mansion with the very latest radio re-
ceiving set and so advertised in the leading
paper. Replies came immediately and from
dozens of offers he was able to dispose of
the house with a good profit.
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The Improbability of Radio Power Transmission
By Dr. Charles P. Steiometz, Chicf Consulting Engincer of the General Electric Company

THE successful development of radio

communication by telegraph and
telephone raises the question of the
possibility or impossibility of radio power
transmission.

In some respects, radio power trans-
mission exists today, for the message
which you receive by radio has been
carried by the power of the electro-
magnetic wave from the sending to the
receiving station. However, while the
sending station sends out electro-mag-
netic waves of a power of several kilo-
watts or even hundreds of kilowatts,
this power scatters in all directions, and
it may be only a fraction of a milliwatt
which we receive, that is, less than a
millionth of the power sent out. But
this small power is sufficient, when am-
plified, to give us the message.

The problem of power transmission
essentially differs from that of the
transmission for communication, that in
power transmission most, or at least a
large part of the power sent out by the
generating station must arrive at the
receiving station, to make it economical
to transmit the power.

Hence, the problem of radio power
transmission is that of directing the
radio waves so closely that a large part
of their power remains together, so as
to be picked up by the receiving station.
Much successful work has been done
in directing radio waves, and for in-
stance our trans-Atlantic stations send
out most of their power castwards. But
still, even as directed, the power scat-
ters over the coasts of Europe from
Norway to Spain, so that it is impossible
to pick up an appreciable part of it.
The limits of impossibility of concen-
trating a beam of radio waves may
illustrated by comparison with a beam
of light. Light is an electromagnetic
wave, differing from the radio wave
merely by having a wavelength many
million times shorter. While usually
the light scatters in all directions, like
the wireless wave, we can direct it in
a concentrated beam by the searchlight.
But there is inevitably a scattering of
the light in the searchlight beam, and
when the beam starts perhaps with a
square yard section at the searchlight
mirror, at 10 miles distance it has at
the very best scattered to a diameter of
2000 ft., and at 100 miles distance the
beams cover a section of 16 square
miles. If it were a beam of radio power,
it would thus require at 100 miles dis-
tance a receiving station covering 16 sq.
miles—about four miles wide and, what
is still more difficult, four miles high,
to pick up a large part of the power.
The cause of this scattering is two-
fold. First, the inevitable imperfec-
tions of any apparatus. No matter how

perfect a reflector, there are slight im-
perfections, and at 100 miles distance
they seriously count.  Furthermore,
even with an absolutely perfect reflector,
the beam of light would stay together
only if the light came from a mathe-
matical point. As it must, however,
come from a small area, this causes an
inevitable scattering, which at best gives
an angle of scattering of about two
degrees. This is about 100 times as
much as would be permissible to eco-
nomically transmit power a hundred
miles by a direct radio beam.

Thus the probability of power trans-
mission by directed radio is very small,
except perhaps, in very special cases where
the distances are moderate and the ef-
ﬁciency of transmission of secondary
importance.

The second possibility of radio power
transmission—at least theoretically—is
by resonant vibrations or standing
waves. Suppose we had a very large
sending station sending out electro-
magnetic waves not of hundreds, but of
hundred thousands of millions of kilo-
watts, and suppose we could find a
wavelength where the absorption in the
passage of the wave through space
is sufficiently small so as to be negligible
compared with the amount of power.
Assuming first there were no receiving
stations. Then the waves issuing from
the sending station would circle the
globe and return to the sending station,
and if the wavelength is adjusted so
that the return wave coincides with the
outgoing wave, it would return its
power, and little power would be re-
quired from the sending station to
maintain such a system of high power
standing waves, only enough to supply
the losses—just as little power is re-
quired in an electric wire transmission
system, to maintain the voltage wave,
as long as no current is taken off. Sup-
pose now we erect a second station,
tuned for the same wavelength as the
sending station. It would resonate with
the standing electromagnetic wave is-
suing from the sending station, thereby
stop its passage by absorbing its energy.
It would, as we may say, punch a hole
in the standing wave sheet coming from
the sending station. Power would then
flow into this hole; the sending station
would begin to send out additional
power to maintain the wave sheet, and
this power would be received by the
receiving station, This would give a
real radio power transmission. Any re-
ceiving station of suitable design would
then be able to pick up power from the
universal power supply carried by the
standing wave sheet covering the earth.
Also several sending stations may send
out power. These may either have dif-

ferent wavelengths, then would not in-
terfere, and the receiving station could
be tuned to receive power from any of
the generating stations. Or — what'
would be preferable—all the generating
stations would be tuned to the same
wavelength, that is, the same frequency.
Then they would have to be synchron-
ized and operate in synchronism, just
as different electric generating stations
on the same transmission line are
operated in synchronism.
Theoretically, this is an interesting
speculation, but whether it could ever
become a possibility would depend on
the question whether a radio wave of
such length could be found as to make
the losses of power by absorption, etc.,
economically permissible, and whether
stations for such wavelength and power
would be economically feasible, Further-
more, it would have to be an interna-
tional development. Therefore, even if
such radio transmission by a stationary
electromagnetic wave sheet were pos-
sible, its realization at best is- rather.
distant, so that the present outlook for
radio power transmission is very remote.
I thought it of interest, however, to
bring this before you as an interesting.
speculation of future possibilities.

UNCERTAINTY - AS TO BRIT-
ISH BROADCASTING PLANS

There is still much uncertainty re-
garding the conditions under which
wireless broadcasting will be carried
out in England, according to Electrical
Division of the Department of Com-
merce. Differences have arisen between
manufacturers and the Postmaster Gen-
eral, and conferences are now being held,
attended by representatives of between
40 and 50 firms, including those which
have applied for licenses to broadcast.
The vital question is as to the erection
of broadcasting stations, one group
wishing to have the construction of all
of them handled by one organization,
and the other, composed of smaller
manufacturers, opposing this office, which
they characterize as monopolistic. The
scheme as outlined calls fo reight stations
which are expected to cost approximate-
ly £20,000 each. In connection with
the cost of the broadcasting program it
has been suggested that the Govern-
ment’s “listening in” license fee be in-
creased and that the additional sum
thereby obtained be placed in a common
fund out of which the program would
be provided. At present it is proposed
to charge 10/6 ($2.44 at par) for reg-

istration of receiving sets.
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Tests with a Portable C W. Transmitter

WITH a view to determining the

radio possibilities in the mountains
inland from San Diego, California, a
special portable set was built consisting
of a detector and two-step amplifier
for receiving, using the CRS circuit,
and a 15-watt C. W. set, incorporated
in the unit, using the Heising circuit.
While the apparatus when assembled is
not as compact as the commercial prod-
ucts, it is very compact, and on test,
on a regular antenna, proved as efficient

Portable Transmitter and Receiver Used
tn Test

as the ordinary uncrowded C. W. set
of the same power. For preliminary
tests a special antenna was mounted on
the automobile, in this way permitting
prospective sites to be felt out tenta-
tively prior to erecting a more efficient
antenna.

Laguna Mountain was selected for
the first experiment because of its iso-
Iation and the practical need of com-
munication. It is in the Cleveland
Forest Reserve, rising 6200 feet above
sea level. While heavily wooded on one
side there is a reasonably large area at
the summit fairly clear of timber. This
area extends back to what is known as
the “rim of the desert,” where there
is a precipitous drop into the Imperial
Valley district, the view from which
point forming one of the wonders of
Southern California.

The tests were carried out during
the week-ends of August 18th, 19th,
and August 25th, 26th. During the
first tests comparisons were made be-
tween the car antenna and a single wire.
‘There was little difference in the effici-
ency from the receiving standpoint,
though from the transmitting the car
antenna amounts to little more than a
loop, and the addition of a single wire
was considered necessary. The body of
the car was added as counterpoise in
both cases. On the second trip 2 2x 4
was lashed to a pine tree and a two-
wire antenna thus elevated 45 ft. at
the free end and 15 ft. of 2x 4 at the

By Dr. A. E. Banks

lead-in completed the antenna system.
During this trip also a four-wire coun-
terpoise spiderweb suspended 5 ft. from
the ground was employed. With this,
results were better, but it was found
that increased efficiency resulted from
adding the body of the car as further
counterpoise.

During the first tests .5 amp. was
the best that could be done on the
single wire. During the second tests
1.04 amp. was put into the antenna
with great increase of audibility at the
San Diego end. The Forest Ranger,
Mr. Edward Miller, very kindly con-
sented to care for the experimental an-
tenna during the absence of the writer,
so that further tests may be made with
the least possible loss of time in instal-
lation. The station site is 61 miles
from San Diego.

The receiving characteristics even at
this short distance were so remarkably
different from those in San Diego as
to be almost startling. This has al-
ready been noted in a letter by Lee
Roy Potter in September RADIO and
his remarks coincide with our findings.
Owing to heavy static and the presence
of electric storms, it was feared that
receiving would be next to impossible;

caused us to discontinue on the first
Friday without having hooked up with
Deputy Radio Inspector D. P. Trim,
who was copying us in San Diego. The
following night the failure of the stor-
age batteries caused us to discontinue
prior to the DX time. This night,
however, we copied the following be-
fore discontinuing: 9CJF, 9AMB, 9BP,
5QI, 9CJ]J, 6ZX, 9ZN, 6BPZ, 6AQA,
6RU, 50C and others. We got quite
a sensation when 9ZM’s C. W. was
picked up, in spite of heavy static.

The following week most of the time
was devoted to the installation of the
antenna, and transmission was not at-
tempted until Saturday, though a short
test was carried on Friday night. Mr.
Trim reported the signals as being re-
ceived with greatly increased audibility
at station 6TW and he endeavored to
establish  communication.  Troubles
never come singly and the fusing of a
switch point thereby disconnecting the
power supply caused us to shut down,
this time at the very moment when
success was imminent. Owing to dark-
ness and lack of facilities for quick
overhauling it was decided to abandon
further work until the future.

Portable Station on Laguna Mountain

at 8:15, however, on the first night the
tests were attempted, SZA came pound-
ing in louder than we had ever heard
him in San Diego and the following
stations were copied: 5ZA, 9C]JF,
9AMSB, 50L, 9BP, 5QI, 9C]J], 6ZX,
6APW, 9AJT, 6EPZ, 6AQA, 9ZN,
6RD, 6ARB, 6RU. Unfortunately on
both occasions communication was not
actually established. Static interference

The following additional stations were
copied during this trip: 6BQC, 6BPZ,
6ZA, 6ZB, 6TW, 6FT, 6BJY, 6AGR,
6BOE, 7LU, 9CCS, 9CJJ, 9DUG,
5QIL  All San Diego stations were
copied with greatly decreased audibility.
The Los Angeles stations were not
nearly so loud as the eastern and more
northern ones. 6KA, whose audibility
is ordinarily tremendous, was found to
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have less audibility than either 5ZA
or 7LU, at Laguna.

Peculiarly enough the NPL arc
mush was not in evidence though har-
monics could be found. All sparks
were practically inaudible.

Reception during the whole test was
really difficult for the reason that thun-
der storms were in full swing and the
resultant crash in the receiver extremely
unpleasant.

Radio KFI
A few words may be of interest
relative to the apparatus. With the as-

sistance of E. P. Merritt, manager of
the Radio Department, Southern Elec-
tric Company, standard parts were
mounted on a bakelite panel and en-
closed in a three-ply oak cabinet. A
second oak cabinet of the same light
material was arranged as a protective
housing during transit. The whole in-
stallation is rugged and has proven ex-
tremely efficient from the mechanical
standpoint. As to the electrical effici-
ency, when tried out on the regular
antenna at Station 6ZB using a storage
battery and dynamotor, the same as in
the field, communication was easily es-
tablished with Los Angeles and Long
Beach, audibility being favorably com-
mented on.

Laguna is isolated, having no direct
communication with the outside world
except by heliograph, which is uncertain.
The Forest Ranger, Mr. Edward Mil-
ler, is intensely interested in the ex-
periments and has done everything pos-
sible to arrange for our comfort during
the week-end trips.

RADIO for OCTOBER,
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N ews of the Broadcasters

WLW AT CINCINNATI

WLW, the new and powerful radio broad-
casting station of the Crosley Manufacturing
Company, Cincinnati, Ohio, has been con-
structed under the supervision of Charles E.
Kilgour and Dorman Isreal in the company’s
new factory. i

Four 250 watt radiotron tubes are used,
two as oscillators and two as modulators,
with the Heising system of modulation used
in connection with speech amplifier. This
speech amplifier is composed of three West-
ern Electric No. 216A amplifying tubes, ar-
ranged with one connected to the microphone
circuit, with its output impressed upon the
other two, which will be arranged as a push-
pull circuit.

Their output is impressed on two 50 watt
radiotrons, operated back to back, or as the
push-pull system, while the output of the en-
tire amplifier is impressed upon the grids of
the modulator tubes. Normal radiation will
be nine amperes.

This set also can be operated as a master
oscillator-modulating outfit, using one 50 watt
tube as a master oscillator, modulated by an-
other 50 watt tube. The high frequercy out-
put of this unit will be amplified by one 250
watt tube, and its output, in turn, amplified
by three 250 watt radiotrons. Sufficient tests
have not yet been made to determine which
will be the better method of transmission.

The antenna is 140 ft. long, with an av-
erage height of 125 ft. This is composed
of twelve wires on 23 ft. spreaders. The
four outside wires are doubled and the lead-
in is a cage 1 in. in diameter and made up
of 768 strands of No. 30 wire. The coun-
terpoise is 60 ft. below the antenna at the
lead-in end and 90 ft. at the other end.
This contains 15 wires on 34 ft. spreaders,
the four outside wires being doubled as in
the case of the antenna proper.

The high voltage supply is obtained from
a Glow Electric motor-generator composed
of two 1000 volt, 1% kw. generators coupled
to a 5 h. p. three phase 220 volt squirrel
cage motor. One 34 kw. exciter is belted
to the set and supplies 220 volts for the
field excitation.
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RADIO KFI

RADIO KFI, owned and operated by
Earle C. Anthony, Inc, of Los Angeles,
is equipped with a 100 watt transmitter,
consisting of two 50 watt oscillators, two 50
watt modulators, one 50 watt speech ampli-
fier, and one 3 tube input line repeater. The
announcing is done from the panel, and
phonograph, piano and any other entertain-
ment 1s all picked up from one microphone
located in center of broadcasting station.

A % kw. 1000 volt motor-generator set is
used to supply plate voltage. Filaments are
lit off storage batteries with mercury arc
charging unit for charging the batteries.

The room is draped with heavy velour on
walls and a canopy over the ceiling in ad-
dition makes the room practically sound proof
and free from echo.

Antenna current, no modulation, is 4
amperes. Modulation on voice and music
and tone test runs between % and 1 ampere
increase in the antenna circuitt A tuned
counterpoise and ground system is used.

The antenna consists of two 65 ft. steel
masts located on top of the Packard buildiag,
which is four stories, approximately 100 ft.
high, with six wires, No. 7-18 phosphor
bronze antenna wire, separated 3 ft. apart,
100 ft. long; T type antenna. The counter-
poise is located directly under the main
;ransmitting antenna, approximately 100 ft
ong.

Special filters, reactors and inductances
were designed and made specially for this
installation under the direction of A. Mac-
Donald, operator. It has an approximate
daylight range of 300 to 500 miles and on
the 510 meter wavelength from 7 to 9 p. m.
it has been heard over distances of 1500
miles, - -,

Wiley Winsor, physical director of -the Y.
M. C. A. at San Francisco, is broadcasting
setting-up exercises at 10 a. m. Monday,
Wednesday and Friday from KSL, The Em-
porium broadcasting station. This has been
arranged for by Major A. H. Hutchinson. of
the Junior Signal Corps.

Studio and 150-watt Transmitter Operated by E. J. Martineau for Hale Bros.,
San Francisco. KPO
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Prepared by White, Prost & Evans, Patent Attorneys, San Francisco, who have been particularly active in the radio
field for many years, and from whom may be obtained further information regarding any of the patents listed below.

John H. Hammond, Jr., Pat. No. 1,418,-
793; June 6, 1922, System of teledyna-
mic control for dirigible bodies.

A radio receiving circuit 505, 506 is ar-
ranged to energize solenoid 500 upon receipt
of radio impulses, This in turn causes actu-
ation of solenoid 490 which moves a piston
valve in cylinder 471, so that the main con-
trol valve 425 may be rotated. Correspond-
ing to various positions of this valve, the
steering wheel 70 may be affected to cause
the vessel to move to the right or left. The
arrangement is such that a gyroscope nor-
mally prevents deviation by the aid of me-
chanism 181, to the shaft 175 of which the
gyroscope may be connected. The control
valve 425, however, may cause the control
to pass temporarily to the distant operator.
By prolonging the radiant impulse, fluid may
also be admitted to pipe 451 which causes
actuation of the piston in cylinder 330. This
may be utilized for such purposes as varying
the throttle opening of the engine or for con-
trolling a searchlight, or both.

1,418,794

John H. Hammond, Jr., Pat. No. 1,-
418,794; June 6, 1922, System of tele-
dynamic control.

A plurality of bodies to be steered, such as
X, Xt and X? are connected to each other
by variable conductors W, W1, which are
reeled on spring drums H to permit varia-
tions in length of the conductors. The main
vessel X is equipped with a receiving sys-
tem A, L, C, E, so that relay F may be
operated when radiations are received. This
relay actuates rudder Y and also causes sim-
ultaneous actuation of relays F! and F2 on
the auxiliary vessels X! and X2, These
latter relays in turn cause the corresponding
rudders to be actuated.

SIGNIFICANT RADIO DEVEL-
OPMENTS FROM THE PAT-
ENT OFFICE VIEWPOINT

By S. R. WinTers )

When any art or science has progressed
with such surprising swiftness as is true of
radio-telephony and radio-telegraphy within
recent months, it is not an unseemly pro-
cedure to lift the curtain and bare to the
spotlight the personalities whose respective
contributions have made remarkable achieve-
ments possible. The United States Patent
Office is the logical source to consult when
an appraisement of “Who's Who" in the sig-
nificant developments of wireless communi-
cation is being made.

The files of voluminous letters of patent
(approximately two thousand having been
granted since Guglielmo Marconi first trans-
mitted a commercial wireless message) of
Uncle Sam’s inventive-appraising bureau
yield the protective papers whose discoveries
have proven epochal in hastening the reali-
zation of radio-communication, The writer
is indebted to Dr. Wm. A. Kinnan, First
Assistant Patent Commissioner, for his gener-
ous co-operation in supplying data as to the
notable steps.

Five names are inseparably identified with
radio-communication: Guglielmo Marconi, J.
A. Fleming, Lee De Forest, Edwin H.
Armstrong and Edwin H. Colpitts. Their
respective contributions, in agreement with
the order of their names just cited, were:
The application of the first complete radio-
telegraph set in the transmission of a mes-
sage by electromagnetic waves; the vacuum-
valve detector for receiving wireless com-
munications; the audion tube or bulb for
the reception of radio messages; the regen-
erative feed-back circuit for the audion re-
ceiver; and the audion oscillator for gener-
ating modulated high-frequency waves.

Of historical interest and in respect to the
claims of friends of the inventor, reference
should be made to a patent granted Mahlon
Loomis, a dentist of Washington, D. C,
which bears the title *“Improvement in Tel-
egraphy.” The date of its issuance was
July 30, 1872—a half-century ago—or 2§
years before Guglielmo Marconi accomplished
his feat of the transmission of a communi-
cation in the absence of wires. Undoubtedly
this was the earliest patent granted by the
Patent Office regarding radio-communication.
From the viewpoint of Uncle Sam’s ap-
praiser of inventions, however, the Loomis
discovery was lacking in the essential par-
ticular of a means of generating high-fre-
quency electromagnetic waves. Radio-signal-
ing, obviously, involves the use of some sys-
tem of generating the Hertzian waves, and
for this reason writers of textbooks and radio
engineers are prone to discount the invention
as disclosed in the Loomis patent, No. 129,-
971. His priority in the direction of radio-
communication, however, merits consideration.

Among the earliest of experiments with
electromagnetic waves, without having es-
tablished their identity, were conducted in
England in 1879, when a Professor Hughes
employed a kind of generator of sparks,

the device taking the form of a trembler
bell. By the use of a telephone receiver
and a coil of wire acting as an antenna, he
was enabled to produce sounds while pacing
to and fro in front of his home. The
ridicule of his friends who were invited
to observe the experiments, served to put a
damper on his activities. He was signaling
by electromagnetic waves, but the discon-
certing comments of his neighbors stified his
discovery a-borning. Professor Joseph Henry
of Princeton University, in 1842, indicated
that the discharge of a Leyden jar was,
under certain conditions, capable of oscil-
lating—that is, the current proceeded first
one way and then the other over the circuit
connecting the inner and outer coatings of
the jar. Sir William Thompson, afterwards
Lord Kelvin, in 1853, demonstrated mathe-
matically the soundness of this theory. The
oscillations of the current from the Leyden
jar bear similarity to those employed to pro-
duce electromagnetic waves used in radio-
telegraphy and -telephony. James Clerk-
Maxwell, professor of physics at Edinburgh
University, in 1865, was responsible for the
expressed conclusion that electric oscillations
in a circuit produce electric waves in the
surrounding space which travel with the
velocity of light.

It was, however, in 1888, that the notable
scientific stroke of Professor Heinrich Hertz
of Karlsruhe was accomplished, namely, es-
tablishment of proof of the existence of these
waves. Hence the use of the term “Hertz-
ian waves,” which is synonymous with the
designation “electromagnetic waves.” He
produced, detected and measured them. Like-
wise, he indicated that they were polarized
and could, not unlike waves of light, be re-
flected and bent. The instrument employed
has been since identified as the “Hertz os-
cillator.” Structurally, it consisted of twe
flat metallic plates, 16 in. square, each con-
nected to a rod approximately 1 ft. in length
and terminating in a small knob. These
rods were buttressed end to end with the
knobs adjacent and 34 in. apart. They
were connected in a circuit with the
secondary winding of an induction coil, thus
making it necessary for the current to span
this space between the knobs in order to
complete the circuit. Within the primary
of the coil was placed a make and break
unit. Once the primary circuit was broken,
these plates became charged and then they
discharged back and forth across the gap
between the knobs and produced sparks.
Each of the latter dispatched a train of
electromagnetic waves. The detection of the
presence of these elusive particles was made
possible by use of a so-called “resonator.”
This device consisted of a metallic wire
bent into form of a hoop, 14 in. in diameter,
with its ends divorced by a slight gap.
The precise dimensions of this hoop-like
apparatus, so that it would be in “tune”
with the oscillator, was determined by pre-
arranged tests. By installing a piece of
sheet zinc, 6 ft. wide and 12 ft. high
as a reflector and causing the waves striking
the latter to be forced back toward the os-

Continued on page 40
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LETTERS TO THE EDITOR
Antenna Height

Sir—~This communication is regarding the
article by Dr. Banks about the height of
antenna,

First, as regards his practical instances
Dr. Banks assumes that the same set uses
the antennz listed in his table. Might not
these results be due to the fact that in the
city the height of an antenna is limited, due
to limited space for guying, but also that
in a city a large amount of money is avail-
able to the amateur for apparatus, and due
to the greater efficiency of his apparatus he
reaches out in spite of, rather than because
of, the low antenna? Even in the table
given, the higher antennz have the greater
ranges listed.

Dr. Banks states that “the current squared
multiplied by the resistance of our antenna
will then indicate the watts we are radiat-
ing.”

This means that the power output is equal
to the current squared times the resistance
for D. C. In alternating current this state-
ment is not exact, the error increasing with
the frequency. This also does not include
the capacity of the antenna. If the capa-
city is high enough the antenna may be
charged within its capacity and discharge
through the antenna inductance on the re-
verse oscillation, the energy radiated depend-
ing only on the radiation resistance which
is low in a low and small antenna.

In this formula “radiation resistance”
should be substituted for “resistance.” The
radiation resistance, according to QST in
“Letters to the Editor,” cannot be computed,
but it may be supposed that the radiation
resistance increases as the radiation surface
with a certain increase for effective height
increase, and an inverse increase as the
wavelength. The problem resolves itself as
to whether or not the radiation resistance
varies faster with the increase in height
than does the square of the current decrease,
If some engineer with the “dope” will en-
lighten us on that point, our problem is
solved. The following is from an article
in the August QST by Mr. A. M. Young,
who has certainly had a considerable amount
of experience:

“The most important thing about the an-
tenna is to have the center of capacity as
high as possible. ®* ® ® 1 have tried many
times lowering or raising the antenna ® ® *
with the result that, although the antenna
current is often lowered by raising the an-
tenna, my signals were reported much more
QSA when it was at the greatest height.”

When 8XV was testing for the trans-
Atlantics he installed a receiver four miles
away and put in a galvonometer in place
of the phones for audibility meter. By rais-
ing his transmitter antenna 22 ft. his radia-
tion dropped from 22 amps. to 15.2 amps,
but the galvonometer reading increased from
51 to 72 divisions, showing what some ad-
ditional height can do. (QST March No. 14.)

If you average the heights of the antenn=
used by the successful trans-Atlantic stations
you will find as follows: C. W. stations,
70 ft.; spark, 77 ft. These averages were
pulled down by two stations with heights
under 30 ft.

The whole trouble seems to lie in the fact
that not enough accurate information is
available. Won't some amateur with a lot
of money hook a 50-watt tube onto a 50-ft.
cight-wire cage and try every five feet from
20 to 120 ft. of height, using cage lead-in
and counterpoise 10 ft. above ground, and
prepare graphs showing variations of total
resistance, fundamental wavelength, current
(T. C.), and audibility measured by gal-
vanometer in receiver one mile away? Then
we could get some dope to go by and
could settle the question once and for all.
We can’t tell anything by individual station

performance because of the varying powers,
locations, and efficiencies of various sets.
Yours truly,
A READER.
Claremont, Calif.

The Gibbons Receiver

Sir: Here is just a little hint that some
amateurs like to know about. It is about an
article in the August RADIO, on page 22,
by D. P. Gibbons. Before I tell of this hint
of mine, I will say that the set he describes
is some peach. It is all that he says it is
~—and more,

By my own experience, and that of others,
I find that a Pen Brand grid condenser is
best, because this set is hard on them. When
trouble comes, it can most always be traced
to the grid condenser.

Now, if you already have one of these
wonders you know how well it works, and
probably are willing to make it work better.
Try this: Get a 400 turn coil and put it in
as shown below. Couple it at about 20 de-
grees, then go to work as usual. This coil
greatly improves the clearness of music and
at the same time.amplifies. If it does not
amplify the local stations, don’t worry, be-
cause it doesn’t. In getting Los Angeles,
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:ihot;gh, it increases the strength a very great
eal.

This coil also helps in tuning the set, and
greatly reduced interference.

For the benefit of those who may not have
seen Mr. Gibbons’ article, the following in-
struments are required:

1 70 turn honeycomb coil—4.

1 400 turn coil—B.

1 grid condenser.

1 .001 mfd. variable condenser.

1 rheostat (plain).

1 18 volt B battery.

1 6 volt A battery.

1 socket,

1 soft tube.

And, of course, aerial, ground and phones.

It is very important to connect coil B
just where it is shown and not between the
plate and aerial. This decreases the wave-
length of the set a very little bit.

I will be glad to hear from other experi-
menters on this line. Yours truly,

GILBERT EARLE.
149 Parkside Drive, Berkeley, Calif.

Effect of Mountains on Radio

Sir:—I saw Mr. Potter’s letter in RADIO
for September and thought it might interest
him as well as others to learn just what
effect the mountains seem to have on recep-
tion in Reno.

This city is almost completely surrounded
by mountains——the highest range being on
the west. Broadcasting stations in San
Francisco and vicinity have always been
difficult to pick up here. Aside from a few
instances, the Rockridge (KZY) and Pre-
sidio (AGI) stations have never been heard
here satisfactorily, although they have been
heard with great clarity many miles east of
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here. Amateur spark and C. W. stations
in the same vicinity with these broadcasting
stations are very little affected by the inter-
vening mountain range, although they seem
to be more subject to fading than stations
located in other directions. At the same
time there are other broadcasting stations
west of Reno which push through in spite
of the mountains, using less power than the
previously mentioned stations. The best of
these is the Kennedy station at Los Altos
(KLP). So it seems, on second considera-
tion, that there must be some cause other
than the mountains to produce this peculiar
condition. A strong argument in favor of
this is the fact that the reception from coast
stations directly west is very noticeably bet-
ter in Carson City than here, and Carson
City is so close to the range on the west as
to be in what is popularly believed to be the -
radio “dead zone.”

Broadcasting stations as far south as San
Diego, north to Portland, and east to Denver
are received with great distinctness and very
little fading. On one occasion last winter a
broadcasting station in Winnipeg, Canada,
was heard here with plenty of “punch,”
although the feat has never been duplicated.

All considered, it apparently still remains
to be proven that it is the mountains and
not the atmospheric conditions that so notice-
ably affects radio transmission and reception.

Very truly yours,
B. W. CASSELBERRY..
620 Plumas St.,
Reno, Nev.

NEW LIST OF RADIO STA-
TIONS OF THE U. S.

Copies of the new list of Commercial and
Government Radio Stations of the United
States, edition June 30, 1922, will be ready
for distribution about the 15th of October
and may be procured from the Superintend-
ent of Documents, Government Printing Of-
fice, Washington D.. C., at 15 cents per copy.
The new list of Amateur Radio Stations of
the United States will be ready for distribu-
tion about the same time or a few weeks
later. The price of this publication is 15
cents per copy. A list of the broadcasting
stations in operation on June 30 last will be
included in the first-named publication. The
list of experimental stations, technical and
training school stations, and special amateur
stations (special land stations) will be in
both publications.

NEWS OF THE OPERATORS

6FZ has moved from 2436 Dwight Way,
Berkeley, to 1463 76th Avenue, Oakland.

KDN, operated by Leo J. Meyberg in con-
nection with the Sam Francisco Bulletin at the
Fairmont Hotel, announces that jazz music
has been entirely eliminated from its pro-
grams,

Midwest Radio Company of Cincinnati,
Ohio, announces that their Mirage radio fre-
quency broadcast receiver is now ready. This
instrument was designed to meet the demand
for a moderately priced long distance vacuum
tube receiving outfit with the added feature
of a radio frequency amplifier which makes
for sharp tuning and the elimination of static
to a large degree. Under average condi-
tions stations up to 300 miles may be heard
and much longer distances under favorable
conditions.

A. H. Grebe & Co., Inc, have established
a western branch at 451 East Third Street,
Los Angeles, Calif.,, for the distribution of
products throughout the territory west of the
Rocky Mountains. Factory shipments arrive
weekly by boat, via the Panama Canal, and
will be distributed from this point to the
dealers.
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Questions submitted for answer {n this department should de

side of the paper.
by mail is wan

What are the correct physical and
" electrical values of the Wiestern Electnc
amplifying transformers mentioned in
the article on page 17 of July RADIO?
2CNB, New York.
As these transformers you mention are
an integral part of the Western Electric
7-A amplifier, and are not sold separately
for amateur use, no information as to
their characteristics has been issued by
the manufacturer up to the present time.
Please show where to add a potenti-
ometer to the radio set shown on page
24 of March RADIO. Also indicate
where to place a second stage of ampli-
fication. F. W. U, Trenton, N. J.
This information is shown in Fig. L.

N\ Z4

E

g O0are~ ¥

T =

2 mes e

All answers of general interess will be pub
service without “t:nrn. except that 25 cents per guestion

1922

Suggest that you obtain a copy of Bu-
reau of Standards circular No. 74 from
the Government Printing Office, Wash-
ington, D. C. wherein you will find con-
siderable information on the subject.

Given size of wire, diameter of tube,
capacity of condenser to be shunted
around the finished coil, please indicate
a simple formula for determ:mng the
numb;er of turns on the coil for various
wavelengths.

C. H C., Pasadena, Cal

See answer to previous question. The
space devoted to this column is insuf-
ficient to explain formulae.

What would be the natural wavelength
of an antenna 65 ft. high, 60 ft. long, of
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Fig. 1

citive feedback more efficient
er feedback for C. W. recep-
txon? What are the advantages of audio
frequency amplification using choke coils
instead of transformers? hat circuit
does Mr. Dow, 6ZAC, use for reception?
B. B. S., Brooklyn, N. Y.

Tickler feedback is the most univers-
ally used, although both have their good
points. Audio frequency amplification
with choke coils usually gives a better
frequency characteristic than with trans-
formers. Mr. Dow uses a regenerative
receiver with the Armstrong tickler feed-
back and two stages of audio frequency
amplification.

Which C. W. transmitter should give
the best results (a) one using two
5-watt tubu on pre-rectified (mmg Keno-
trons) A. C,, or (b) one using two 5-
watt tubes m a self-rectifying circuit
similar to that used by C. J. Dow's
transmitter?

A.  E. W, Watsonville, Cal.

The latter type is the least expensive
and unless you wish to experiment with
telephony, the latter is the easiest to
operate.

Please publish the formula for com-
puting the wavelength of aerials.
R. I. N, St. Paul, Minn.
There are no simple formulas that do
not involve considerable mathematics.

Isca

six wires? What would the size of the
counterpoise be for this antenna? What
would be the resistance of the antenna
with or without counterpoise?
L. M. N, Los Angeles, Cal.

Approximately 150 meters. A counter-
poise of twelve wires, six or eight feet
above the ground, directly under the an-
tenna, and of the same length, would be
adequate A counterpoise will generally
reduce the antenna resistance to from
one-half to one-third the resistance with
the ground connection. It would be
difficult to determine the resistance of
your antenna system without makmg
direct measurements.

What kind of tube and what capacity
of grid condenser was used in the set
shown on page 22 of August RADIO?
What size of wire should be used in

wiring this set?
J. H. T., Victoria, B. C.

The tube used was a Cunningham
C-300 and the grid condenser was .00025
M. F. No. 20 wire should be large
enough for this set.

I intend to install a 50-ft. “T” type
cage antenna. Would a cage type cqun-
terpoise be &ractwal for this antenna?

San Francisco, Cal.

A cage type would not be necessary if
you have the room for a flat counter-
poise, suspended a few feet above the
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G@rald M gost,

Sochirical Advisor.

tten or in ink, written on one
Readers are invited to use this
ould be torwudod when personal answer

earth. If you are cramped for room, a
cage type of counterpoiseé would work,
although I do not believe it would serve
as well as one of the flat types.

Please publish a circuit for a two-
using two circuit jacks,
to add to a single coil circuit.

C. R, Santa Ana, Cal

This circuit js shown in Fig. L.

CLASS “B” RADIOTELEPHONE
BROADCASTING STATIONS

A new class of radiotelephone broadcast-
ing station license has been established to
be known as Class “B.” A wavelength of
400 meters has been assigned for the use of
stations of this class which must be reason-
ably free from harmonics. The power sup-
ply must be dependable and non-fluctuating.
The minimum required will be 500 watts in
the antenna and the maximum shall not ex-
ceed 1000 watts,

The modulation system must be so ar-
ranged as to cause the generated radio fre-
quency current to vary accurately according
to the sound impressed upon the microphone
system. Sufficient tubes and other material
must be readily available to insure continuity
and reliability of the announced schedule of
service. The antenna must be so constructed
as to prevent swinging, Some dependable
system must be provided for communication
between the operating room and the studio.
The radio equipment in the studio must be
limited to that essential for use in the room.
The room shall be so arranged as to avoid
sound reverberation and to exclude external
and unnecessary noises,

The programs must be carefully super-
vised and maintained to insure satisfactory
service to the public. Mechanically operat-
ed musical instruments may be used only in
an emergency and during intermission peri-
ods in regular program. Where two or more
stations of Class “B” are licensed in the
same city or locality a division of time will
be required if necessary,

Licenses issued for the use of the 400
meters wavelength shall specifically provide
that any failure to maintain the standards
prescribed for such stations may result in
the cancellation of the license and requiring
the station to use the 360 meters wavelength.

RADIO TELEPHONE RANGE
TESTS

The Bureau of Standards is planning to
conduct comprehensive tests to determine the
effective working ranges of radio telephone
communication when using various kinds of
transmitting and receiving sets. Preliminary
plans have been outlined for this work, and
some correspondence conducted in regard
to it

For a plain, untechnical definition,
static is tﬁ t thing in radio that some-
times sounds like frying eggs and some-
times like the cat’s meow. It’s what
you hear when you can’t hear anything.



NEW DICTOGRAPH RADIO
LOUD SPEAKER

The Dictograph Products Corporation, of
New York City, has produced a radio loud
speaker constructed on the principles of the
“Acousticon,” through -which deaf people
have been enabled to hear lectures, the voices
of their loved ones, music, sermons, etc. It
is obvious how sensitive and finely con-
structed this instrument must be to perform
its delicate work. One of the chief essen-
tials is the transmission of sound in its
natural tones, free from distortion, and this

Dictograph Radio Loud Speaker

quality of the Acousticon has been incor-
porated in the Dictograph loud speaker. No
attempt has been made to develop volume
at the expense of clearness or articulation,
but tonal quality and musical reproduction
in volume sufficient for the home is now
within the reach of all radio users.

The design and construction is such as to
permit of maximum amplification and the
elimination of side tones, distortion, mechan-
ical vibration and the metallic sound common
in the phonograph.

It is adapted for use in all types of radio
receiving sets in which a detector unit is
employed and also two stages of amplifica-
tion. It is not recommended for use with
crystal receiving sets unless these sets are lo-
cated close to & broadcasting station and the
volume of the sound received through a head
set is quite strong.

In using the chtograph radio loud speaker
all that is necessary is to tune the _receiving
set so that the maximum volume it is capable
of receiving is had in the head set. The
cord, which is attached as standard equip-
ment, is then plugged in to the recexvmg
set in place of the head set. No other wiring
is necessary. It is not easentxal that a head
set should be used before using the loud
speaker, as good results are secured by plug-
xmg the loud speaker directly to the receiv-
ing unit and tuning in directly.
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THE AEROVOX INTERTUBE
COUPLER

A new device that is rapidly making en-
thusiastic boosters is the “Aerovox” Intertube
Coupler. While it serves, as its name indi-
cates, as a coupling from the output cir-
cuit of one tube to the mput of the next,
regardliess of frequency, its special field of
usefulness is in radio frequency amplifica-
tion.

. The designers of this instrument are D.
K. Lippincott, of the Aerovox Corporation,

Aerovox Intertube Coupler

and B. F. McNamee, of the Radio Devices
Co. of San Francisco. They have avoided
the mistake of attempting untuned radio fre-
quency amplification for short wave work.
Realizing that a broadening out of the wave-
band to the extent necessary in untuned
work can only be done by introducing losses
into the circuit, they have provided a method
for sharply tuning the coupler on short
wavelengths.

ACOUSTIC PROPERTIES OF
“MADERAWARE” DIE
CAST WOOD

The American Art Mache Company, Chi-
cago, some time ago developed a process of
die-casting wood fiber into any desired form.
Their earlier products included a wide range
of wood castmgs to replace hand-carved
wood, as for instance in interior trim for
fine homes, for statuary, ete.

But their dlscovery that “Maderaware”
had remarkable acoustic properties for horns
for radio has led them to abandon prac-
tically every other line of manufacture and
to cpncentrate their large producing facili-
ites upon the manufacture of radio horns.

They have adopted the term “Clearspeak-
ers” for the Maderaware horns, to typify the
clear voice-like messages that they deliver.

In presenting their claims to the radio pub-

lic they contrast the metallic reproductions
of early table-top talking machines with the
full, sweet resonance of the modern wood
cabinet machines; and prophesy that “Ma-
deraware” die cast wood will render as great
a8 service to radio-telephony as the cabinet
makers did to the talking machine industry.

The violin-like resonance of “Madera-
ware” wood is ascribed to the fact that the
die casting process compresses the wood-fiber

Maderaware Radio Horn

to a density 200 per cent greater than that
of seasoned hardwood, and that this density
is uniform thruout the structure.

It seems also to have the effect of ampli-
fying the sounds by adding to the electric
vibrations the vibrance of the wood itself.
Yet, however loud the message, it is stated
to be uniformly clear, pure, musical and free
from metallic discord.

DIFFERENCE BETWEEN RA-
DIO AND AUTOMOBILE
STORAGE BATTERIES

“How does the radio ‘A’ storage battery
differ from the ordinary six volt automobile
starting and lighting battery?” This question
is asked about as often as any other pro-
pounded to the radio equipment dealer who
supplies the correct answer: “It has thicker
plates and fewer of them per cell.” Accord-
ing to the Willard Battery Company, there
is a need for a uniform delivery of cur-
rent at a constant voltage over as long
a period of time between recharges as it
is possible to obtain. The immediate de-
mand for a great flood of current, such as
is required in starting a car, is absent here.
Thin plates with much exposed plate sur-
face produces the current required for car
starting, but thick plates give more uniform
current over a longer period between re-
charges, and what's more, contribute to
longer life of the battery.

NEW RADIO CATALOGS

Northern Radio and Electric Co. of Seattle,
Wash., has issued a price list of standard
radio equipment for which they are distrib-
utors.

The Radio Electric Co. of Pittsburgh, Pa.,
has issued & circular illustrating and describ-
ing their type CA concert receiver, 175-800
meters. This consists of one compact unmit
18 x 12 x 11 in., containing tuner, detector,
3 stages of amplification and loud speaker.
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LOUD SPEAKER INSTALLED
IN HIGH SCHOOL

A most interesting installation has recently
been completed for the Piedmont High School,
Piedmont, Calif.,, involving a distinct im-
provement over present methods of inter-
classroom communication.

Developed by The Magnavox Company,
pioneers in the field of devices for sound
amplification, the installation consists of a
central or master station and twenty-five
receiving stations, each equipped with a No.
LS-2 Magnavox Telemegaphone, the motor
generator and battery being installed in a

steel cabinet in the basement

Talking to the pupils of 25 classrooms at
one time by means of a Magnavox Tele-
megaphone installatien eguipped with radio
hook-up.

The master station is operated like an
ordinary telephone (as illustrated). Talking
into the Magnavox in ordinary tones, the
speech is amplified in any or all of the
twrenty-five classrooms as desired, in sufficient
volume to be distinctly audible to all the
students,

While similar Magnavox installations have
already been developed for bhotel, railroad
terminal and similar commercial uses, this
is its first application to school service. A
distinctly novel feature of this installation
also is the fact that, by means of a special
switch, broadcasted radio lectures and con-
certs may be connected so as to be repro-
duced in any or all the classrooms by the
same instrument.

THORKITE

An extremely rare bismuth-copper-silver-
sulphide mineral, thorkensonite, has been
placed on the market under the trade name
“Thorkite.” This mineral is claimed to be
one of the most efficient detectors for crystal
radiophones so far discovered.

This mineral is known to occur in but
one mine in America. Its value as a recti-
fier was unknown until recently, as few
specimens of the mineral exist, and for this
reason very little experimental work could
be conducted on this ore. The mineral as
first broken from its silicious lime matrix is
only an indifferent detector crystal, but after
the surface has been exposed to the atmo-
sphere, or artificially aged by means of an
electric current, it becomes extremely sensi-
tive as a rectifier for the high frequency
radio waves; continued exposure to the at-
mosphere tends to increased sensitiveness, the
result being that this crystal lasts almost in-
definitely and actually improves with use.

This distinguishes it from most other de-
tector minerals as they are most efficient
with a freshly broken surface and deteriorate
to a greater or less extent when exposed to
the atmosphere.

The extreme ease of adjustment and con-
stantly increasing sensitiveness makes this
crystal a very efficient rectifier for radio
receivers where vacuum tubes and trans-
formers are used for radio-frequency ampli-
fication.

NEW JEWELL CATALOG

The Jewell Electrical Instrument Company
of Chicago have recently added so extensive-
ly to their line of electrical measuring in-
struments that it became necessary for them
to issue an entirely new catalog. This new
catalog is now off the press and in addition
to being an attractive piece of advertising
and printing matter, it is indeed a most
complete and valuable addition to electrical
engineering literature. Each instrument is
clearly illustrated and its applications, size,
scale length, accuracy and general charac-
teristics described in detail. In the back of
the catalog detailed dimensional drawings
are shown of each instrument together with
full size scales and complete listing of read-
ings and prices.

The sales department of the Jewell Elec-
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instruments, such as their Triplex filament
meters, wavemeters, and A-B battery testers.

The Jewell Electrical Instrument Company
have been adding new representatives and
making changes in several of their terri-
tories. ‘Their line has developed and grown
to such an extent that a more intensive sell-
ing program has been poesible and many
of the changes made were to enable their
representatives to devote more time to the
sale of Jewell instruments. Briefly enum-
erated the territories and representatives af-
fected by recent changes are as follows:
New York by John Forshay, 45 Vesey Street;
Philadelphia by L. B. Underwood, 139 N.
Fourth Street; Buffalo by J. H. Burroughs,
70 Bloomfield Avenue; Cleveland by P. J.
Burrill, 517 Bangor Bldg.; Dallas by F. T,
Morrissey, 305-306 Slaughter Bidg.; Seattle
by Messrs. Eicher & Bratt, 2107 L. C. Smith
Bldg. All other territories and representa-
tives remain as before.

THE VARIO-ANTENNA

One of the most novel of the many plugs
now available for converting the electric
wiring system in a home into an antenna
for receiving radio signals is the Vario-
Antenna invented by George C, Clark, presi-
dent of the Clark Radio Manufacturing Cor-

Graphic Placing of Jecvell Instruments on Radiopnone Hook-up

trical Instrument Company is revising their
entire mailing list, and it is their wish that
every electrical engineer and user of elec-
trical measuring instruments send their names
asking for a catalog. They are also pre-
paring to send out their 1922-23 leather vest
pocket “Jot-book” covers. The Jewell “Jot-
book” or vest pocket memorandum pad with
monthly calendars and filler pads has be-
come an established and permanent feature
of Jewell publicity.

Probably the most important addition to
the Jewell line has been their new minia-
ture movements for A. C. and D. C. instru-
ments, both switchboard and portable. They
are very urgent in their solicitation that in-
struments in which these two movements are
used be tested and compared with those of
other manufacturers of high-grade instru-
ments, both foreign and domestic, Their new
poly-phase watt-meter development also de-
serves much creditable comment. In the
radio field, in addition to their widely known
and recognized line of uniform size instru-
ments, they have developed several special

poration of Oakland, Calif. As indicated
by its name, the essential part of this device
is the variable capacity, whereby the wiring
system can be tuned to any given wave-
length by simply rotating an adjusting knob
provided for the purpose. It is claimed that
this device eliminates any a. ¢ hum and
reduees staticc. By its use, of course, an
outside aerial and lightning protective de-
vice is unnecessary. It is also claimed that
by reason of its variable adjustment several
sets may be connected to the same lighting
system throughout a hotel or an apartment
house. The variation also properly balances
the ground wire.

Mr. Clark, the inventor, has had wide
experience in electrical work, having been
associated with the Thompson Houston Elec-
tric Co.,, the Western Electric Co., Peter
Cooper Hewitt, and A. Frederick Collins in
various capacities since 1890. In the course
of his experience he patented many well-
known electrical devices, particularly as ap-
plied to X-ray and electro-medical equip-
ment.
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¢ _Announcing—

THE OPENING OF
Oakland’s Largest and Exclusive

RADIO SUPPLY HOUSE

On October 1, 1922
BY

E. M. SARGENT

The Following Lines Will Be Handled:

DUBILIER MAGNAVOX
BRANDES FEDERAL
PARAGON WESTERN ELECTRIC

AND MANY OTHERS

RADIO SERVICE CO, INC.

OAKLAND, CALIFORNIA
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Tell them that yow saw it in RADIO

Readers are invited to send in lists of calls
Mardfromdaamdm!wmauormm
Jrom therr own station.

BY 6AWT, 653 UNION 8T, S8AN FRANOISOO,
CALIF.

Q. W.—4cb can, (5br oan), 53s, (6bf),
(6cu), (Ben), (6eb), (6en), (dtt), (6gd), (6gh),
(6jd), (6ka), (6pi), 6za, 6sg, 6sn, (63s), (6zz),
(6aeh), (8agh), (6alu), (6avd), (6awp),
(6bed). (6beg) (6bes), (6bfp), (6bko),
(quc), (6bqq), 6xad, 6xaq, 6izac, (7dp), 7go.
7iw, 7is, (7mf), Tmw, (7na), 7af, (7nn), Tnx,
(701), (7pb), (7ge), Tqw, Trn, (Tsc), Txg,
Taaw, (7aea), (9bd Can.), 9no, 9wd 9wu, 9amb,
9ayu, 9saf, clB kfc concert( kfi concert.

Spark-—-{6ea), (6eb), (6gi), (6gt), (Biv),
(6ke), (6mh), (60d), . (60l), (6up), (6aak),
{6acy), (6ahp), (6aiu}, (duld). (6amn), (Guo).
(6avr), (dun), (Bawx), (8baj), (ijx), (6box),
(7bb), (7he), Tbh, (7bk), Ten, 7ed, 78, (
71q, 7gs, (7§e). 7gl, 7id, Tiw, (7kj) Tkp, 7nf.
7mp, 7mu, 7nn, 7nw, Toh, Tot, ~ (7os),
7qq, Tsg, T7sr, 7to. (7&0). (7t§), Txs, Tve,
(7v2), (Tya), 7yg, Tzj, Tzm, Tzu, Taab, Taea,
(9bd Can.), (cl8).

BY 21J, WEEHAWKEN, N. J.
6xad on July 15 with two stages audio while
at Sugar Loaf, N. Y

BY ¢BNT, 225 N, WILLARD ST., SAN FRANCISCO
Spark—aoec, 6gf, th. 6¢r. z% Bic, 6on, Boc, Bke, Bnos
Baei, 8agf, Sahf, 6a]

6wa, Saak, Bajr, Gmm. 6atj, Gali,
Gars, 7mf, Tot.
C. W.—8ea, 8eb, Sen, 6ff, 6ka, 6gr, 6ku,

, Gaat,
Gaak, 6apn, 6awp, 6aqu, a, 62b, 6bes, 6 y 6ch
7!!5‘ WP, 6agq 0 be! y

BY TAFH, MONROE, WASH.
Spa.rk—&bx. Gajr, 6&!.: Balu, 6aqa, Bark, fars, 6atu,
63 6rr, 6tu, Taea, 7bh. Teou 7ey. 7fx. 7fq, 7sf,
7]:({ 7ic, 7ih, Tiw, Tid, ,;f Tiw, 7mf "imu. 7of, 7oh, 70w,
Tre, Taa, 7tj, Tto, 7t.w. ve. 7vi, 7vs, Twg, Twr, Tk,
C. Wo—bln, , Galn, Gams, Garb, Bare,

Gaaj, Gaw, Gowt, ﬁf:od Gbc;. . 8bos, dbqo. Gblg,

60,). 6en. th Gf mgr Gka, dku an. 6pi, 6rd, 6rm,

t.v, x % le, Osf, 6:1. 630, 8xx, 7ack.

m, p, 7 u, 7mf, Tna, 70t,
7d , 7lu, Tmi, Toa, 7

7os, 7 e. ‘3;. ’hy, 7tn. 7sb. 7:u. Oajn, Sayu, Sdtm,
l?one-—h.. Tny, kYz. kfv. klp, kwg, kdys, cheq.

BY ¢BJE—300 ELEVADO D) PASADENA, CAL.,
AT EVRRETIT, WASH.
5br, Bot, 6bk, 8oc, 6it, 6fh, 6gr, 6lm, 6nn, 6nx, 6rr,
6tu, 6xb, 6sx, Gabw. 8apw, 6oqu. 6n.ro. Bark, Gawe,
6beg, 6bqe, Tiw, 7lu, Tmf, Ttw, 7vf, and others.

BY 6CU, 2010 SIXTH AVE., LOS ANGELRES, CALIF,

Spork-—&xd 5xu, 8ask, (6asu), 6abm, 6abu, (anw).
6abx, 6acr, (ﬁada), (Guh). Gaei, (6aip), 6agf, €ah,
(Bahf), Bahu, Gaih, 6ain, (6ajh), (Gajr), Bajw, (Bakl),
Gala, (wv). Gamk ewi saor), (s.qu) s.r. Sark,
(6u) 6atu, (6auc), Gnud wh,

. (8bak), 6bgl, 6bip, (ebm). Gb;h gsb;v). Gb!v,
éece). (Bex), Bk, 6gf, Bgr, bgt 8be, Ghp, Bib, (6ic), 6im,
ke, 6km, (6lo), 6ms, Gng, Gob po, 6gk, (6qr).
6tf, 6tu, Buo, 6vk, 6vx, 6 dxh m, Gsd, 6: 6sq,
(ﬁlll) 63x, 6::, 7i' 7]d (7mf). 7oh (70&). (7o:),

7ya. "’;J). sm, 7as,
., Gagp, 8ak, 6alv, (&um). 6arb,
J) (Gaav). " (Gawt), Gbed (6ber), 6bla, 3, 6ke,
Gku dgt% (6ti), 6vm fone, 6xad, 6xaf, Gxo. 18, Gsac,
m "Tnf, (7 §m7’ s(e'hs 6”‘96"1 6'(xsa‘ ‘“‘f’b&""'
n 08), Tqt, Rags, 8xv, Bam ayu), iva,
9wd, 92aq, 9xm, 9saf, Can. 9bd, kdpw, kal, ksx.

SBQH, 2807 E 18T ST., LOS ANGELES, CAL.

C. W.—53a, 8cu, Ges, 6eb, oen. 6rr, 6ka, Saag-v, Gan:
6apo-v, Gach, 6b51, 6bbe, bes, €beg, 6bfp‘v, Gb)c,
GbJo-v. 6bjq, (6bjr-v), dbn‘. Gb;y 6bmd, 6bpe, 6bps,
quc. 8bqd), 8bqg, 8bag-v, 6bqt, 6 s.dbxf-v, (6xas-v),

xad, 6sb, Gnc, nf, 8¢, Sayu

Spk—-ﬁoc (60d), Bex, (Gdu), 6mh, 6tu, Baak,

(h:dnv2 6abu, 6acy, Baic, 6ajh, (Ga; {)éehrk Batf, vad

o 00 (e ) Gy
Gsv, Bxal, 7;: ) a), e), ™), rb), 6brs,

BY 6AWT, €53 UNION ST.. SAN FRANCISCO,

W.—4bv, C eb Sea), (6eb), (6ft), (6
iaka). (6atu), ( "3».( (62wp(), ey, ()eb§? ) ebboy:
Gbpl)‘, b%c). u). (7mf), (7na), (7nn).( ) (Tos),
- gt‘e?die)n?&‘)‘dg (&fle) 6u

Gpr, (7bk). (he) 7J'w,7k1.(7nn),':loh Aea, (chi-(:.'f
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apparatus.

A

; KENKNEDY

A ECﬁH’IP T

The standard by which to judge Radio Equipment

O CAREFUL has been the manufacture of Kennedy Equip-

A ment since its inception, that radio enthusiasts everywhere
0 proclaim it the standard by which to measure all radio receiving

ENNEDY

f,*\ Short-wave Regenerative Receiver Type 281

is a sturdy example of the quality which has made
the name Kennedy synonymous with good radio
equipment everywhere. Type 281 possesses selec-
tivity and efficiency to a high degree, these features
being insured by the correct use of inductively
coupled circuits.

KENNEDY RADIO EQUIPMENT
is sold by good dealers everywhere

All Kennedy Regenerative Receivers are licensed

under Armstrong U. S. Patent No. 1,113,149

!’a‘l ' WRITE FOR LATEST BULLETIN C-3 5"@3
‘/’0‘! Kc_:medgzy_ Regzegfmtz'v;h Re- V 0\
%@% cmre, a,,m?ﬁe,-, f'p:; 5211|»o Address our nearest office %{'031
) A\

“ y - ) BJ = - 0@“
% THECOLIN.B. KENNEDY COMPANY
i/N\ SAN FRANCISCO ‘ U.S.A. SAINT LOUIS %\4
i o
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PARADEX UNITS

[~
Worite for full deveripiics buiiotin
Tuncer (Pats, Apld. for) .. 320, 1)() Audio Freg. Amp. L 215.00
Detector . .. ... .. 10,00 Radio Freq. Ymp. . 20000
Vanufaturd ry
PAciric RADio EXcHANGE
439 CALL BUILDING SAN FRANCINGO, CAL,

|
HOMCHARGE your
Radio Batlery fora nickel /

Bn‘!-gbh Radio Concerts and maximum recelving range are
ed only when your battery is f ully charged

Don't be bothered with the Incc

your battery to a service atation every few dayl for rechamlng.

bas besn designed especially for this p It charges your “A"

or “B’ battery over night without removing it from your living room.

The Homchuxer issilent and. clean in operation——no muas—no trouble

uires no watchi

hcity itself, Attach to nny lamp socket and connect to battery.

y automatic in operation—cannot overcharge or injure the battery.

Constructed of the best materials—moulded Bakelite Base—Jewell

Ammeter—Oversise Silicon Steel Transformer. No castings to break

" —only the finest stampings used thruout.

SAFE—all parts entirely enclosed—no danger from fire——approved

by Fire Insurance Underwriters everywhere. Unoonditio! guaran-
teed—Insts o lifetime.

An Ornament For Your Living Room

I{ has been combined with utility in the NEW RADIO HOM-
CHA GER DE LUXE. The body is besutifully finished in rich
Antique Mahogany—the base and fittings in a handsome dull gold.
Equipped with rubber feet, it cannot mar polished surfaces. It
harmonises with the finest living room.

Over 50,000 HOMCHARGERS IN USE

50,0080 users have heartily endorsed the HOMCHARGER. Be-
ware of imitations when buying as there is only one HOM-

Type “R" (Portable)
Radio Homcharger De Luze

GHé\RGER. é’(’)‘ﬂéﬁn the enuine which bears our registered
Type “W’' Homcharger for trade name,

. Furnished lete with nM cord and plug, charging cable

Wall M ounting and battery clips. ood radio accessory

Noextrasto buI»; Price at all g
and electrical dealers, $18.50, or shipped prepaid upon receipt of pur-
chase price, if your dealer does not. earry it.

Booklet sllustrating the NEW RADIO HOMCHARGER DE LUXE
in aciual colors sa FREE jor the asking. Send for your copy today.

The Automatic Electrical Devices Co.
117 West Third Street Cincinnati, Ohio

"Largest World

Qver 50,000 in Use

Manufocturers of Vibrating Rectifiers in the

BRANCH OFFICES: New York - Chicago - Pittsburgh - Detroit - Dallas - Philadelphia.

Los Angeles - Baltimore - Minneapolis - Kanaas City - St. Louis ~ Atlanta.

Tall them that you saw it in RADIO

CALLS HEARD

RY 681’7 14 LRENNHA\’- BLVD, 1. Al

E S ITER FIY
il thame,

BY TVF, 198 MICHIGAN, AVE.,
BORTLAND, X

e, GGy, et

vl N,
"y, lnh 0

‘.nt,“-

. oakl Ganuk,

BY 6BQR, ). ¥. MOSS, 953 WEST 7TH 8T,,

Lo AN GELES, CALIF.

park-—5xd, 6ce, Bdk Geu, Oge, , gy, Ghe,

6ic, 6km, 6no, 6po. 6qr, 6tu, Geei 6gfy, Bagh, 6ahd,

Bahy, Gajr, , 8aoqg, , Gars, Garx, Gatu,
Bauu, Gavb, 6xh, 6:: 7Jd 7mf, 7ys, 7sm

C. —ﬁlh nx, Grd 6vg, 6sf, Bsx, Gaat,

6ao0s, Barb, Gawt 6be, x“é , Tlu, 7mo. 7mf, 7ot, Tace,

Samb, %yu. thm, 5

BY ¢TI, 414 FAIRMOUNT AVE., OAKLAND, CALIF.

ﬁﬁﬂ)- (ﬁfh). (ﬁe.). (Bke), (6mak), (7bb), (7"0)
rd by 6ax on kkei 2,000 mil
one tube and honey-oombo

BY QBI) BAR}\UV HOTEL,

VANCOUVER, B. C.

BY 6BQY, 3101 S. GRAND, LO8 ANGELES
C. W.—5sa, 6bf, 6gr, Bxy, 6nx, 6rd, 6tw, 6vs, 6xb,
6sb, 6sf, 6ss, 6ax, 8aos, G:vb 6awt, Gbio,
Gbe. Gbu. 6bum, Gbuq. T, XImf. 7na, 7ot. 7os, Sajn,
9amb, 9saf.
Spark—8er, 6gr, 6tu, 6ahf, 6ahp, 6akl, 6bju.

lﬂ 586, ABI-FDP l.‘{ “'A\H

Lol tea, Cn,
(. bwk, Uxh. tane, '):! lny

r,oTi 1, Tna, ‘n,.
Tth, T,
by, Qdr.
wooAl

e,
conned e wtep

BY 6BQL, 575 218T AVE., SAN FRANOIS0O
0. W.—8bf, 6cu, 6df, 6ea, Geb, Gec, Gen, 6fh,
ot 6gl, 6gr, (6gx), (6ka), 6ku, Goh, crr.

6:!). 630, (63x), 6aat, 6abx, 6ake,
6ale, 6alu, 6aok, Onos. (Gapw), euu,b SG w),
Gare, 6atg, 6awp, 6baj, 6baw, 6Gbbe, o,
8bje, 6bjg, ijy. 6bkb, 6bla, 6bmn, Gboc.ﬂboo
6bpy, 6bps, (6bqe), cqu 6bqg, 6bygp qus,
6bra, 6brg, abrk,} 6bum, szg, Tla, (7mf '

Tot, (Toz), Tsc, Taen, 9aja, 9zaf.

Spark—6ce, 6dd, 6ec, 6gt, 6ic, er ﬁ
6zu, 6aak, 6aau, G6abw, 6abx, Gljh. 6 d.
6ali, Gnrk Gars, Gasc, Gasgq, Gavm, Oavr. kj,
Tnw, 9bd

BY 8AUU-—1611 SHORB AVE. N. W, OAN-
TON, OHIO

Spark—1aly, fakg, lazk, 1nf, 2aje, 2fp,
Som, 2rm, 8acy, 8bnu, Sgu, 8hj, 4fd, 5bi, 5io,
5py, 8afg, Suy. Sapm, S8anw, 8asl, Snb 8aqo,
Suf 8axt, 8aux, 8axn, Bax, 8bds, sbny. 8bas,
Sbnh, 8bno, Sbnv. 8bda, 8brl, 8bgqf, 8clo, 8odv,
8cpz, Bcet, Bcsd, 8em, 8eb, 8ek, 8eo, 8ew, 8jpk,

8jx, B8oi, 8rk, 8se, B8tc, 8tt, Bue, 8ud, 8oe,
8xe, Szo S:y, Saiw, Oalr, Qamk, Saix, Yaar,
9aph, Qan, 9aaw, 9ach, 9aza, 9bxe, 9bsx,

9bet, 9cfp, 9ccj, 9wa, 9wd, 9rn.
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How It Works!

£ e To 7L
(1 VLS U e

Flectric Controlling Apparatys

Lo tetey b N Mica quses b

RETAILPRIC
>1 é‘_’:) | B

Exty-

R o B

.« '
vl

PERFECT FILAMENT CONTROL
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A Revolutionary
Change—

TRADE mMaRr%

The New Non-Metallic
Loud Speaker Supreme

UTONE

TRUESTO ITS NAME

Type A-1

THE TRUTONE Amplifying Radio Horu i
scientifically domigned in nce with
Acoustic laws, constructed of Non-Meaallic
Semmless Comﬁ:uition with an approved
wooden tone chamber in bese, which brings
out clear resonate tructone values with the
waximum of volume. The base of type A-1is
demigned for ready reception of both Receivers
without removal of Head Band.  Phoncs rest-
ing ngainst Soft Rubber Ears, thus blending
strength of both into one. Horn and base
finished in Black Crystaline Baked Enamel,
Nickel Trimmings: 12 inch Bell, stands 24
inches high. Packed in individusl cartons,

Horn Without Base $56.00.

A Perfect Radio Reproducer =

PATENT PENDING

Type B-2
THE TRUT N 1
PRICE scientifically :netp
5 0 Madtallic Comni-
tionable Mebiiine R
PY Speskers. It
The base of T+
EITHER TYPE receptionof a1 izl Mo 2k Halaw
Sent Postpaid others. Hore wud st likshed U_uun
$7.00 Exst of Rocki Crystaline Baked Enamel, Nickel Trimmings:
7.00 Euat i@ | 191nch Bell, stands 22 inches high. Packed it
?‘lon:Wﬂte individusl cartons Horn fits either type
ordiscounts. | op Price $41.25; with both bascx $4.00.

Ferrule for Adapting Horn to Magnavox 25¢

e SADLER MANUFACTURING CO.

868 FOURTH STREET

Phone Garfield 1076 SAN FRANCISCO

Listen to the World with Tresco Tuners
DE LUXE TYPE

TRESCO SUPER-UNIVERSAL TUNER

DE LUXE TYPE

Cabinet 12x173% inches.

Formica or Hard Rubber Panel.
Weight, 15 lbs.; shipping, 25 lbs.
‘Wave length range, 150-25,000 M,
Tuners inside—three, AS, BS, KS.

Recommended by users of the Bureau
of Market Reports and guaranteed to get
all the wireless signals, either CW, spark,
or telephone within the range of the
sending station. This is the only tuner
in the world that has this range of wave
lengths and gets the signals on the small-
est possible single wire aerial. Arling-
ton time, Annapolis, San Diego signals
clearly read through even a violent thun-
der atorm. Nearly all atations in the
United States of the Bureau of Markets
come in on this tuner in the center
of the United States, and no point in
the country would prevent the recep-
tion of these signals. It is recom-
mended for the Farmer, Bureau of
Markets, Schools, Colleges, etc. There
is nothing about it to get out of order or

need replacing except the high voltage batteries, a replacement of which costs only a few

dollars. We ship only by express.

You do not need to know anything about wireless to

operate this tuner or to get the signals and telephone reports. Cabinet is highly polished

and all parts nickel finish.

amplifier, as posts are provided on the tuner for this purpose.
sembled and calibrated to your bulb ordered with the set.

If you wish extra loud signals you may use one or two step

We only sell this tuner as-
It is complete with all that is

needed except a pair of phones and a few dry cells to light the filament of the Audion. Ready
to use when it arrives with full directions, so that a child can operate it. Priced at $126.00,

F. 0. B. Factory. Bulb, $5.00.

Licensed under Armstrong Patent No. 1118149,

DAVENPORT, IOWA

TRESCO,

CIRCULAR FREE

BOX 148

Tell them that you saw it in RADIO

RADIO DEVELOPMENT

Continued from page 31

cillator in the path of fresh, oncoming, un-
reflected waves, reinforcing occurred at some
points and interference at others. The ef-
fort was not dissimilar to the fact that
sound waves reinforce or interfere. A shift-
ing of this “resonator” to and fro between
the oscillating device and the reflector made
it possible to detect these points. The spark-
ing across the tiny gaps in the hoop-like
device increased until it reached a maxi-
mum at the point of greatest reinforcement.
Subsequently, the spark expired as the “res-
onator” attained the point of complete inter-
ference. Harmonizing with the modern
conception, this German inventor indicated
that electromagnetic waves advanced in
ever-widening circles. The example of the
effect of a rock thrown on the surface of a
pond of water is & favorite characterization.
Similarly, he reasoned that they were ca-
pable of casting an electric shadow by a
metal plate or screen, comparable to the
ability of rays of light throwing a shadow
by interposing an opaque object.

That loose iron filings, when subjected to
an electric current, would cohere and their
resistance forthwith fall to an extremely low
value—only to have their original resistance
restored instantly by tapping them—was a
discovery of S. A. Varley, in 1866. He
made a lightning arrester from iron filings.
A scientist of the Catholic University of
Paris inserted iron filings in a glass tube
and placed a metal plug in each end, by
which the device could be connected in a cir-
cuit. The filings, according to observation,
would cohere when electric discharges were
admitted passage in their neighborhood and
that the tapping of the tube restored the
filings to their original condition. He called
his device a “radio-conductor.” Sir Oliver
Lodge, at a later date, dubbed the invention
a “coherer,” and in 1893 linked it up with
a battery and galvanometer. He was thus
enabled to employ it as a detector of electric
waves. Professor Papoff of Kronstadt, in
1895, installed a real radio receiving systemn
for the purpose of detecting atmospheric
electric disturbances. A rod was extended
above the roof of a building and its other
end connected through ‘a coherer to the
earth. The coherer had a relay and battery
connected in its circuit, the former being
energized whenever atmospheric discharges
passed through the coherer. The relay closed
the circuit of a tiny electric trembler bell,
the clapper of which, on being drawn up,
struck the bell, to give a signal of disturb-
ance, and when retracted tapped the co-
herer to restore it.

“The foregoing phows the preliminary
work, the stage setting, for Marconi’s master-
ly act,” says Dr. W. A, Kinnan. “The
materials with which he was to build had
been created. The oscillator, including the
key, the interrupter, the transformer, the
spark gap apparatus, and the radiating plate;
the receiver including the receiving plate,
the coherer, the tapper, and galvanometer,
had all been created and their use had been
indicated. Other actors were hard upon him,
stood ready to step upon the stage. Clerk-
Maxwell and Hertz had pointed the way,
Branly, Lodge and Papoff had traveled in
the direction thus indicated to them and
were in 1896-7 standing in the wings of
the stage. But even so, they never entered
and light never fell upon them until Mar-
coni had given commercial telegraphy by
Hertzian waves to the world. It was a
noble gift and the reward and the glory
are justly due this remarkable young
Italian.” The patents granted Marconi,

Continued on page 86
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The Willard Radio “B"”*
Battery with glass jars and
Threaded Rubber Insula-
tion is the most practical
insurance against leakage
noises and leakage Josses.

Why Gamble

on “B” Batteries?

You’re careful in soldering connec-
tions. You spend good money for ad-
ditional stages of amplification. You
give special attention to insulation of
aerial and lead-in.

If you've gone that far, you simply
can’t afford to take a chance on having
a leaky 'B” Battery spoil it all with a
bombardment of leakage noises. You
can't afford anything less than a
leak-proof Willard ‘‘B’’ Battery.

Every cell of a Willard “B’’ Battery
is an individual glass jar. Jars are

ST R
Agana’ T

This rectifier will keep
Battery charged at a coct of Q lcw
cents & month,

Shad ~ Aomddd

well-spaced to prevent leakage from
cell to cell. Threaded Rubber Insula-
tion protects the plates and thus guards
against inside leaks.

Because of the leakproof feature
Willard ‘B’ Batteries are unusually
quiet and hold their charge for long
periods.

Ask your radio dealer or the nearest
Willard Service Station to show you
the Willard 6-volt Radio ‘A’ Battery
and the Willard 24-volt Radio “B”
Battery.

WILLARD STORAGE BATTERY COMPANY

Cleveland, O.

Made in Canada by the
Willard Storage Battery Company of Canada, Limited, Toronto, Ontario

THREADED
RUBBER
BATTERY

P e w

180 v e
v

TITITIXY
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459 HoMER AVE.

BRYANT TRANSFORMERS

FOR AUDIO FREQUENCY
IMMEDIATE DELIVERY

A better transformer for music and
speech is not made,
pearance to you.

Designed

We leave the ap-

by former Government

Expert RADIO AID

Designed to amplify all audio frequen-
cies in voice range with equal intensity.
Takes up
rugged, hal beautifully blued steel mount-
ing frames, insulation resistances all above
10 megohms.

Both windings of heavy wire—will
not bum out.

Positively Guaranteed as Represented

Ratio 34 to 1 $5~00

Excellent Proposition to Dealers

BRYANT RADIO COMPANY

less panel space, is extremely

PaLo ALTto, CaLIF.

Red Star head phones speak up
sharp and clear. Light in weight,
they fit the head comfortably and do
not tire; they are easily adjusted over
the ears.

Monocoil 2000 ohms........... $5.00

Red Star

Head Phones

Why take a chance with

your receiving set by using
poor head phones for after all
your radio receiver set is no
better than your head phones.

Protect your receiving set by buy-
ing good head phones—ask your deal-
er to show you Red Star phones.
You will be surprised at the results
you will attain,

Long-distance 3200 ohms....... $8.00

Including head band and 6 ft. cord

General Radio Equipment Co.
1135 DIVERSEY PARKWAY
CHICAGO

& _RADIO INSTITUTE—

o p

zation in the world.

Thorough training given in radio operating, traffic, and in damped and

undamped systems,

Tuition ten dollars a month for either the day or evening sessions or

both combined.

OF AMERICA
Conducted by the greatest and most experienced radio telegraph organi-

Prospectus mailed on request
RADIO CORPORATION OF AMERICA

Phone Douglas 3030

331 New Call Bldg., San Francisco

98 Worth St, New York. Phone Franklin 1144

Tell them that you saw it in RADIO

PROFESSIONAL RADIO
OPERATOR

Continued from page 12

the future method of taking radio-com-
pass bearings, regardless of whether the
radio telephone is ever utilized aboard
ship or not. The advantage in having
the compass aboard the ship instead of
in the shore station is obvious; bearings
may then be taken upon any radio sta-
tion, anywhere, instead of at only a
few specially arranged points, as at
present.

But now, lest the shellback brass-
pounder who may chance to read this
goes into a blue funk and decides to
will his uniform insignia to his home
town museumn and jump overboard with
the ship’s spare anchor draped around
his neck, it is time to take up the more
encouraging side of the question.

Whatever the ultimate development
of the wireless telephone, it does not
seem probable that it can ever supplant
the wireless telegraph—at least not to
any great extent. The perfection of the
wire telephone has not put the wire
telegraph out of business; in fact, the
volume of telegraph business is perhaps
ten times what it was when the tele-
phone was first introduced—though it
would undeniably be still greater were
there no telephones. The removal of
the radio operator from any class of
ship is doubtful ; it cannot come to pass
for many years yet, and in the case of
the passenger liner, never,

Even when the vacuum tube telegraph
transmitter has become standard all
over the world, the radiophone will still
have its drawbacks. On the ship ply-
ing in foreign trade, its use will require
the ability of some one aboard to speak
the many different languages of the
countries to which the various coastal
stations belong, or vice-versa; whereas
the telegraph handles with equal ease
traffic in any language, and in cipher.

The ship-owner possibly may not
strenuously resist the passage of legis-
lation which will force him to discard
his present radio equipment, since this
equipment is, comparatively speaking,
not expensive; but unless the radio ap-
paratus of the future is to be unbeliev-
ably simplified, it will always be liable
te derangement, and the steamship
companies that demand service will hesi-
tate to send their ships to sea with the
radio equipment in charge of some one
who has no knowledge of the apparatus
further than the mere ability to use it.
Besides, it is quite probable that the
maintenance of a continuous radio watch
aboard all vessels carrying more than
twenty-five persons will eventually be
required by law, and when such legis-
lation is passed the operator’s position
will be permanently secure, no matter
what perfection time may bring in wire-
less telephone apparatus.

In the case of the passenger ship,

Continued on page 44



43

RaApio for OcTOBER, 1922

MASTER RADIO PRODUCTS

‘ MASTER

The very highest enginesring skill and best quality materials combine to make
MASTER RADIO PRODUCTS worthy of your attention. Made by an organization
which always has besn noted for its reliability and integrity MASTER RADIO
PRODUCTS everywhere have been accorded that prestige which usually comes
only after years and ysars of effort. You can depend upon MASTER RADIO
PRODUCTS for Service and Efficiency in every way.

S An exquisite product de of highly polished,
MASTER DIAL genuine Bakelite, moulded in one pisce and
heavily relnf d to pr warping. Extra large knobe, desply grooved and
tapered to fit the i Craduatd are clearly defined and deeply stched
into the solid Bakelite. Diameter 3 inches; depth 13{ inches. Shaft % or ¥
inch.

Master Dials 75c MASTER RHEOSTATS'—:‘:‘;Mu;;‘: ::ltk uof'or mml

When mounted as back of panel instrument the shaft projects through the panel.
A knob and pointar, or dial can be used squally wsll as means of resistance con-
trol. Shaft may be adjusted for any thickness of panel up to 3§ inch. MASTER
RHEOSTATS are made for two classes of service: for regulation of fil t

in receiving tubes, with a resistance of § ochms and a current carrying capacity
of 1.6 amperes. Also for regulation of fil in S-watt transmitting

Master 2esb 1. 3 fow
Rbeontua , with a of 2.8 and a carrying capacity of 2.5 amp

with knob MASTER POTENTIOMETERS—Zmilar in genes oo

without
kn:!‘: RHEOSTATS. EQUIPPED with third binding post, with connection to switch
$1.10 blade for biasing the grid on tubes used in radio frequency circuits. Resistance
Potenti- 300 ochms: current carrying capacity 50 milli-amperes.

°';f;.;z“ MASTER V. T. SOCKETS—[ncorporste many features abeo-

Tutely new.
lite. Binding posts permit quick and positive td Sid tacts of
hearvy spring brass insure a quarter inch rigid contact with sach prong of vacuum
tube. These slde contacts cannot be bent or forced out of position. In addition
dide contacts hold tube absolutely stationary so that no other support is necessary.
MASTER V. T. SOCKETS ars a splendid improvement.

MASTER SELECTOR JACKS— Mske receiving as simple

as turning on elsctric

lights. . Eliminates old-fashioned plugs and jack in amplifier sets, as well as

annoying panel cords and wires. To obtal age of selectivity, detection and

amplification you simply press a butt WTERJACKSW.-M.!’MH:

any set.

MASTER TRANSFORMERS—Amplify without howling or

distortion. Core is stag-

Master gored laminations of highest quality silicon steel. Both electrically and mechani-

st 25. * cally MASTER TRANSFORMERS are RIGHT. MASTER RADIO FREQUENCY

" TRANSFORMERS i nge and selectivity and ble the operator to obtain
greater service from his recelving set. .

Mastor Jacks
Double Circuit
$1.50

Single Fllament
Control, $1.60

Double Filament
Control, $1.75

] Master
Transformers
$8.00

All MASTER RADIO PRODUCTS ars d od bﬂl::ﬂlod engineers and are
fully guarantesd to be free from all defects any . The K(ASTER trade-
mark is an assurance of quality. Ask your dealer to show you MASTER RADIO
PRODUCTS——or write us direct for descriptive bulletins.

UNION CONSTRUCTION CO.

OAKLAND, CALIFORNIA

Tell them that you saw it in RADIO
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{-REPORTS FROM
WASHINGTON, D. C.

indicate that in the near future Broad-Casting will be done
on a series of Wave-Lengths, rather than on 360 and 485
only, as at present. Our Radio-Frequency Amplifiers and

eceiving Outfits, manufactured under license of Dr. John
M. Miller of the Bureau of Standards, are equally efficient
at all wave-lengths from 150 to 20,000 meters. Don't build,
or buy, any kind of receiver, until you try this wonderfully
efficient, super-sensitive, Universal Wave-Length Amplifier
—at your Dealer’s.

COAST RADIO COMPANY, INC.

Factory and Office, El Monte, Calif.
Owners and Operators of KUY

L A S W I { R

IGHTNING ARRESTE
Protects Kadio Against Static

Unquestionably the Highest Development in

Radio Protection

Unless static interference is nullified there is bound to be
disappointment, no matter how well planned the concerts
and lectures at the broadcasting stations.

THE BRACH VACUUM LIGHTNING ARRESTER has
demonstrated its superiority through over 16 years of serv-

ice to the big railroad and telegraph companies, large fire
alarm systems and the U. S. Army.
It is built up to a
standard—not down to
a price,

Listed by the Under-
writers’ Laboratories

Indoor Type, $2 570 outdo.. Iype, $3

L. S. BRACH MFG. CO., NEWARK, N. J.

Makers of Solderall—Mends Metals, Connects Wires

COAST REPRESENTATIVES — PACIFIC STATES ELECTRIC CO.
Ban TFrancisco Los Angeles Oakland Seattle Portland 8pokane

s Advance Unit Charger

3 . }1 A perfioet device for charging auto and radio bat-
’::;:'- 8 - derir. fran A, C. lamp socket. Fully guaranteed.

N . Minde 1 oar entirely new idea from any other on
) the aockes codlay.  The most efficient, fool proof

rectifier manufactured.
$18.50 Complete

Advance Electric Co.
12600 W, 2ud St Los Angeles, Cal.
Write jor particulars om service statiom equipment

A YO g
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which since 1912 has been required by
law to carry two radio operators and
maintain a continuous watch at sea, the
wireless telegraph will never be sup-
planted. The volume of traffic is too
great; formal telegrams can be trans-
mitted more rapidly and accurately by
telegraph than by the use of the human
voice, and the effective working range
of the telegraph will for the same trans-
mitting power always be much greater
than that of the telephone. Even when
present difficulties in regard to modu-
lation, articulation, static and interfer-
ence have all been overcome, a trained
expert will almost certainly be required
to manipulate and care for the appa-
ratus, because every improvement in a
device of this kind generally brings an
added complication; and since in any
case some one must be employed to
stand the listening watches, the elimina-
tion of the radio operator is neither
desirable nor possible.

As an auxiliary, however, the radio-
phone is perhaps destined to fill an im-
portant and a unique place on the pas-
senger liner. It is not improbable that
the wire telephone companies will in
due time establish “linking stations” at
various points along the coasts, whereby
passengers aboard ship will be enabled
to converse with subscribers to ordinary
wire telephone service anywhere. From
his stateroom phone the business man a
thousand miles out to sea will be brought
within speaking range of his office; and
the moony lover and the girl he left
behind him will provide huge diversion
for countless thousands of eavesdropping
young radio bugs—and old ones, too!

In conclusion, it seems probable that
the employment, if ever, of the wireless
telephone aboard ship without a licensed
operator in charge of it, will be confined
to yachts, river steamers and possibly
small freighters and oil-tankers oper-
ating on short coastwise runs. The
wireless telephone will not. encroach
upon the telegraphic field; it will find
its own. It will be used for point to
point communication in isolated dis-
tricts, as for instance by large mining
and development companies; and with
perfected control of high power vacuum
tubes will come commercial trans-oceanic
telephony. Its greatest service of all, it
seems to me, however, is foreshadowed
in its wide utilization this early for
broadcasting musical programs. The
perfectly modulated transmitter and the
distortionless receiver of the future will
have its finest application in this field.
We shall have the gist of the news, the
market reports on produce peculiar to
the locality, and magnificent concerts
broadcasted the country over—broad-
casted not so much for the entertain-
ment of the blasé urban class, but espe-
cially for the country dweller, linking
the man of the soil and the man of

the city in closer bonds of community
Continned on poge 46
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The Radio Public
Is Ready to Buy

Are You Ready to Sell Them the
Standard, Nationally Advertised

Merchandise They Insist Upon ®

A new radio buying public. made up of the great majority who
*waited to see what weuld become of radio,” are already buying well
and will buy more and more as the season progresses. These cau-
tious folks. however, are insisting upon weli-known products of estab-
lished quality.

You can satisfy this new demand for quality merchandise most
profitably and conveniently through the services of WHOLESALE
FADIO EQUIPMENT. Products of sixteen or more of the most
jmportant, nationally popular manufacturers are always obtainable
at attractive prices. Prompt, caretul shipment. Credit facilities that
l:i+ you over the rcugh spets. Let us tell you more about this serv-
ice, A postal will do the trick!

Fall and Christmas Trade Will Flow to the Best-Stocked Store
Establish Your Source of Supply NOW. Place Your Order TODAY'!

Sample Our Service
g/\.’

TWO FAST-SELLING ITEMS B
DISTRIBUTORS FOR
Thord
oraarson Baldwin
Amplifying Transformers—Shell Type C;aels:zstat
Low distributed capacity. The core of special 7 mil De Forest
high silicon steel is twice the cross section of the Eveready
:f:‘}:mm.rfamﬁnc"’g s‘e’::;%e To?—l LIST ' Federal
tions, and placed side by side on the 5 ; Homcharger
core. Mounted on brass or nickel- $ 4. O Jefferson
plated  frame. Bakelits terminal Klosner
board, Magnavox
Murdock
Paragon
Thordarson
Tuska
DEOISTERED U A PAY OFs, Wesmm EleCtric
PERFECT FILAMENT CONTROL Wl. l l 0 l
A graphite compression rheostat LIST otesaile n y

<
~ that gives absolutely even control -
of filament current. For or $ 85 r
- ampere detector and smpuner tnbes
“. and 5-watt power tubes.

Write For Attractive Discounts and Helpful Credit Arrangements

‘14. WxLLMM S'rnﬁﬁ*f Hmmnm N J
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distant concerts
too, with a real

se

Peerless

International Receiver

Install a PEERLESS Internctionasl Receiver and enjoy the vast variety of entertainment from
distant stations as well as local. The PEERLESS International has two stages of radio fre-
quency amplification, which gives estreme scope and range, and two stages of audio amplification,

which gives maximum volume. Most ecasily operated quality set made.
gev;:{ pano; t::aed for sooto nnex:l:.,t ‘;dE l{l';‘l? waranteed. \’ante for complete $ 1 75
PEERLESS RADIO LABORATORIES, 50 Second St., San Francisco

S dealer. Price
DEALERS—Write for merchandising arrangements, mentioning your jobber's name.

CwW

MANUAL

By J. B. Dow

$1.00

Postpaid in U. 8.

The only complete textbook on Vacuum Tube transmitters

PACIFIC RADIO PUBLISHING CO.
Pacific Bullding, San Francisco

“ILLINOIS” THE RELIABLE

CONDENSER THAT IS MADE RIGHT
AND STAYS RIGHT

Panel Cased Panel Cased
67 Plates .......... $7.00 $8.50 23 Plates .......... $2.75 $4.00
43 “ ... $3.50 $475 13 ¢ ... $2.25 $3.50

Vernier with single movable plate applied to 18, 28 or 48 éizes, $2.00 extra.
Above list is for our Regular Style with Knob, Pointer and Scale. We also
furnish the Condenser with amooth 3/16 inch staff suitable for Dial at 15¢ off
list.
A 8-inch Bakelite Dial with Condenser, add 50c to list.
Fully Assembled and Tested. IMMEDIATE SHIPMENT.
Money back if not satisfied. Just return within 10 days by insured Parcel Post.
Sent Prepaid on Reéeipt of Price, Except: Pacific States, Alaska,
Hawaii, Philippines and Canal Zone, add 10c. Canada add 26ec.

No Discounts except 5 per cent on orders of 6 or more. Send for Bulletin.

G. F. JOHNSON

625 Black Avenue .
Springfield, Illinois

Tell them that yeu saw it in RADIO
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feeling and bringing a little step nearer
that ultimate harmony to which the
universe is destined.

Will We Ever Have Women Radio
Operators?

Every so often I hear some young
miss turned radio fan, or—I have a
sort of suspicion~—ambitious to vamp a
bold sea-rover, ingenuously inquiring
why there are no “lady wireless oper-
ators” on the “boats,” and to please tell
her, will there ever be any?

Without in the least wishing to dash
the secret aspirations of any adventure-
some member of the unfairer sex, I
venture to reply, regretfully, but firmly
—no. The suggestion that there ever
will be any such is highly irritating to
the average shellback operator; in fact,
the merest insinuation that anything of
the kind is even remotely possible is to
rub all his fur the wrong way. I was
once informed by one brass-pounder,
though, that any such talk didn’t bother
him; he most emphatically knew that no
“dames” could ever be wireless operators
because they couldn’t climb up the masts
and grease the antenna insulators. In
view of the way I have been climbed
by some of them, I am rather doubtful
about the correctness of this statement;
but, all pleasantry aside, women oper-
ators in the marine service are out of
the question, and any one who knows
anything about life aboard ship will
not need to be told why.

The reasons cannot be discussed very
far in these pages; but it may be pointed
out that the conditions aboard a ship
are not similar to those in, fér instance,
an office or a store. The relations of
the officers are very intimate and per-
sonal, quite like those of a close family,
or a small bachelors’ club. No apple
of discord among the gods of Olympus
ever created strife comparable to that
which would ensue from the placing
of a girl radio operator aboard a ship,
especially a freight ship. It is a fact~—
we know it—that this would only lead
some flirtatious young persons to aspire
all the more eagerly; but the ship-
owners, who are operating their ships
for business purposes, understand the
situation well enough.

The fact that a few stewardesses are
employed on the larger passenger steam-
ers has nothing to do with the matter;
these are almost invariably anything but
good-looking, and old enough to be the
grandmothers of the oldest men on the
ship; and even so, I know from per-
sonal observation that it is not always
well that they are aboard.

In the case of the land radio stations,
the foregoing, of course, would not
apply; but, as has already been ex-
plained, since there is sharp competition
among the best shipboard operators for
these berths, there is little chance for a.

beginner of either sex to get them.
Continued on page 48
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Which Will You
Judge By—
Results or
Unproved Claims?

Type R-A-10 Receiver

Licensed Under Armstrong Patents

Also Manufacturers
of
PARAGON

Radio Telephone

Transmitters

V. T, Control Units

Rheostats

Potentiometers

V. T. Sockets

Amplifier Transformers
- Detectors

Control Dials

Amplifiers

Receivers

Switches

Variometers

PARAGON

D-A.2 Detccta‘-Ampllﬁa‘

Paragon-Stands on its Record

In1915the first regenerative receiver, Paragon,was manufactured.

In 1916 Paragon effected the first¢ transcontinental reception
(not prearranged) from New York to California.

In 1917-18 Paragon receivers, due to greater sensitivity and
selectivity, proved superior to all others in interception of
enemy signals by the U. S. Army and Navy.

In 1921 Paragon effected the firs¢ transatlantic amateur
reception, registering signals from 27 American amateur stations
at Ardrossan, Scotland, a distance of 3500 miles.

In 1922 Paragon Products are a safe investment in a market
in which it is difficult to judge values.

Paragon needs no extravagant claims; but we guarantee our
customers this:—that Paragon Products are reasonable in price,
sound in design and thorough in workmanship,

If your dealer does not sell Paragon Products, send for our
catalogue (free) and we will see that you are promptly supplied.

ADAMS-MORGAN CO., 2 Alvin Ave., Upper Montclair, N. J.

Reg. U. 8. Pat. Off.

RADIO PRODUCTS
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To return to the ships again. If it

THE RADIO STORE

562 East Colorado Street

PASADENA, CALIFORNIA

PASA-UNIVERSAL RECEIVING OUTFIT..............covnn.. $346.00
Kennedy Universal Receiver—type 110............ ....$250.00
Western Electric Headset—type 1002-C................ 15.00
One Detector Tube. ..., 5.00
BBattery.. ..ot e 3.00
Edison Storage Battery—>5 cell B-4 75 amp. hr.......... 65.00
Antenna Equipment.................cciiiiriiiiin.. 8.00

PASA-UNIVERSAL OUTFIT with Willard Wireless Battery........ $309.00

We also have everything else in stock that you want

Paul Franklin Johnson

Tell them that you saw it in RADIO

-field.

be argued that there actually have been
three or four girl wireless operators, it
may be replied that these were, in two
cases, daughters of the captains of the
ships upon which they sailed—they made
only a few short voyages merely for
the novelty of the thing—while the other
one or two enjoyed advantages similarly
unusual, and were duly chaperoned.

The radio operator is carried prim-
arily to serve in the emergency when
death comes near; and there is some-
thing incongruous in the idea of a girl
sticking at the key on a sinking ship—
chivalry would not permit it; and I
think, too, there would be something
no less incongruous in the sight of
““Sparksie’s” weekly wash hung out to
dry with the rest of the family’s on the
ship’s rail.

Some Final Points
That a great many radio amateurs

L take up commercial wireless operating

with a mistaken idea as to its possibili-
ties scems to be indicated by the fact
that so few stay with the game or ad-
vance to anything higher in the radio
If recruited from the amateurs’
ranks, the operator, after perhaps two
or three years of commercial experi-
ence, returns whence he came—that is,
back ashore and to the status of an
amateur radio enthusiast again; but he
earns his living at something else. Not
one in ten of those who wore the
phones ten years ago are engaged in any
sort of radio work today.

Whether commercial radio offers
anything worth while to the prospec-
tive operator depends entirely upon his
own particular circumstances and in-
clinations. While every professional
operator likes his work, more or less,
the amateur will never experience the
joy in attending strictly to business with
a commercial set that he finds in experi-
menting with that conglomeration of
beloved junk in the woodshed. To
hover all night in an attic over a fizzly
vacuum tube and a wobbly-spined con-
denser in order to relay a piffling love
note across seventeen states is im-
mensely enjoyable; but when we com-
mercialize our pleasures we find them
not half so zestful.

It is sometimes asked whether it
were not well for the radio amateur,
before entering upon some other ulti-
mate line of work, to become a com-
mercial operator for a year or two, for
the sake of the educational value, and
to broaden his knowledge of the world.
It is, possibly, but to become a wireless
operator is getting to be a good deal
of an undertaking in itself, and in this
rapidly moving age, every day counts.

There is one class of persons for
whom, it seems to me, radio operating
would be a very desirable employment

——ripples. For these unfortunates, if
Continued on page 0
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5 Red Seal Battery Contest
| Starts Nov.15 Closes Nov.15%

All Radio Sets installed FREE in the homes

A Ll I T

L T T T

2nd Prize
It '\Westingh R.C.
Receiving Set and the famous distortionles

s o
ar:‘ululuc(m.so.

3rd Prixe

A iving outt made up of
m#ﬁ:‘McaNoﬁ'fﬁe-

-5

nd
Amav‘lud 3256”50
50 Other Prizes
To 50 other contestants, whose anewess
the jodes docide ate most meritorioun, vl
begivenone of thefamous Manhattan 2,000
ohm Radio Headsets, These heackets are
built with the precision of a_ watch and
bave great sensitivencss and high amplify-
ing qualities

Win this $725.00 Radio Set FREE

Only a rich man could buy it
but a poor man may win it FREE

IMPLY obtan a free “Red Seal Battery” contest blank and Mr. Joseph A. Richards, President, Joseph Richards Co.,
between November 1st and November 15th from stores Inc., Advertising Agents, New York.
that show the Window Display pictured below. Each contest Awdrding the Prizes

:)vlva:!!: ait;efsulfrmzlfetaw&c:;n; to help you write your an Prizes will be awarded to those who conform to the rules of

€p , the Contest and whose answers, in the opinion of the judges,

Finish-the-Sentence” Contest are most appropriate. In case two or more persons' submit

The prizes will be awarded for the most appropriate answers Wwinning answers, prizes identical in Ch?“?‘“ with those offered
for completing in your own way in not more than ten words, will be given to each successful contestant.

v

the following sentence: Announcing the Winners
“The Red Seal Dry Battery is best As soon as possible after the judges have rendered their decision,
(1.) because it is the All-Purpose Battery and the names of the prize winning contestants, will be announced
() because. . .......ivviiiiiiiiinna... in the Saturday Evening Post.
Examples X

! -;% B Contest Opens Nov. 1 — Closes
R BN Midnight Nov. 15.

P4

S 1 ; All answers must be written only on con-

\ .$.‘ SN test blanks supplied by dealers displaying
f’ﬁ‘?,‘-.‘:,%f,';-”;;“}:;_’;‘?{’ g Red Seal Battery Contest window dis-

Your answer may be descriptive of the . .
Red Seal Dry Battery or it may descibe ™7
some use. For example: “It never fails on T
land, airorsea.” Another: “It never starts
what it can’t finish.” Another: ““It rings

bells and buzzes buzzers.” play. Send as many answers as you like to:

Judgeﬂ : Red Seal Ba Contest
The judges of the Contest are: Mr. Llew o S R G Nos AT TP ttery Contes
Soule, Edtor of “Huardware g, New Y e (W . Marhattan Electrical Supply Co., Inc.
York; Mr. Howard A\ I ewis, Manayr ) ’ 17 Park Place

of “Electrical Merchandime,” New Yore, P o o tnae it ks New York City, N. Y.

N

ANHATTAN ‘o3

glngRle\l SUPPLY CO.INC. NEW YORK
ke o o ek Py Bavieves
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1500 OHMS 2200 OHMS
$5.00 LIST $7.50 LIST
Dear Radio Fan>— *

This is between ourselves, so ] am going to get™a little personal. Did you ever
try a “"ROYALFONE"” with your set? If youlhaven’t, you are not getting the full
benefits that radio afford you. A receiving set catches the sounds from the air; but
a set of phones are required to translate the sounds 20 that they are understood.
A good pair of phones will help your receiving a thousandfold.

The next time you are in a radio store listen in on the dealer's set with a
“ROYALFONE.” You will experience a thrill that comes once in a lifetime. You
will hear the and musical selections as if you were in the same room with
the transmitter. e sounds will be natural and not distorted. The phones are %0
light, and they fit so perfectly that you will not realize that they are on your head.

that all parts are of the best selected material, and skillfully assembled.

After gmr curiosity hasibeen satisfied, tell the dealer what you think of the
“ROYALF i i

INE.” If you will write me your opinion, there will be a surprise in

store foryou.

“ROYALFONE’” KING OF ALL
Made by
ROYAL ELECTRICAL LABORATORIES
Manufacturers of
ELECTRICAL AND RADIO EQUIPMENT
209 Market Street Newark, N. J.

We have attractive propositions for Jobbers.

When you are thru, examine the “ROYALFONE" carefully. You will notice 4

‘CYMO’

Variometers

PRICE

$ 5.00

(Without Dial)

Specifications:
Wood: Spanish Cedar. General: Shafts absolutely
Wire: Double Silk Cov- true; no lost motion or

ered, Green. rattle; smooth turning
Metal Parts: Nickel Plated without backlash;perfect

Brass. connections to rotor;
Finish: Rubbed Shellac absolute rigidity of sta-

over Mahogany Oil tor; in a word, com-
Stain. pletely satisfactory.

Range: 170 to 600 meters.
At your dealer, or write to

RADIO DEVICES COMPANY

693 MISSION ST. - SAN FRANCISCO

Continued from poge 48

not too helpless, radio, with its light
work and health-giving surroundings, is
an almost ideal vocation.

It should not be necessary to say
that the youth going to college, or who
intends to go there, should aspire to
something higher than radio operating.

On the other hand, for the youth
weighing up coffee and beans at ten
dollars a week in a small grocery; for
the lad hoting in a hot and dusty corn-
field for twenty dollars a month; for
the unhappy boy become a slave to an
automatic machine-god in one of our
huge modern industrial plants; for any
such as these, commercial radio operating
certainly offers at least breathing room
and an opportunity to work for better
things.

One thousand vacuum tubes, type VT-11,
manufactured by the General Electric Com-
pany, have been declared surplus, and are

offered for sale to the public at $5.50 each;
not more than three to any one person; li-
censed only for amateur, experimental or en-
tertainment use; at Signal Section, San Fran-
cisco General Intermediate Depot, Polk and
North Point Streets, San Francisco, Cali-
fornia.

The Radio Marketing Corporation has
been formed to supply the needs of amateurs
at Qakland, Calif, by F. J. Hill, Jos. J.
Rosborough, Oliver Kehrlein, Robert Thomas,
and J. N, Borroughs. Mr. Thomas is acting
as manager of the store at 329 Fourteenth
Street. Business is done under the name of
“Ramarco,”

Howard
Vernier Rheostats

Bass made of special
heat - resisting composi-
tion, Totsl resistance
6.8 ohms. Carrying oa-
pacity 1.5 amperes. Di-
smeter of base 325/83
inches. All sliding con-
tacts without vernier ad-
justment $1.10, Order
now,

Tested Equipment

Write, wire or eall for our list of tested
radio apparatus.

APEX RADIO COMPANY, INC.
1105 W. 69th Bt., Dept. B3, Ohicago, IL

INTERNATIONAL RADIO CO.

Complete Radio Equipment
Detector Receiving Sets
Our Vacuum Tube Detestor Bet is just what you
bave besa waiting for.
Reference: Anglo-London Paris National Bank
Address: Annie and Jessis Bts.
SAN FRANCIS00, CALIF.

Amplifiers
Lond Speakers

Phone Douglas 422

CwW

MANUAL

By J. B. DOW

$1.00 Per Copy

Postpaid in U. 8.
The Only Comzlcn Textbook On
Vi Tube T itters

Pacific Radio Publishing Co.

Pacific Bullding San Francisco
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Sce

wne from the Opera Faust

OMENTOUS exents iv the arts aud sciences are the resull of
rising above oul-wurn proccgdes, oud o wedvut of the tools of

medincrity,  Beainwing sohere others live been content to

finish, a farwcard-lookiig qronp of radio ewgineers, comprising the
Mu-Bad Laboratonies, har o descapcd and cuccssstudly corstencled redio
apparatus which is as cdvunced as tie Loontgeone-jesocl wontel iy veer
the key winder  Pricos of s wpparatus susiore Aat sreat numhers

will benetit from their acho comente. Doseriptive Licrature wpon

MU-RAD

LABORATORIES

ket U D

ASBURY PARK

NEW JERDE 7
bW c > . "

requrst.
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DAYTON RADIO PRODUCTS

“ v uete and meritorious line of Radio Parts
i: «+ ry article guaranteed for accuracy and
¢ anoty in Micro-farads. * Sold only thru legi-
I..bbers, Dealers and Manufacturers. Vari-

1.1 Vernier Condensers are made of hard
“ume - oen plates mounted on Bakelite Panels; fur-
i .'th either square or round panels.
v+ 2 1 C, Vernier with Knob, price....... $2.00
-y v p. C. Condenser, Cap. .0003 Mf., price 3.35
« 17 P. C. Condenser, Cap. .0005 M{., price 3.95
... 2 P. C. Condenser, Cap. .001L.M{,, price. 4.80
<3we 45 P. C. Condenser, Cap. .0015 Mf., price 5.65
Condensers with Vernier

attached, 80c extra

Variometers, Bakelite Tube

[

Type, Price ...vcovennnaaeens 4.50
Variometers, Moulded Bakelite,
PriCE vetiieinernnnnnneecnen 7.5
Vario-Couplers, Bakelite Tube
Type, Price v..oveeeuucnnens 5.00
..... Vario-Couplers, Moulded Bake-
lite, price ....cocvveeriraenns
"‘Genuine Bakelite Knobs and
Dials, 3”, price...........co.0te 1.00
Genuine Bakelite Knobs, 1/4-
3/16, price .o iveiiieriiinenn
Rubber Insulating Tubing (10
ft. Packages), price..........

e — ] Jobbers, Dealers and Manufacturers:
Write for Catalog No. 2
g and Discounts.

THE A-C ELECTRICAL MFG. COMPANY
DAYTON, OHIO

Radio Music Perfectly Re- Gt’vo/dzld Dulee-Tone Jurjior.
produced Through Your & :

Phonograph

HE Dulce-Tone Junior con-

verts your phonograph into the

finest of loud talkers without 5
detracting in the least from its : Bt
power to play phonograph records. ; " .
The radio music comes to you with - " -t
cello-like sweetness, even more , v N 2
clearly than that reproduced from v e ]

¢ o T G

your records. & .
The Dulce-Tone Junior is adapt- g
able to any phonographic instru- Jicgor 0 G les moeule- Lo oper-
ment. When you consider that you Wte, impiy oawine the toneatm, al-
are using the wonderful sound-box, i tne ecddbe oo e Thae
tone-arm and even the needle St center ertenno oot the Dredees
which has been perfected only P Justor, Tows nerendows i
after years of experimenting, you rtinewt elinne RS ]
can realize the QUALITY and o TR NI i phones
SWEETNESS of the tone which Wiy rlert con revnaal o
is so faithfully rsproduced through Sl v SRt
the Dulce-Tone Junior. Toa Dhiter Tasa
Any one can attach the Dulce-Tone Crte 0 thee e
I your dealer does not handle the Dulce: it '

!
Py \
>

N

10N :’“ )
.,3"
Ve

LR \

|

'I‘onle Jnnio’:‘, L H émﬁ the gonpon ﬂl:el;)w, et Tt e ey .-.slll‘.};-:'_(.__,
mail it with one dollar and we wi or- [ :
ward this wonder instrument to you O. graph wday a'nd rea].lze the p08§1-
0. D. at $14.00. bilities of radio music for quality
";;‘;""——;‘—"‘——————" of tone.
e Oleveland Radio Mfg. Co., . *
240 St. Claire Ave. N_‘ E. l Retall Price......... Only $15.00

Cleveland, Ohio.

Enclosed find one dollar for which send ] ($l 7.50 We“ of the Rmhes)
me s Dulce-Tone Junior ($14.00 baslance THE CLEVELAND RADIO

due C. 0. D.)

DSend me you.r'lolder entitled ‘‘Waves to ‘ MFG Co

Th . .
Nabyg roush Your Phonograph 240 8t. Claire Ave. N. E., Cleveland, Ohio
ADDRESS Sole Licensees under KAEHNI Oircuit

Town & State | Inventions and Patent Applications

Tall them that you saw it in RADIO

ELECTRONIC THEORY
Continued from page 14

should reverse the charges at these two
points, however, so that the point at
high potential is now at a low charge,
and vice-versa, the electrons will reverse
the direction of their flow back toward
the new point of higher potential. If
we continue to reverse the charges of
the two points, first from low to high
and back again, the current flowing be-
tween the two points ‘will reverse its
direction as often as we switch the re-
spective charges at these two points.
Such a reversing current is called an
alternating current.

Either type of current when flowing
in a wire is accompanied by four ef-
fects: 1, heating; 2, electrostatic; 3,
electromagnetic; and 4, radiation. Let
us examine "these different phenomena
in order. i

1. We have seen that the electrical
current encounters resistance in the
conductor in which it is flowing, and
that this resistance is due to friction
between the electrons and the atoms or
molecules of which the conductor is
composed. Just as the friction between
two pieces of wood being rubbed together
gives rise to heat, so the friction in the
conductor between the electrons and the
atoms, if the conductor is an element,
also sets up heat therein.

The more electrons there are flowing
in a wire and the higher its resistance,
the greater will be the total amount of
friction set up by the electrons, and
hence the greater the heating effect.

In an electric lamp the resistance of
the fine filament wire is so great that
enough heat is generated to maintain
the filament at white heat.

2. Due to the electrostatic effect, a
negatively charged body is one having
more than its normal number of nega-
tive electrons and a positively charged

“body is one having less. Thus, when a

piece. of sealing wax is rubbed with
flannel, the wax becomes negatively
charged and the flannel positively so,
because the friction rubs some of the
negative charges off the flannel and
deposits them on the wax.

Due to the fact that the flannel and
the wax now have opposite or unlike
electrical charges, an attraction or elec-
trostatic strain is set up between them
if they are brought close to each other.
This electrostatic strain represents stored
up electrical energy.

A convenient device for practically
storing electrostatic energy is the con-

“denser, the first type of which was the

Leyden jar, devised by Musschenbroek
of Leyden in 1746. As shown in Fig.
3, the Leyden jar condenser consists of
a glass tumbler or jar, coated on both
sides with metal, either foil or sheet
metal—usually copper. The essential
feature of a condenser is that it must

consist of an insulator coated on both
Continued on page 54
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Charge Your
Battery at Home

EEP pep in the battery for yvour vacuum
tube recciving set by using the Rectigon
Battery Charger.

The Rectigon is a small, inexpensive device
that will charge your radio battery over night.
It is entirely automatic in operation and needs
no attention after it is started.

The Rectigon is portable—it can be placed
wherever desired. The absence of oil or grease

assures you of no damage to your floor or rugs. Westinghouse Electric & Manufacturing Co.
It is as indispensable to your vacuum tube East Pittsburgh, Pa.

wireless equipment as the battery itself.

For details regarding the various sizes of this
type of battery charger, write for our Folder
F-4491, ‘‘Charging the Radio Battery at Home.”

Sales Offices in All Principal American Cities

RECTIGON SBATTERY CHARGING

Tell them that you saw it in RADIO
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‘Convenient
and Economical
Battery Charging

Didn’t it ever occur to you that you could
have a charging station for your radio battery
right in your own home? All you need is a
|| source of alternating current supply and a

At an insignificant cost for current you can do your
own charging, saving money, time and trouble.

The Tungar Battery Charger has been used for years
for charging automobile storage batteries. You are,
therefore, taking no chances in buying this charger.
There are two sizes of Tungar: the larger size charges
3 cells at 5 amperes; the smaller, 3 cells at 2 amperes.
Your battery can be completely charged for a few
cents.

An overnight charge once or twice a week will keep
a radio battery in perfect condition for average ser-
vice. Ask your nearest dealer in radio supplies for a
Tungar or write us for further information.

General@Electric
famigtes Company Suras s

_REYNOLDS RADIO

Service

KLZ
from DENVER
Olapp- H B Recelver..... $40.00 Grebs ORS Receiver.........c.. $80.00
Ksnnedy o 281 Recelver...... 80.00 Grebe CR8 Recelver............ 80.00
Kennedy s 920 Recelver..... 126.00 Qrebe OB9 Receiver............ 130.00
Xennedy Type 110 Receiver...... 260.00 Accessories, Supplies, Bverything in Radio

SBend 15¢ for our new RADIO GUIDE-—Refunded on first order amounting to $8

Reynolds Radio Co., Inc. s s Denver, Colo. |

LARGEST DISTRIBUTORS OF RADIO APPABATUS IN THE WEST

Tell them that you saw it in RADIO

Continued from page 52
sides with a conductor. It is imma-
terial whether the insulator, or dielectric,
as it is sometimes called, is in the form
of a jar or simply a plate or sheet.

A condenser is charged by connecting
the two metallic coatings to a source of
electricity so that one coating acquires
a positive charge and the other a nega-
tive one. It is discharged by connect-
ing the two coatings through a conduct-
ing wire.

The ability of a condenser to store
electrostatic energy is termed its capaci-
tance or capacity and is measured in
farads. (After Michael Faraday, an

GloSs
cggoer’
cogoer

Fig, 3—Leyden Jar

English professor of the nincteenth cen-
tury.) Since the farad is too large a
unit, however, to be used practically,
condensers are commonly rated in micro-
farads, i. e., millionths of a farad.

The capacity of a condenser is in-
creased by enlarging the size of its
metallic coatings and by decreasing the
distance between them. The capacity
also depends upon the nature of the
substance used as the dielectric. If
mica or isinglass is employed, the con-
denser will have four times the capacity
it would have if paraffine were used,
and about cight times the capacity which
would be obtained with air as the
dielectric.

Condensers are used in both the
transmitting and the receiving sets of
radio stations. On account of the high
voltages to which transmitting condens-
ers must be charged, it is customary to
employ glass or mica as the dielectric
because of their greater insulating qual-
ities, but for the low potentials encoun-
tered in receiving sets, air may be used.
The latter is particularly advantageous
where it is desired to change the ca-
pacity of a condenser at will. Condens-
ers of changing capacities are called
variable condensers and they usually
employ air as the dielectric.

3. Due to the electromagnetic effect,
the positive or north pole of a magnet
is attracted and the negative or south
pole repelled by a wire carrying a direct
current flowing in the proper direction.

If the wire is wound in the form of
a coil around a cylinder of insulating
material, and a direct current is passed
through it, one end becomes magnet-
ically positive and the other end nega-
tive, according to the direction in which
the current is flowing. The magnitude
of this effect is increased by increasing
either the number of turns of the wire,
or electrical current, or both.

Continued on poge 58
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ANNOUNCING
Better Radio Equnpment

Kellogg Built Throughout

o Ik

No. 21 mcrophono

PP Pt

o

=
%0

No. 501 Dial

H
'lubc Sockot

Grid Condenser (76¢)
with No. 502 Mtqg. (450)

Complete $1.20
No. 506 Variable Oondonur

3 No. 501 Variometer
\
N ¢ | ﬁ

Afr %o:; Ootl »
: No. 801 rcn‘rl Oondnotor Jack Qrid Leak (25¢) md Con-

denser (75c) wi
No. 503 Mtg. (856)

7oA Iron Cors Qhoke Ool Mo. '5101 Plug
1 %\\

No. ‘lml,:.cmr Set of 501 Oondcnut Mtg. Olips |

KELLOGG STANDARD RADIO APPARATUS

is made in standard resistances and ratings. Only the
highest grade material is used, and first-class workmanship
assures a product that guarantees high efficiency
and durability.

Send for our latest radio Bulletin

If your dealer or jobber does not handle Kellogg squipment, write us for catalog, advising
us of his name, Address Department A

Kellogg Switchboard & Supply Co., Chicago
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FREE RADIO

Genume Standard Apparatus Given Positively Free of

Charge for Securing Subscriptions to RADIO

This Startling Offer is Being Made by Popular Request of Many of Our Readers
OUR GUARANTEE!

The publishers of RADIO hereby guarantee all apparatus on these pages to be exactly
You do not haYe.to' be a as represented. No rejected or used equipment will be supplied. These various premiums
subscriber in order to have been supplied to us by a number of the most prominent manufacturers of radio equip-
. ' . ment and we fully guarantee that shipments of any and all premiums will be made from
receive these premiums i offices of the Pacific Radio Publishing Co. on the same day that orders are received.
This offer will be withdrawn on November Ist. No premiums will be awarded for sub-

All subscriptions must be for a period of sc.riptions' received‘ after that ‘d§te° ‘.Any number of pr-
one vaor. The "‘b“"'?‘!'O"C'a'%a“oj?ffg miums will be sent to an individual in return for sub-
'e';!g.‘.k‘cog{ufi}'s.“ff sys‘;?‘o are oiteady a sub.  scriptions, but we cannot accept subscriptions for a

scriber, you may extend your own subscrip- . .
ton for ome year period of more than one year for any subscriber.

Free Detector and Moulded
: . Remler
Amplifier Tubes Yo
ano-
We have just received s big shipment
of Cunninghbam Type C-800 Detector meter
Tubes and Cunningham Type C-301
Amplifier Tubes. These Tubes are the or 43
standard, teated General Electric-Cun-
ninghsm product. Every tube is fully Phte
aranteed by the Publishers of RA- &« ]
IO to be in perfect operating con- Pen
dition. We will send you one of the
Detector Tubes for three subscrip- Con-
tions to RADIO. If you send us four d Remler Variometer
subscriptions, you will receive one of enser

the Amplifier Tubes. Remember that Pen Brand 43 Plate Variable Oondenser
we guarantee to ship these tubes on

given  The Popular Bakelite Variometer

:zgei:::.w 2‘15.0,y lntt?:tt byeo‘;:c']:;%‘eln fg: Improv.ed Typ €, nghly free This instrument needs no introduction. It ia
mailing charges. Eﬁclent Condenser one of the best constructed snd most efficient

The 48 plate Variable Condenser illustrated with ieces of radio apparatus on the market. We
sbove wifl be given to you for securing three hr g.‘" s limited lanlg on hand, ready for de-
subacriptions to RADID. This Condenser is three livery on the same day that we receive your
equipped_with binding poats and & novel ad- bscri order. Send us three subscriptions to RADIO
j:stmg d;wlricelfor rew&i;ﬁng the cegsion gt subscrip- ?:d,y‘:‘l;l:! Vlll;:m:‘:g:

the movable plates. e have a good supply 4i.., Y - Pt

of these Condensers on hand, ready for im- tions to ¢ include 25¢ for T p-h:’?\
mediate delivery. Do not forget to include RADIO mailing charges. Togn PN m LN
25¢ for mailing charges when you send us This Variometer re- S . »

the order. tails at $6.50. N4 . N

o

23 Plate “Pen” Variable Condenser Free With Two Subscriptions

—

Silver-Plated

Radio Frequency Amplifying Transtormer ‘ Dlal' Free
'I‘lhil d'l‘rsnnfgrmer ll:‘n jbuu ;eceﬁ:t&y b]e)en Tieo - Cand 37 Sogpery e
placed on the market the Radio De- e ANy Iral o with
Aerovox Inter- vices Compsany, San Frincisco. and has | " i he bt ed
already met with the approval of nu- W e peven o von daor
tube Coupler merous radio manufacturers and experi- e [ it o e

. menters. ‘The retail price of the instru- e

free with three ment is $4.50. We will send you one [FEE

:f theng Transformers ﬁxp;))xioreceiptl of | " el

int: wo subscriptions to A . Include | -+ ¢ “ o

‘“b’cnphons 25¢ for mailing charges when you send | . -
us the order.

o ether

! Jhax onmoesnd

e . LIV i
must be sent with your order.

ALL APPARATUS GUARANTEED TO BE AS REPRESENTED
T ———————————— e it i
ALL PREMIUMS WILL BE MAILED ON SAME

Tell them that you saw it in RADIO




RAp1o for OcToBER, 1922

57

APPA

Tell your friends about this re-
markable offer. Show them this
advertisement. It is an easy mat-
ter to secure subscriptions for
RADIO. Try it and be convinced.

This Trans-
former e
8 FREE J
You g wiITH
get ONLY
this TWO
Loud subscrip-
Speaker tions
free )
with
;ll:ll;:ecrip- Loud Speaker
tions (True-Tone) ..
B3 U | Bryunt Tramaformer
turer. . The iostru- | You get one of these Transfor-
e o x‘,‘(ﬂ’,f}';?,':w:;’. mers for securing only two sub-
producer “of radio | scriptions to RADIO. The
graph signals. It | retail price is $5.00. It has a
,‘,‘on”’j';i“lfﬂc with 2 | ratio of 35 to 1, and the in-

sulation resistance is above 10
megohms, The mounting is beau-
tifully finished in blued steel.
Mailing charges of 25¢ must
accompany your order.

The instrument
stands 22 inches high and has 8 twelve inch
bell horn. [t retails for $6.50. and will be sent
te youn free of charge for 8Securing three sub-
scriptions to RADIO. It will be necessary for
you to include 60c for majling charges, due to
the heavy weight of the shipping carton.

REMLER-
GIBLIN
COILS

This latest type of in-

ductance will be given to

you free of charge for se-

curing one subsecription to
RADIO. The usual Remler-
@iblin plug will be supplied with
each coil. This plug is illustrated
in the accompanying half-tone. Yuu
may have your choice of any size o |
varying from 25 to 150 turns. ‘Tw.
coils will be given with two sul.e
tions, but no more than three coil-
supplied to one subsecriber.
postage.

Inelu i 1= fus

Send All Subscriptions to

Pacific Build, San Francisco

|
DAY THAT SUBSCRIPTIONS ARE RECEIVED

This Remler Vario:cot;.pler given free with
three subscriptiong to RADIO

Bakelite
Moulded
Remler
Coupler

as
IlNustrated

The Opuiir
deman for
this instro

ment maket :t
impossible [or
us to ara:

tee tfe“liv« Ay
after Octol.rr
15th. Better

firoe subscrip

three subscriptions in our hands immediately, and we
will send you one of tbese Couplers on the same da

that we receive your order. Tbe Coupler is furnishe

without dial. Mailing charges are 25c. N ¢

FROST
FONES
FREE
with three
subscrip-
tions

We have only a
limited nulpply of
these qua xti re-
ceivers on hand,
and you will
have to act
quickly if you
want to receive a
pair of these
fones. They will
be shipped direct-
ly from our office
immediately upon
receipt of your
subscriptions. The usual 25¢
mailing charges. .

must be included for‘

ADDITIONAL PREMIUMS

We want 25000 newsstand purchasers of
RADIO to accept one of the following
premiums with our compliments for send-
ing us their own subscription to RADIO
for one year:

REMLER BAKELITE DIAL
REMLER FILAMENT RHEOSTAT
REMLER BAKELITE SOCKET
REMLER SWITCH & KNOB
“PEN” GRID CONDENSER
REMLER GRID LEAK
C. W. MANUAL
Mailing charges of 12¢ must accompany
orders for apparatus, but the C. W. Manual
will be sent to you postpaid.
Send us your own subscription
and get one of these premiums

THIS BIG OFFER EXPIRES
ON NOVEMBER FIRST!

Tell them that you saw It in RADIO
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The
—ADAPTOLA—

‘““Radio Through Your Phonograph'

Tie ADAPTOLA may be attached to tha tone arm of any
phorograph, It amplifics the sound brtween the head-
phosie apd the tone ch.amber of your phonograpt and in-
ourca the hiicet possible rendition of music or spoken voine,
‘The ADAPTOLA offcrs those who own phonographa the
moat poerfect lotid spraker obtainable. Fita any standsrd
phone and all niakes of phonographs.

o On sale by deslers.  1f your dealer has
Prlce fone inkatock. nerd uc‘saso and name of
$3.50 tuu; phouographb. 8 pay postage in

tDiscounts to Jobbers and Declers)

The Radio Supply Co., Inc.

San Francleco

111 New Montgomery St.

High Conductivity—High Strength

The pure copper exterior of the
wire conducts all radio waves due
to “‘skin effect” of high frequency
currents. This conducting metal is
permarently welded to the high
strength ~teel core.

You will be 1fn-oud of your an-
tenna when built of Copperweld—

IT WILL NOT STRETCH
NOR SAG
A tight antenna insures clear
receiving.

COPPER CLAD STEEL
COMPANY
New York Chicago

Braddock, P. O., Rankin, Pa.

- e $ tte o

THE IDEAL RADIO ANTENNA

o
ftend

. e -
. .

COPPERWELD 1S 30+ STRONGER . ',
than Copper ¢an N SUurg taut stays up ¥hel g
other wies sletch and break and givee:
1y eectneal eitwieny
COPPER CLAD STEEL COMPANY

WARADDOOK @ O RAMRIN. B

Directivns tor Antenna onstruction
on reverse side Of cartan

Buy It In Cartons
100, 150 and 200 ft. lengths

ATROYOA.

INTER TUBE COUPLER
D R e

Gives successful radio frequency amplification.

Complete directions and diagramsare enclosed
in each carton. The price is $4.50.

Manufactured by AEROVOX CORPORATION, San Francisco

RADIO DEVICES COMPANY
693 Mission St.,  Distributors

San Francisco

Tell them that you saw it in RADIO

The property of a coil of wire by
virtue of which it stores up electro-
magnetic energy, manifested as we have
just seen, is termed its inductance.

In the pioneer days of electricity it
was discovered that a difference of po-
tential would be set up or induced
across the terminals of a coil if the
coil were subjected to a changing mag-
netic field. This magnetic field might
be that from an ordinary, permanent
steel magnet in the form of a bar, or it
might be the magnetic field generated
wit!nin a coil carrying a direct or alter-
nating current.

This phenomenon is termed electro-
magnetic induction, its essential feature
being that the magnetic field inducing
the electrical potential must be changing,
not constant. With a permanent steel
magnet, this condition can be obtained
by thrusting the magnet into the coil
and withdrawing it. If a coil carrying
direct current is used, the effect is ob-
tained by turning the current on and off.
‘This latter condition may be realized by
employing an alternating current in the
coil, since, as we have seen, an alter-
nating current is one in which the
electrons flow first in one direction, stop,
and then flow in the opposite direction.
{The reversals of current are called
alternations, and one-half the number
of alternations per second is termed the
frequency of the alternating current.)

The amount of potential generated by
electromagnetic induction across the
terminals of a coil depends upon the
number of turns of wire in the coil, the
strength of the magnetic field, and the
frequency with which the magnetic field
is changed. To double any one of these
factors will double the induced potential.

If an alternating current is sent
through a coil or inductance, the chang-
ing magnetic field which it sets up with-
in and around the coil will induce a
potential not only across the terminals
of another coil brought near it, but also
across the terminals of the first coil.
This induced potential is not added to
the original alternating potential, but is
opposite in polarity and therefore op-
poses it. This opposing, induced E. M.
F. is called “back” E. M. F. The ef-
fect of this back E. M. F. is to cut
down the amount of alternating current
flowing through the coil.

We have seen that the amount of
induced potential depends upon the
frequency of the magnetic change. With
alternating current in a coil, the fre-
quency of its magnetic field and hence
the amount of the back E. M. F. de-
pends upon the frequency of the current.

‘The property of a coil by virtue of
which it tends to limit the passage of
alternating current through it due to
the back E. M. F. generated within it
is termed its reactance. Reactance, like
resistance, is measured in ohms. A coil

offers no reactance to direct current be-
Continued on page 6o
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THYE  DIAL s moelded  of  black
Baheiite,  beantitully  poliched,  and
graduated from 07 to 1807 for fine
adiustment.  Gradustiens read  from
right to lett for clickwise rotation, and
are hiled with hritliant white eramel
for rasy reading.  The knob i< of
moulded Bakelite.

THE RESISTANCE FLEMENT con-
cists of a fAat semi-circubar care wouisl
radiallv with non-eorresive  resistanee
wire, and rrrr~~ml in the bk g the
dial. turns - are Gighitiy
spaced, simgle tarn adiue
ment, Resistanes $ ntitas, cprsingg ca-
pacity 17 amiperes,

TO MOUNT the Parkin Diod-Typ-
Rhlienstat 1~ extremely eass. [asten the
stutianary contact e the panel with
screw amil sut furaished. Loosen the
set seresw behind the haab, remmose the
shafr, insert it throuwh the Lale in the
pancel, replure the dind on the <heet,
and tipghten cet ~roa. That is oL
Only twe smdl beles ee pecessany
the parel; a ¥ 14 in H ‘nr the
shaft, and dirertt helew T
from the center, o 's i-ah SETIVINT|
arrew swinied faste s the et oo
tact 1o the jane’

Parkin Lieal-Tyrr R ahit Ondes Ne
100, price  onsboe
dealer. Woeite A
(rJi{:' NS P ot Proavia
Peak Pere 00 P

Parkln Mfg. Co.
San Rafacl
California

Quality Dealervand Johborr, v e oo
Wa bave sernething fnr vou

Rheostat

(Patented Augusl 1, P32

In the Parkin-Dial Type Rheostat the
resistance clement is placed outside the
cabinet in a recessed groove in the bhack
of a three-inch moulded Bakelite dial.
This  patented  construction  gives  the
Parkin Dial-Type Rheostat three big ex-
clusive advantages found in absolutely
no ather rheostat—

1. Tt saves the cost of an extra part.

2. It gives far more cabinet space.

3. It eliminates resistance heating
from inside the cabinet.

An o posiien as provided, and a stop
on the dial emgages stationar:  coitacts
at l'v'll' entronie p"vslliul.s

Tsll them that you saw it in RADIO

“The Peak of Periection”

Price
$1.50

COMPLELE
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View of Our
St. Louis
Retail
Department

Get Ready for Wmter'

This winter is going ta bo ths rmmt in the history ot wlrdml Dozens of new bro sre
oach one will cover s wider radius as the summer static clears up. Radio snthusiasts wlll want bomt oquipment- anlm
will need better stocks- -and m Berwood Co. is ready ta taks care of you RIGHT NOW! Order what you need TODAY !

' IMMEDIATE DELIVERY
DIALS

i ANTENNA WIRE VARIOMETERS
: Per 100 (¢ Benwood 4 1m . 200 Beowood . 5.00
: £ Beowood 314 in 1.75 Benwood Knock Dmvn 4.00 .
Parsgon din................ 1.75  Atwster-Kent mould 8.00
_CONDENSERS oodvumocoume.mf 0 |
23 Plate Sigual. .80 Bonwood Knock Down 4.00
| 43 gll:le ;}un:l. . ;g Workrite 8.00
I 4 Piate Junal. - e X
| 43 Plate Bcrl;wond. . am Alwlwr Kent moulded | 8.00 .
b s §’-"~( REGENERATIVE RECEIVERS
a0 si -'.- 500 Mecter .
705 Grebe C R-3. 170- 650  65.00
RHEOSTATS Grobe € RS 175-3000 80,00
Parmagon 150 Grebe C RS 175-1000  BO.CO j
Murdock ... 100 Grebe CR-0. ... 175-3000 130.00 |
; Fuda Nemtype 139 DeForest MR- .150-3000 11200 =
' Fada Power 3% Paragon RA-10.  .175-1000 75,00
oward 1-1g Kennedy 220.  .17%-3100 125.00
Tk EPMONES 85 Keanedv 241, .175- 620 80.00
| Army & Navy 2300 Oun ... 1q.00 Super-Radio. ....175- 600 125,00
;‘w-mm I{)hm., oo :& Amm.lr’l,izstugn?gznon |
"roet 3 Ohm
| Froat 2000 Ohm . . 600 Beowood Detector. 9.50 |
Murlock 3000 Obm. . 600 Benwood Amplifier 13.00
:}unlock 20()()00‘0)2"'1. . g% Acme Amplifier. .. .. ... 13.00
snhattan 3 thm
Manbattan 2000 Obm.... . 850 . .. VACUUM TUBES
Type (¢ Baldwins .... 1800 No.LV 200 Dotector. . 5.00
Type £ Baldwios .. .. 14.00 1‘.0-":, 201 Amplifier 8.50 -
Type F Baldwins ... 18,00 .UV 202 5 watt Trans- RENWOSS VARIABLE CONDENSERS
Type  Baldwin unite.. 800 ., mMitter e 8.00 Note the improved stationary pists
' 8 BATTERIES No. C-300 Detertor. 5.00  gesign — this condenser has the
Bright Star—2234 . 100 Ne (‘-30|' Amplifice. - 630 oreatest capacity for oversil sze of
. Burgess No, 763. . 200 No-C-302 5 Watt Trmas- o anyvariable condenser made. Silngle
Burgess 2156 3.00 mitter 8. bearing wiping oonhct uwn- posl-
V. 7. SOCKETS 8VOLT “A" STORAGE BATTERIES  tive
Benwood Phnel Mount. . 100 Benwood 60 Amperchour ... 16,60 tes will not bend or s 50
............ 1.00 Keco(‘ombination Bntcry and ckle. Bakelite ondl 4
‘%ockel mtlel bolders ........ 1.28 Charger . 38.00 plate 0011 Mtd.

DEALERS—WRITE OR WIREI

SEND FOR CATALOG
New price und discount sheets have just been sued.

' Send 10¢ in stampa {or the Benwood Catalog and price list,
" also complete catalog and price list of DeForest Radio

Equipment.
c:7119 NS
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W i,

i or wire for our attractive proposition on radio apparatue "o
manufacture.

Immediate shipment.

“WORLD-WIDE MAIL ORDER_ SERVICE
1113 OLIVE STREET ST. LOUIS,. MISSOURI

F-F RADIO RECTIFIER For o Few Cents From Lamp Socket.

Eerntusidy Yeu Will Buy An F-F Rectiher, Why Nat Now? It Costs You Less to Buy a Booster than to be Without One,
.. Automatic Full Wave Magnet ¢ RECTIFIER for 100430 Vol 0
st notgmufymg to foel that Your Batterien will Always be Read
roadonst Musio, Sermons & News, never having to uf
stteries are dead. The F-F Battery Booster is s complete C!
+us, unfailing in its abilit dm)dehver Servwe Dny & Nxxﬂl::t & Reqmru
it Charges Automatically & O

d et, Soap Booster Clips on Batt 'I‘ermmh& watch
E J AM M(»_ E R shon unount of current ﬂowmgée!fhmmtmx all us
L nfz mplete in One Compact, Belf-Contained. Rugred &
-\ ¢ artable CHARGING UNIT. ln these F-F BATTERY BOOSTERS
.+ e Pionser Full Wave Rectifiers, Infusible Carbon Electrodes Rectify
while the Full W;ve Design Delivers Rapid Taper C which
75 cents a chary i‘st Lifetime. POpP"ULA ICES:
Type6 "A & Auto 8 Volt B:twnu at 8 Amperes 315
Type B Charges Rndw “B” Batteriea Upto 120 Volts. ...........
Type A-B Charges All Radio“A” & “B" & Anw Batteries.......
Type 12 Ch;rgeoAll 12 Volt Batteries at 5 Amperes . .. ..
Type 186 Charges All 6 Volt Batteries at 12 Amperes. ... ..., .. 20
. Type 1812 Charges All 12 Volt Batteries 3t 7 Amperes..........
" Type 1626 is 3 Combination of Types 166 & 1612 & Charges
All6& 12 Volt Ratteriesnt 12& 7 Amperes ................... $28
v Larce Batteries. Shipping Weights Complete With Ammeter &
. neck foe Prompt Express Shipment. If vis Parcel Post have remittance
. : o lemi .0.D. Order Now, or WRITE Immediately for FREE
. E(J-)STFP : - + "UTOMATIC, Full Wave GROUP Charging ROTARY Bulletin 33A

FRANCE MFG. (, O. 1 ln Rep Cattary Servia & Sals Go., Hamiton, Ontrio,Canade.
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Contsnued from page 38
cause the magnetic field set up by such
current is constant; it does not change,
except at the instant when the current
is turned on or off.

When an alternating current flows
through a coil it is thus subjected to
the resistance of the wire itself and the
reactance of the coil. The total limit-
ing factor is called the impedance, being
a combination of both resistance and re-
actance.

A condenser also offers reactance to
an alternating current, but of a differ-
ent type. We have seen that a coil
offers no reactance to direct current. A
condenser, however, offers tremendous
reactance to direct current, so much so
that no direct current can flow through
it. A condenser, then, is really an in-
sulator to direct current.

Since a condenser acts in exactly op-
posite fashion to an inductance, the
reactance of a coil to alternating current
may be reduced if a condenser is inserted
into the circuit. In fact, if the con-
denser is properly designed for the par-
ticular coil in use, the reactance of the

condenser can be made to neutralize or

annul exactly that of the coil, so that
the only impedance offered the alter-
nating current is that of resistance, as
if direct current were flowing through
the coil. Such a condition is called
resonance; the coil and condenser are
said to be in resonance with each other,
and the circuit is called a resonant one.

4. We shall discuss the phenomenon
of radiation in the next assignment.

Before completing this assignment,
we give in Fig. 4 some conventional
symbols used in drawing electrical and
radio diagrams.

- 3 ¢ 1
Ermr R E£ms =3
= ":T_T
I
Fig. 5—Series Circuit
Fig. 6—Parallel
Circuit

When current flows through one elec-
trical device before passing through an-
other in the same circuit, the devices
are said to be in series with each other
and the circuit is called a series one. If
the current flows through both devices:
at the same time, they are said to be in
parallel, or shunt, and the circuit is
termed a parallel circuit. Thus, Fig. 5
represents a series circuit and Fig. 6 a
parallel one.

Continued on poge 62
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Radio Experimenters to earn money in spare
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Write today for
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Pittsburgh, Pennaylvania
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Broadcasting a Message

Radio Reliability
OoLOCO

THaApE MABK NEG U 5. PAT OFF.

COTO-COIL CO. is not a mushroom growth in the Radio fisld. We
originated Honeycomb Coils long before the radio boom. We are here
to stay. Our producls are right to hold their own in any comparison
for quality. Electrically correct and mechanically accurate. Even the
Cotoco Dial is a better product—practically unbreakable, with matal
insert to make it run true.

L 1\We7

Cotoco Amplifying Transformer
for Radio Frequency Makes
Loop Aerials Practical

A tapped transiormer. Amplifies only the wave
length you are working on. Amplifies only a
fraction of the static received by less selective
transformers. The advantages of all-in-the-

room Loop Acrials are obvious. Greater

sclcctivity,p of course. Users report Above, the COTOCO VARIABLE AIR CONDENSER,
twelve and more stations received one scientifically correct for minimum of electrical losses. A fine
night. Now ample range is sccured. machine product that is as superior as it looks. At left, below,
You will want our Connection Di- the. COTOCO AMPLIFYING TRANSFORMER FOR
agrams for two stages (as il- AUDIO FREQUENCY. Allows you to forget distortion.
lustrated), or three stages of Whether through head phones or loud speaker, music or speech
Radio Frequency Amplifi- comes clear and true. At right, below, the COTOCO HONEY-
cation. ’ COMB COIL, yet to find its equal as a compact, neat and re-

markably efficient inductance unit. 'We made the first one.

Send Us Your

Dealer’s Name

if he does not carry Co-
toco Products. We will
mail vou FREE Connec-
tion Diagrams for Loop
Acenal set and see that he
can supply you.

Coto-Coil Co.

87 WILLARD AVE.

PROVIDENCE, R. L j L5 . Mounts on
- | ) Either Fixed or
Trunnion Brackets

A\

U

-~

B, Scientifically Corrcct—Mechanically Accurate
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IT°S HERE!

192 Park Street

“KGG”

FOR BROADCASTING RECEPTION—NEAR OR FAR

Hallock & Watson Radio Service

Portland, Ore.

PRMCO Control Units

PRMCO DETECTOR AND AMPLIFIER
Units insure best results. Compact, attrac-
tive, easy to put into circuit, small, do the
work of larger and far more expensive sets.

PRMCO AMPLIFIER UNIT gives maxi-
mum amplification without distortion;
smooth running rheostat with ample resist-
ance for standard receiving tubes. Molded
Bakelite socket, reducing ground hums.
Correct ratio amplifying transformer of
standard make; 5x6x3/16 inch polished
Bakelite panel, % inch mahogany base.

Price, $15

. PRMCO DETECTOR UNIT, practically
L3 the same in construction except that it is
| equipped with Prmco Grid Condenser of
correct capacity for latest type receiving

tubes.
Price, $9

Special Prices to Dealers and Jobbers—Send for Our Descriptive Bulletins

PORTS RADIO MANUFACTURING CO.

Formerly QST Radio Shop

3305 BELMONT AVE. FRESNO, CAL.

IfItls

2158 Univ. Ave.

RADI

SUPPLIES
Mail Orders Promptly Filled
WE PAY THE CHARGES

RADIO

We Can Supply It
U. C. BATTERY

and ELECTRIC CO.
Berkeley, Calif.

O || GonNEGTICUT
RADIO EQUIPMENT

Variable Condenscrs, Transmit-

4 ters, Head Bands, Panel
Switches, Bto.

Connecticut Tel. & Blec. Oo., Meriden, Conn.

SELL IT!?

ified columns of RADIO.

Tell them that you saw it in RADIO

Turn your spare apparatus into
money by advertising it in the class-

Continued from page 6o
RADIATION
‘N? E observed in the first assignment

that there are four phenomena
accompanying the flow of a stream of
electrons, or the electrical current in a
wire, i. e., the generation of heat in the
conductor, the production of both elec-
tromagnetic and electrostatic fields
around the wire, and radiation.

What do we mean by radiation? We
mean the emanation or propagation of
electrical waves away from the con-
ductor, just as we say that an electric
lamp radiates light waves and a hot
iron radiates heat waves.

These waves are sent off from the
conductor as a result of the building
up and collapsing of the electromagnetic
and electrostatic fields around the wire
when the direct current flowing therein
is started and stopped. In this respect,
the radiation of electrical waves is simi-
lar to the electromagnetic induction of
potentials from a direct current flowing
in a coil, which we studied in the last
assignment, in that this phenomenon is
not observed unless the current is thrown
on or cut off in the circuit. We also
observed in the last assignment that an
alternating current fills the requirement
of an intermittent current in a coil for
the electromagnetic induction of poten-
tials in that coil, or in an adjacent one,
in that the stoppages and reversals of
the electronic flow within a wire are
equivalent to a direct current which is
thrown on and off by means of a switch
in the circuit. .

So it is with the phenomenon of
radiation. Electrical waves are not
radiated from a wire unless the direct
current within the conductor is started
and stopped or unless an alternating
current is flowing within the wire.
in electromagnetic induction, this pre-
requisite of an intermittent or alternat-
ing current is very important.

Electrical waves are very similar to
other types of waves, such as sound
waves and waves on the surface of
water, and in order that you may have
a thorough understanding of them, we
shall examine the latter type first.

If a stone is dropped into a pool of
still water, ripples or waves spread out
over the surface of the water in ever-
increasing, concentric circles, the center
of these circles being the spot where the
stone struck the water and where the
splash or disturbance occurred. It is
significant that a disturbance of the
water—the medium which conducts or
transmits the waves, just as the ether
which was mentioned in the last assign-
ment, conducts electrical waves—is

Continued on page 64
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Giblin=Remler

T R

2 3 i
> t!{‘i
R ] (7 i L
4 ax|jad
" Min. Max. 200 500 1000 2000
RG 20M 150 RG 20U .70 .030 143 € 334 1.1
RG ﬁ 150 RG 25U .70 .041 47 182 78 18
RG 150 RG 35U .70 .083 87 254 128 §50 35
RG S0M 1.6 RG 80U 160 114 216 188 8.8 4.4
RG 7SM 1.6 RG 88 377 163 198 268 1170 283 121 632
RG 150M 1.70 RG 100U .90 686 217 199 358 1550 0.3 268 13.6
1000 2000 £000 10000
RG 150M 1.78 RG 150U .98 1.503 2851 148 6512 2320 6.8 238 7.1
RG 200M 1.50 RG 200U 1.00 2.68 37¢ 14.7 €% 3110 50.8 12.5
RG 208M 1.50 RG 250U 1.10 4.20 424 12.1 860 3880 875 199
RG 200M 2.00 RG 300U 1.20 6.11 494 11.2 1030 4630 141 20.3 138
RG 400M 2.10 RG 400U 1.30 11.04 618 8.7 1330 €300 84.8
RG 500M RG 800U 1.30 17.50 747 9.0 1730 7800 93.1 M9
2000 5000 10000 20000
RG 500M 2.40 RG 000U 1.60 29.2 1024 10.1 2260 10250 111 4.8
780M 2.35 RG 750U 1.85 39.0 1249 11.3 2660 11850 o4
1000M 3.40 RG1000U 2.5 71.6 1620 10.3 3570 16000 123
RG1250M 3.80 RG1250U 2.90 108.0 1930 9.7 4380 19700
RG1500M 4.0 RGI1500U 3.50 159.8 2300 9.

y X X 3 5300
This table compiled by Robert F. Field of Cruft High Tension Electrical
Laboratory, Harvard University, Cambridge, Mass.

Ideal For Reception
On All Wave Lengths

It is well known among radio engineers that the most
efficient receiving sets are those designed so that all of
the turns of wire in their inductance coils are in constant
use, regardiess of the wave length being received. This
factor limits the wave length range of the most efficient
sets for Radiophone reception.

Maximum efficiency is obtained
for any given range of wave lengths
in either single circuit or coupled
circuit receivers by using Giblin-
Remler Coils, shunted by variable
condensers. Any desired range of
wave lengths is at the operator’s
disposal by merely changing the
size of the coils used in the coil
mounting,

This operation does not require
the connecting of any wires and is
ag simple and quick as inserting a
telephone plug in a jack.. If vari-
able condensers of .001 micro-farads
capacity are used, four sets of
Giblin-Remler Coils (of sizes de-
termined from the table) will cover
the entire range of wave lengths
between 128 and 23,800 meters.

Send 10c for new 40 page Remler Catalogue
Jjust off the press containing circuit dia-
grams for Remler Apparatas and other
useful information including a table of
inductance, capacity and wave length.

REMLER RADIO MANUFACTURING COMPANY
154 W. Lake Street, Chicago, Ill.

248 First Street, San Francisco, Cal.
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Give Your Radio Set the Advdntage of

WESTINGHOUSE
RADIO

BATTERIES
Q s ¥

Westinghouse “A” Batteries
are especially built for the pecu-
liar requirements of radio work.
They deliver a constant, depend-
sble flow of low voltage current.
They are built to give long, low-
cost service, They demand a
minimum of attention.

In the Westinghouse “B” battery you have a storage battery
for “B” work—the latest development in radio practice. It has
all the reliability and dependable performance of a storage
battery and none of the disadvantages of a dry cell. The
Westinghouse “B” gives a steady, continuous, noiseless

service. Tt lasts indefinitely. When exhausted it
is easily recharged. The first cost is the last cost.

Don’t lose the enjoyment of your
Radin by operating under unsatisfac-
tory conditions. Get Westinghouse “A”
and R batteries from your radio
the aecarest Westinghouse

dealer or
52 Serrice Station,

435 1n. Jong

Ty A, wisle

35 in hrvk
‘The best
N i1 Westinghouse
WESTFINGHON SE can build.”

UNTON BATTERY O,

Swui-wvale, "o,

Kearny 2778

Pacific Radio School

ARC AND SPARK SYSTEMS

Hours—10 to 12 noon Send for 433 Call Bldg,,
1to 4P. M. descriptive .
7to 9P. M. cire San Francisco, Cal.

vontinued from page 62
necessary for the radiation of these
water waves. If the stone were simply
suspended on a string so that it touched
the surface of the water, and no motion
were imparted to it, no waves would
be set up. This stationary or non-
disturbing condition is similar to a
flow of direct current in a wire. It is
only when a disturbance in the trans-
mitting wave medium occurs that waves
are radiated. The effect of a direct
current in a wire is to produce an elec-
tromagnetic and electrostatic strain in
the ether surrounding it, but this strain
is only a passive or potential one (in
the non-electrical sense), and a disturb-
ance in the ether is not caused until the
electromagnetic and electrostatic fields
are built up or collapsed, due to the
Countinued on page 66

CRYSTAL DETECTOR

" Better Construction

Better Appearance
Bettor Resulta
e nard rubher, bizhis
TRl RBraas parts
¥y nickelod il ot
e oadjusung
- oaml oansares se
woap et ation, Tvery daet
[T BESN RE TP
v aletel has beaen
e oqerlo e trueag
Order Dhrect from Manufactarer
PRICE §..u POSTPAID
] C. WILLIAMS

Street. Oaklaud, California

TRACO

Loud Speaker

Price $40

Complete F. O. B. San Francisco
Vernier Controls $1.00

Radio Appliance Co.

INC.
1352 Divisadero Street

San Francisco

Carter “TU-WAY” Radio Plugs
take two head sets and all types cord ti}a

‘ﬂm‘m.
Write for Bulletin on Carter “HOLD-TITE" Jacke
ahd other products.

This school is equipped with KLEINSCHMIDT Automatic Telegraph System

CARTER RADIO CO., 209 S. State St., Chicage
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Oat [A)e ZZSQ 0 HE long looked for has at last arrived. The
. I new Klosner “Amplitrol” fills that long felt
radio want—that of controlling the vacuum -

g tube circuit without the use of jacks, plugs or any
Jdc S m’p ZCZy‘S 0 additional switches. A real radio necessity. Each

of your amplifier tubes deserves one. No more
plugging in from one stage to the next. Simply
attach your phones or loudspeaker to binding posts

. and turn on any stage at will.
We are the inventors and sole manufac-

turers of the famous Klosner Vernier Rheo- _ The “Amplitrol” not only adjusts the filament to
stat Model 100, still being sold for $1.50. I e B it o oo

Write for interesting literature on the ‘ne :‘::: gg:::ﬁ o.x:. :J:;ﬁe anm:,utox::ﬁclmx
"Amplitrol” and the Klosner Rheostats. AS‘& control, the “Amplitrol" does not put a sudden
for Booklet OC. strain on your filament. It provides a gradual cur-
rent increase for the filament, thus prolonging its
life.

Made of moulded condensite. Contacts of phos-
phor bronze. Exposed metal parts highly nickel
plated. New style tapered knob, and dial correctly
numbered in white lettering. Price, $4.00.

What the “Amplitrol” is to the amplifying tube,
so the Klosner Rheostat is to the detector tube.
The new improved Rheostat Model 200, embodies
some vast changes and improvements. These are
too .numerous to list, but your inspection will im-
mediately win your approval. The “Amplitrol” and
the new improved Klosner Rheostat are the ideal
combination for your vacuum tubes. Klosner Rheo-
stat Model 200, Price, $1.80.

The “Amplitrol” and the Rheostat do not employ
k. ] J the graphite-disc principle, but that of wire wound.
. o Thxh featux:e insures perfect contact at all times,
‘R Z oS e T)C’fll e J?ﬁeo slat making tuning quicker and louder and giving greater
P - range. Why buy an ordinary rheostat when the

N o, del 200

Klosner costs no more? See them at your dealer’s
RETRTY i} B or write for literature.

Rlosner Improved Apparatus Co.,
2024 Boston Road New York Cit

Toll them that you saw it in RADI®
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Type 11601-H1 — With vernier for detector tube control,

Built by Rheostat Builders

. VACUUM TUBE
THE results obtained by the modern RLIEOSTATS

. ra}dio set with its delicately balanced Vacuum Tube Blauators made
circuits depend to a great degree upon 5,2,2::5‘,:‘,;.,:;",‘;, v ,.,.,:,3;:,:
the excellence of the control instruments.  [aek fs perticularly secensars for de.

withons pernier and is Ja‘:ﬂd for the

The new C-H Vacuum Tube Rheo-  conirel of the amplifying tubes.

. N Bolh t»n cn arranged fn sanel
statembodies the experience of aquarter  menstise, beor pasitive sravel stepe

> e . and full Son™ pesitions, ad-
of a century in the art of building cor- f:‘;;,,,:‘,":,;‘,{,'{;:,;,‘," [ ’,;"“'

m-

rect rheostatic control apparatus—it is /% G} Thers
the masterpiece of the specialist. Type 11601-H1 . . . $1.50
Type 11601-H2 . . . 1.00
THE CUTLER-HAMMER MFG. CO. At all radie deslers—or diroct from
MILWAUKEE, WISCONSIN Sactery at 10¢ additienal fer carriage.

—
CGHI vacuum TUBE RHEOSTATS

A TIMELY WARNING TO THE TRADE
Don’t make the same mistake you made last Fall—Place your orders NOW

¥

com‘.r lln" ll tdd llss'l

THE H. H. EBY MFG. CO., PHILADELPHIA PA

IR
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turning on or shutting off of the direct
current or the employment of an alter-
nating one.

Water waves consist of crests and
troughs—the crests constituting the up-
permost portions of the waves and the
troughs, as their name implies, being
the lower or depressed recesses between
the crests. The crests are raised as
much above the surface of the water as
the troughs are depressed below it.

It should be noted that the entire
body or bulk of the water around the
scene of disturbance does not move out-
ward in the form of waves. The only
part of the water which actually moves
outward in the circular fashion described
is that part constituting the ripple or
crest.

If a disturbance or noise is produced
in the air, the air in the immediate
vicinity of the point of disturbance is

- compressed and circular waves of com-

pression travel outward in all directions
from the center of disturbance, just as
did the waves on water. There is one
difference, however, between air waves
and waves on water in that while the
latter are limited to the surface of the
water, except for the small amount by
which they are raised above or depressed
below the surface, as we have just seen,
the waves in air, or sound waves, travel
in gradually .rising or mounting spheri-
cal waves.

The Greek Theatre at the University
is semicircular in shape, but if we
should imagine it to be fully circular
and should picture ourselves to be at
some point above the center of our im-
aginary circular theatre, the view we
should have of the circular, rising tiers
of seats would be roughly similar to
that which we should have of sound
waves sent out in air—that is, assuming
that sound waves were visible and were
emanating from some point below us.

Radio waves—which, as we shall see
later, are one form of electrical waves—
are similar to air or sound waves in that
they are not only circular but also
spherical.

The distance between the crest of one

Continued on page 68

“B” BATTERIES

PRODUOT
43V, Batteries, tapped.....c.v0cvvvrenes $5.00
23% V. Batteries, k?“ ............ 3.00
23% V. Batteries, Oommerehl Type..oou.. 2.00

Latter two types especially sdapted to
Cunningham and iotron Tubes.

Postage Prepaid Anywhere in U. 8.

ETS-HOKIN & GALVAN

‘Wiresless Bugineers
10 Mission Btreet 8an Francisce
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Hook your radio set to these sensational

“A” & “B” Radiobats

Enjoy Uninterrupted Operation of vour Radio Outfit, Bithout Batiery Noises,
Withowt Constant Adjustment, Without Danger of Spilling Acid and Without
Continunal Replacement Expenae,

TTAND 2R RADIOBATS ter vour radio eutht are buiit on sensational new
prisoiplee, RADIOBAT “B" a< well as “A” d¢ a genuine rechargeable stor-
age battery that eiiminates the coustant “B” battery repiacemsent expense

RADIOBATS contain the first successful semt-solid electrolste,  They eaunot leak.
hes prisapie, ples the rugeed strength at the RADIOBAT giid, hay made it unneces-
sary o onse sopaators of any kind. RADIOBAT “A™ iy smaller, lighter in weight
azid easier to hasadle than am other “A" battery of equal rating.

RADIOBANT B ds abealutely quiet in operation.  George Gavnor 1lvde, well
hoomwe  eansnitiy & chgimenn, attor making an entitely audependent test of RADIOBAT
“BY reports 2 The total absence ot any uvises such as are cormmon to the usual type
['his pattery is rasily rechargeable at home acd has on cach charge
the fite o1 approvimatelv ten dre eell hattenies. It wmairtams a steady  snstmned vplt-

ot “I37 battery,”

age throughout its entire lic!

I'he cmnbination of = A" and 3”7 RADIO-
BATS forms “the permanent power UNIT
tor radin™  Replace vaur pre<ent batteries as
therv  grive out with “A* and "B" RADIO-
BATS and <ave mones,  The first @t is the
st Lhere is no replacement expense. Ask your
dealer for 4 RADIOBAT demenstration.  In
the eantime, send for your eopy of the book-
let “I'he Permanent Power Unit for Radio.”
Your mme on g oosteard Drings it free.

MULTH'LLE BATTERY SALES CORP.
Pept. R, 150 Madisou Ave, N. Y. C

s RADIOBATS

The Permanent Radio Power-UNIT
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GIBLIN rreqviency AMPLIFYING TRANSFORMER

Dmpedfuwmthmdudun tubes.
mzmmthoutmne 3
Msyhop inany p ling and sques!

E
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P C
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T

Mounted Type A 201
Mounted $4.50 LIST PRICE Unmounted $3.30
Liberal discounts sllowed
—also—
g:gz m mmwgmmm%mmlhobuwmmdmm List Price, $50.00.

STANDARD RADIO AND ELECTRIC COMPANY, Pawtucket, R. 1.

TO RADIO DEALERS

State Territories NOW open. Aggressive
Dealers can mske good “;)roﬂt selling Guarsn-
teod Radio parts. rite for Complete
Information

Ray-Di-Co. Organization, Inc.
1215 Leland Ave. Chicago

o"
.

10 Da%s FREE 'l'rial Z"."‘;‘::%

llT!lﬂmﬂlll TYFE'IITEI !Xci
ITIN. Stsse 80 Dept. 1042C%ense

1922
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wave—whether it be electrical, air, or
water—and the crest of the next suc-
ceeding or preceding wave is termed the
wavelemgth, Obviously, this distance is
the same whether it is measured between
crests or troughs.

One of the most common types of
sound waves is that of speech, set up by
the vibration of the human vocal cords.
The oftener the surrounding air is dis-
turbed due to the rapidity of vibration
or the frequency of the vocal cords, the
more waves will be radiated from the
mouth in a given length of time. A
complete wave consists of one crest and
one trough and the number of complete
waves or cycles (compare with the defi-
nition of cycle in the last assignment)
which occur in one second of time is
termed the frequency.

The frequency of waves—whether
they are sent up in air from the vi-
bration of the vocal cords or of a piano
string, or on water due to the impart-
ing of regular or periodic disturbances
to its surface—is exactly the same as
that of the disturbing or vibrating
source of such waves. As we increase
the frequency of vibration of the gen-
erating or disturbing source, as we have
just seen, we cause more waves to be
radiated in a given length of time.
Since these waves follow each other
with increased rapidity or frequency, it
follows that they are more closely

Continued on page 70
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AUTOMATIC FILAMENT CONTROL CIrcuIT
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LOUD CLEAR SIGNALS

VACUUM TUBES—

Give short, positive con-

Price:
3 Prong Jack, each........$1.00
5 Prong Jack, each............ 1.30
Full Set with Wiring
Blueprint ... 3.00

PROUDFOOT PRODUCTS

SPECIAL
1. Detector and One-Stage Amplifier........ $35.00 S. Detector Unit ...........cooviveiiii... $15.00
2. Detector and Two-Stage Amplifier........ $45.00 6. Two-Stage Amplifier .................... $35.00
3, 4. Detector and Two-Stage Amplifier, Auto- 7. Audio Frequency Transformers............ $6.00
matic Filament Control................ $55.00 8. Universal Filament Rheostat .............. $1.00

CRUVER MFG.CO., 2456 W.Jackson Blvd., CHICAGO, ILL.

PROUDFOOT
BUS-BAR JACKS

nections for efficiency

ALL STANDARD PLUGS
CAN BE USED
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WIS-WIN SWITCHES

We brill switches da luxe at a price
withi:n reason.  Special phospher bronre
srving wanher concealed in Lke bushing,
with  tension propercly  sdjusted at the

actore, iusnres firm eantact ail the time.
No WIS WIN Switeh need be tuken apart
o Tount, [Tach switch adjustad, ol
encloscd in hox with template for Jril
tug holes for wwiteh roints, .

Serd far Cirealar R 1, deseribing oar

votevaled

No. 750 Switch, 13" radius gpropo-

Price. 05¢ s:tion.
Willis Switch& Instrument Co.
8 Kingsbury Bt. Jamestown, N, Y.

35¢c each 8 for 81.00

Na-ald

Genuine
CONDENSITE DIAL

The dial that runs trae

Radak Parts That Are Leaders in Their Lines

Each of the parts shown sepa-
rately here is one good reason why
Radak Receiving Sets are giving
such satisfaction. Each embodies
the long experience of the Clapp-
Eastham Company, and is a unit
used in Radak Sets. Sold sepa-
rately for the benefit of amateurs
who construct their own sets. A
Radio Catalog showing other parts,
as well as the latest Radak Re-
ceiving Sets, 6c.

CLAPP-EASTHAM COMPANY
103 Main St. Cambridge, Mass.

Radak

RADAK e ‘ogxgos:mr Trade Mark Reg. U, S. Pat. OF.
Economises Panel Bpace . .
tUnzsme a Oil-pp-iEutl,um twin-«mi Reliable Radio
[ ction design, Insuring economy o Y
s ::e and fre%dom from tube nox’les. EqUIPment

ent conducted from two sliding
contacts — rather than through bear-
ings—going direst to ends of wire at-
tached to terminals. Requires space
of only 15 in. diameter bﬂ' 1% in.
depth. RICE COMPLETE $1.85

N

umerals ved on bevel and knob
T A et

aceurats reading . Conomaled
W‘mm“rpor:hxgp’. Finish and

Thin edge with clear
pot screw in metal insert.
enamel permanent.

Low prioe with this quality possible cnly through quantity

Special dealer and jobber proposition.
An opportunity.
Alden-Napier Co.

82 Willow St.g Spﬂ'?‘ﬂald. Mass.

The Mark of
the Quality

Radio Store—

N you see this sign on the clean

plate-glass window of a radio shop

yotu may enter—assured that the appara-

tus and prices are right; the stock com-

plete; a competent radio expert in charge;
—and the Golden Rule in force.

“It Pays to Buy at the Sorsinc Store”

MNr, Dealer:—If you are a progressive merchant you
may display the Sorainc sign. Let us tell you Iww.’

Ship Owoers Radio Service, Ins., 80 Washington St., New York

Wholessle Distributors

H.R.V.

RAD. VARIOMETER

BOCKE Outs Down Dialectric Losses
Moulded In One Piece Ball of hollow moulded hard rubber;
Made of ocondensits, without the outer shell of bakelite. Inner winding
usual objectionable metal tube. De- firm on ball. Outer winding formed in
signed to mount easily on back of section of sphers. Clearance small, giv-
g;nel, requiring neither shelf nor ing wide range of wave-length. ialec-
rackets. Quickly screwed to any fiat tric material reduced to minimum. Un-
surface. Binding posts on base. Also .. ususlly long inductance range for size of
holes outside each contact spring for - instrument. May be rota continuously
using soldered counections. Fills a without breaking oonimct. Furnished

great need of the amateur. with 8 in. dial and knob.
PRICE COMPLETE $1 PRICE, COMPLETE, $6.50

CLAPP-EASTHAM COMPANY
Oldest and Largest Makers of Radio Equipment Exclusively-Established 1906

JOBBERS AND DEALERS

Pen Brand Variable Condensers

Will Meet Your Requirements RBegardless of
Whas Oircnit You Use
For Telephone reception, s 8 plate vernier
in parallel with a 28 or 48 plate varisble is
the only REAL vernier.
PEN B{lAND PRODUCTS have enjoyed the
reputation of being the STANDARD for
three years, and are Quality instruments.
3 plste Vernier Approx. .00005mf $3.10
7 plate Variable Approx. .0001 mf 2.25
11 plate Variable Approx. .0002 mf 2.60
17 plate Variable Approx. .0003 mf 3.00
23 plate Variable Approx. .00056 mf 3.60
33 plate Variable Approx. .00075 mf 4.20
43 plate Variable Approx. .001 mf 4.70
63 plate Variable Approx. .0015 mf 7.20
Manufacturers
We are in position to supply you with U
a?d prunohingllgor transformer iron lco‘res.
also  brackets. you are contemplating
Pen Brand 48 Plate Variable Condenser mannfacturing transformers, write us, stating
your requirements, and let us quote you.

Now 1is the time to stock up on RTS
Products. We have something of interest
to you. Write at once.

Radis Testing Statien, 25 Sturges St., Binghsmpton, N. Y.

BTS GRID OONDENSERS, $0.30

Attractive discounts to dealers and jobbers. Write for folder on PEN BRAND PRODUCTS

THE RADIO TELEPHONE SHOP

175 STEUART STREET SAN FRANCISCO, CAL.
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Radio Frequency
Amplifying Transformers

What is Radio Frequency Amplification?
Radio Frequency Amplification is the in-
creasing of the strength of radio signals
or waves before they are applied to the
detector tube, where they are made audible.

What results will I get by adding Radio
Frequency Amplification to my set?
Louder signals with less noise in your set;
distant stations which your detector alone
cannot pick up. Less interference and less
static disturbance, particularly if you use
a loop indoor aerial.

Can Radio Freguency Amplification be added
to any standard make of tube set to adwvan-
tage?

Yes.

What must I add to my set to use Radio
Frequency Amplification?
One radio transformer, one tube socket
and one amplifier tube must be added for
each stage desired. A 200 ohm potentiom-
eter, irrespective of the number of stages,
is an advantage, although not necessary,

Hoaw should a Radio Frequency Transformer

be constructed to insure maximum efficiency?
An efficient radio frequency transformer is
preferably built with a closed magnetic
circuit to prevent undesirable oscillations
or whistling sounds and should, therefore,
employ an iron circuit and iron shielding
to eliminate stray magnetic fields.

W hat Radio Frequency Transformer is built

that way?
The transformer manufactured by the
Radio Service Laboratories, Inc., is built
on this engineering principle. The com-
minuted iron closed core (a special form

. of divided magnetic material) completely
encloses the bobbin or transformer windings
thus broadening the wave-length range,
increasing the amplification per stage,
shielding from stray magnetic fields, and
eliminating capacity and leakage effects.

Where can I obtain this transformer?
At any electrical shop or store where Radio
supplies are sold. If your nearest dealer

does not carry it, write to the Rasla Sales
Corporation, national distributors, 10 E.
43rd 8t, New York City, giving us the
dealer’s name and we will see that you are
promptly supplied.

Continued from poge 68

crowded together. The distance be-
tween any two waves is thus decreased ;
so we say that as we increase the fre-
quency of waves, we decrease their
wavelength.

The frequency of sound waves plays
a very important part in our sense of
hearing. Those sound waves which
have a very low frequency of vibration
are the low notes of the musical scale;
or they have a low pitch, as we say.
Those of higher frequency have a higher
pitch. The ear can respond only to
sound waves whose frequencies lie be-
tween certain limits. For example, the
human ear cannot detect sounds of less
than twenty complete swings or cycles
per second. This is called the lower
limit of audibility. Similarly, we can-
not usually hear sounds of a frequency
of more than ten thousand cycles per
second. The upper limit. of audibility,
being in the higher frequencies, is not
so clearly defined for different persons
as is the lower, and as a consequence,
there are some persons who cannot hear
a cricket chirping, because some of the
cricket’s notes are above their limits of
audibility.

In radio engineering those frequencies
lying between 20 and 10,000 cycles per
second have been termed audio frequen-
cies, while those above 10,000 per sec-
ond have been arbitrarily termed radio
frequencies, since the frequencies of
radio waves in common use fall in the
region above the upper limit of audi-
bility.

The speed or velocity of waves varies
according to the media which conduct
them. Sound waves travel in air at a
speed of about one-fifth of a mile per
second. Light waves—like the rest of

market; tolls you everyt
T S

The C. W. MANUAL; suly
book of Its kind he

construct many of
Tadis telephony Any tales
ikt P $1.00

st 112 PAGES

PACIFIC RADIO PUBLISHING CO., Inc.
Pacific Bldg. San Francisco

The Riggs Rectifier

for charging storage batteries

110 volt, A. C. 60 cycle.
6 volt, 5 amp. D. C.

$12.50

prepaid anywhere.

W. H. RIGGS
Box 304, Everett, Wash.

THE RIGGS MFG. CO.
Urbana, Ohio

Discount to Dealers
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‘“‘United’’ Radio Products

Two Hushen: Black Enamel or Buffed
Nickel Plated: $4.50

“United” Audio Frequency

Transformers
The beauty of the putside of this trans-
former is but a reflection of the superb
workmanship under the shell-—no howling
~—no distortion — clear amplification for
one or more Stages.

“United” Variable
Condensers

[

48 plate..... $450 5 piate..... $3.98
23 plate..... 4.00 38 plate..... 2.25
11 plate..... 8.50 without dial or knob

That ‘‘United’’ Condensers have be-
come the standard with manufacturers of
radio sets, by which all others are j\ulgodi
is, in itself, the strongest endorsement o
their superior construction and effective-
ness,

Ask your dealer to show you this con-

denser. Then you, too, will appreciate
why it has been nccepted ss the standard.
[} Mounting made
easy by our tem-
° ° plate for locating
panel holes ;

packed fres with
esach condenser.

. NOTE
Any odvertised claim of having om ar-
rangement with us to sell our products at
special prices, is froudwlent.

UNITED MFG. & DISTRIBUTING CO.
536 Lake BShore Drive, Chicago

A POSTAL CARD

Will Bring Our Latest
RADIO FOLDER

THORDARSON ELECTRIC MFG. CO.

600 W. Huron St. CHICAGO
\ I NRINS VILRNIER RHEOSTAT
) I.tiepennahla for adjust-

*uent on Hadie Frequeney
it Thiteetor Tubas, Pat-
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the electrical waves of which they are
but one type, as we shall later observe—
travel at a much higher speed, approxi-
mately 186,000 miles per second. This
great difference between the speeds of
light and sound waves can be readily
observed by watching a distant pile
driver, for example. One sees, by means
of the high speed light wave, the hammer
strike the pile long before the sound of
the blow, carried by the sound waves,
is heard. The same phenomena are ob-
served in watching and hearing the
whistle of a steamer or locomotive some
distance away.

The significant point about all waves,
whether they be mechanical waves—
such as sound waves or water waves—
or electrical waves—such as radio or
light waves—is that they are set up by
some vibrating source. With sound

Continned on page 72
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DEALERS, ATTENTION

We Pay Spot Cash for Your Surplus

Radio Stocks

Chicago Salvage Stock Store
509 S. STATE ST., CHICAGO, ILL.

“le the meﬁagerie?”

U wouldn’t stand for a young
menagerie howling around the
house. Why permit your radio
set to act that way? It’s unnec-
cessary. For just five dollars you
can add an Acme AudioFrequency
Transformer to your set. This
ends the howling and distortion
so prevalent in the ordinary detec-
tor unit and at the same time it
greatly increases the volume of
incoming sound. Music and the
human voice assume their natural
tones. No more thin, squeaky
voices and tiny elfin wails.

You will also want
the Acme Radio Fre-
quency Amplifying
Transformer. You
can use it with either
a vacuum tube or a
crystal detector set.
It greatly increases
the distance over
which you can receive
broadcasting pro-
grams. Justthe same
price as the Acme

Audio Frequency Transformer.
Two stages of Acme Audio Fre~
quency Amplification with two
stages of Acme Radio Frequency
Amplification will give you maxi-
mum range, volume and certainty
of natural tone. Your set is
incomplete without them.

The Acme Apparatus Company
(pioneer transformer and radio
engineersand manufacturers) also
make detector units, detector and
two stage amplifying units, the
Acme Clear Speaker, the Acme-
fone, also C. W. and spark trans-

mitting apparatus.

Acme Apparatusis for
sale at radio, electri-
cal and department
stores. If one is not
close at hand, send
money direct. Ask
also for interesting
and instructive book
on Transformers. The
Acme Apparatus

Type A-2 Acme Amplifying Company,Cambridge,

Transformer

Price $5 (East of Recky Mts.)

Mass., U. S. A,, New
York Sales Office, 1270
Broadway.

Jjor amplification
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“All-American” Transformers

Radio and Audio

Frequency

ADIO and audio frequency are

day by day becoming more and

more important. The days of sets
with detector only are gone.

To get the best results you must
use the best transformers. “All-
American” Radio and Audio Fre-
quency Transformers have given the
best results to thousands of radio fans
inall parts of the country and willgive
you the same results as soon |as you
try them.

“ALL-AMERICAN"
RADIO FREQUENCY
Type R-10 — $4.50

ax R0

— - e, AW 22w
L .‘;k "

areil []

3

Lid SO-r0r.
S

y eTangi RAULAND MFG.CO.CHICAGO APR-O “BS.
w©r J

Oy - A
Ifl VARIADLE -COND.

Try the hook-up illustrated above,
but be sure to use ‘“All-American”
Transformers or you will not be sat-

“ALL-AMERICAN"
. AUDIO FREQUENCY
isfied. Type R-2 — $4.25

Type R-3 — $4.50

Ask your dealer

RauiAND Mg Co

Continued from page 71

waves, we have mentioned as ex-
amples the vibrating vocal cords and a
vibrating piano string. With radio
waves, a vibrating electrical circuit is
required, or a circuit carrying a vibrat-
ing electrical current. Such a current,
as we have seen, is termed an alternating
current.

THE FaMiLy or ELECTROMAGNETIC
WAVES

If we take an iron poker and com-
mence to heat it in a flame we shall
find that it will radiate heat waves
even before it begins to turn red from
the applied heat. This radiation of
heat waves, while invisible at first to
the eye, can be detected by holding the
poker near the face or hand. As a
matter of fact, all bodies are continu-
ally radiating heat waves since all bodies
are at some temperature, but their heat
is not apparent to us until the tempera-
ture rises somewhat above that of the
human body, which, as you know, is
just a little below 100 degrees on the
Fahrenheit scale.

As we learned in the last assignment,
all substances are composed of atoms or
molecules depending upon whether they
are elements, mechanical mixtures, or
compounds. These atoms or molecules,
as the case may be, are constantly in a
state of vibration or unrest. Due to
the vibration of these electrical particles
or charges, electrical waves or radiations
are constantly being given off from all
bodies and we call these radiations heat
waves. Heat radiation, then, is a form

Continued on page 74

World Batteries

for
RADIO OR AUTDMOBILE
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Hus desees fezan factiny Gt
Nighest ity elomest [hiers
sl L7000 tatiery eervae

WRITTER TWO-YEAR GUARANTEE

15

et immedintely
G Phecaands of

RENIN T

Pt 1R |nvuu, 10
i - 6l )

6 &€ ° - 1250

6 0 ° . 1450

world Bﬁ“cry (ompa“y 12293 Warasr hee. Depl X

CHICARD ILL

Ampy, -

R

Mae wido

Sarme 8L Saving on i
e Give mabe car

35 So. Dearborn St, Chicago, INI.
Special

§ KEYSTONE QUALITY RADIO APPARATUS
KEYSTONE 50

Everything bearing the Keystone Quality brand carries our unconditional guarantee.
Keystone Crystal receiving sets $10 up. Keystone Long Range Model, complete,
Audion Sets complete including Magnavox, $200. We install Aerials. (Telephone 824-358 & 64151)

Keystone Radio Service Co., Mfrs., 5o yo0iowar Los ANonLES

RADIO FREQUENCY AMPLIFIER

For Loop Reception—Complete with Tuning Condenser and Detector, $125.00

UNIVERSAL RADIO AND RESEARCH COMPANY
199 S. Fair Oaks Ave., Pasadena, Cal.
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THE STANDARD

UNIVERSALLY ACCEPTED AS

We Manufacture a

including

You get the best when you buy

Federal

FACTORY AND amm OFFICE:
BUFFALO

COMPLETE LINE

KNOBS AND DIALS, RHEOSTATS,
POTENTIOMETERS, V. T. SOCKETS,

HEAD TELEPHONES
CONDENSERS, GRID LEAK, PLUGS,
JACKS, ANTI-CAPACITY SWITCHES,
TRANSFORMERS, MIC R O PHONES,
SENIOR AND JUNIOR AMPLIFIERS,
COMPLETE RECEIVING UNITS, ETC.

FFederal Telephone & Qtelcgrapb @u

SAN FRANOISOO BRANOH OFFICE:
893 MISSION B8T.

MAJOR E. H. ARMSTRONG, E. E.

Price $ 1.00 Per Copy Mailed or at your Dealer

The Only Authentic Book on the Construction and Operation of
“The Armstrong Super-Regeneratwe Circuit”

Described fully in 52 pages.
including 21 Photographs
and Hook-Ups, in simple,
non-technical radio lang-
uage.

This set built by the author,

George J. Eltz, Jr. E. E.
A.I1.E.E.

Complete Description of Each of the Three Circuits Invented by

How to Change a Regenerative Circuit to a Super-Regenerative Circuit

(Do Not Send Stamps)

RADIO DIRECTORY and PUBLISHING CO.

45 VESEY STREET (Room 104)

NEW YORK CITY

NOTICE The second edition of the AMATEUR RADIO CALL BOOK is now ready
Mailed to you on receipt of $1.00. (Do not send stamps) -

Tell them that you saw it in RADIO
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“M

MILLION

M”

MINERAL

L

THE
SUPER-CRYSTAL

TESTED AND
GUARANTEED FROM OUR OWN MINES

Sold in Red Boxes at all First-class Dealers
—Price 40c Mounted, or Send $1 Bill,
M. O., or Check, for Liberal quantity

Mounted and Unmounted Crystals
Tested.

Million Point Mineral Co.

San Francisco Oﬂiepz
1254 CLAY STREET

Dealers: Write for Prices on Highest Grades
Mounted and Bulk Minéral.

Chaslyn Pat-
ented “Sink-
or-Swim”’ {
Ball Battery-¢ 3z,
Tester ite-Rig)

White-Right
$] 00 Mo

Just insert rubber
nossle into the acid,
press the bulb, #l
the glass half full—
and look at the balls!

“Float all three—
charge full:
Sinfl:: the If 11,"‘8—

charge still i, R
Sinks the GREGN—

charge is leanm,

Sinks the RED—

charge s dead.”

More accurate than the glass-float,
graduate-:cale hydrometer, and won't
reak if dropped. ‘‘Basy to read,’’ even
in a dim light, .

Set consists of the Ball BATTERY
TESTER, POURING BTOPPER for dis-
tilled-water and GAUGE for testing
depth of acid in battery. Bee cut.

All for a dollar bill!

It your dealer cannot supply you, send
one dollar and name and address.
Bet will be mailed you prepaid.

Circular on request.

The Chaslyn Company

4309 Kenmore Ave. Chicago, INl.

Na-ald

De Luxe

V. T. Socket

Contact strips of lamented hor bronse firmly
against contact ping, regardiess nr‘mit.mli_!x‘l p h. No
vbae Condensite, ~Practically unureakipie - Spensy £om
tected slot, with exterior reinforcement. Unaffected
hgtdhxlhqr»ld«ingﬁn.n':dumw elimina .
siding reception. or att power tube
Highest quality th M_’,( t. Prioo 750.
Special proposition to dealers and jobbers

Alden-Napier Co.
52 Willow St. Dept. H Springfield, Mass.

Continued from page 72
of electrical wave just as are light and
radio waves.

If the atoms or molecules of which a
substance is composed were not vibrat-
ing constantly, no radiations or heat
would be given off and we should say
that the body was at absolute zero
temperature—not the zero of any of the
thermometer scales with which we are
familiar, but a temperature infinitely
lower. Needless to say, such a condi-
tion does not exist, but it is approached,
and even then only by a wide margin,
by bodies or gases at extremely low
temperatures, such as liquid air.

The amount of heat which a body
contains and gives off in the form of
heat radiations or waves is determined
largely by the rapidity or frequency of
its atomic or molecular vibratien. If
we apply external heat to a body, as
we are doing in the case of the poker,
this external heat energy, which is
really a form of electrical energy, causes
the atoms or molecules to vibrate more
rapidly and its heat content increases
and the temperature rises. As more and
more heat is applied, the atoms and
molecules vibrate at increasing fre-
quencies and the frequency of the heat
or electrical waves which the poker
radiates is also increased. When enough
heat is applied, the frequency of the
electrical waves becomes sufficiently
high so that we can see them and we
say the poker is now red hot. These
electrical waves have thus been con-
verted from invisible heat waves to vis-
ible light waves. '

As still more heat is applied to the
poker, the increasing frequencies of its
electrical radiations cause the poker to
assume simultaneously, one after the
other, the colors orange, yellow, green,
blue and violet—in fact, all the colors
of the rainbow. Now, as you may
know, these colors are called the primary
colors of light and the combination of
all of them gives us white light. So
we see that the reason why a poker be-
comes white hot when we apply enough
heat to it is because it is emitting light
waves of all the colors of the rainbow.

All the colors with which we are
familiar are simply light or electrical
waves of different frequencies. Just
as we have seen that the ear can only
detect sound waves of certain frequen-
cies, so also the eye has certain limits of
responsiveness called its limits of visi-
bility as distinguished from the limits
of audibility of the ear. And just as
there are certain sounds above the ear’s
upper limit of audibility which the ear
cannot always detect, such as the notes
of the cricket, so there are electrical
waves of frequencies higher than that
which produces the color violet and
which are invisible to the eye. These
are called ultra-violet waves or rays
and can be obtained from bodies at ex-
tremely high temperatures—our poker

: Continued on page 76
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MICRODENSER

The only Vernier adjustment, Vari-
able Dielectric Condenser

WIDER RANGE ~

GREATER SELECTIVITY

 \BSOLUTE STABILITY

F /OR ALL CAPACITIES
UP TO 0!

DUST AND

MOISTURE-PROOF.

R. S. Type _
Fired Condensers

201 Phone oonden-

e Taer e, sonden B5e
ICE, $7.50 **
w.I:,R ,,,c » ¥ 00025 Grid con-
Rockies, $7.75 denser ..... . 1.

B 00026 Grid leak...50¢
Variometers, $3.80. Vario-couplers ...$8.80
Manufacturers, Jobbers, Dealers
Write for Discounts
THE RADIO SHOP
Dept. C

243 W. Adams Detroit, Mich.

? 'Rddio"Bug" needs
: o NMANDY ANDY

] SOLDERING SET
JNCLUDES two epecially dosigned. high-

grade, copper irons, large coil of resin-

centered solder and liberal quantity of Sal
Ammoniac. The small iron for all intricate

work, the large one for outside work. Handy

Andy is ideal for radio amateurs and manu-

fact lumbers, men, and radi-
ator shops, tin shope and battery service

Sent postpaid on pt of
onLy $1.00
With
HESLARADIO

The World is Your Neighbor
¥ 4.50

RADIO CORPORATION
INDIANAPOLIS-USA:

L Y R TP PP T T T Y I

Write today for attractive dealer off
D ealer‘! on?‘l:.lar gdirp:rtn mg&on:;l::eg e:

“Keco” Radio “A” Batteries
ARE GUARANTEED
M We build all sixee from $10.58
§ to $35.00.
Write for Catalog

. O**

7323 Manchester St. Louis, Ms.
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A QUALITY PRODUCT

Already Famous

EIGHT REASONS WHY
l ELIMINATES ALL OUTSIDE WIRES OR AERIAL
B >\\‘ | SONERIN l 'r ~ocken

Price $102° each
Orderswillbe filled

Height......... 6in)
Weight .. 260z.

Bakeste |7 i otationofreceipt

x 2 B Top and om WLy e A rdae ] .

: q Heavy Nickel plated ST closed have right of way.

- CZAR]‘ : M:?ral ('vlirrl)der U forwarding charges prepaid
» ! ol t

a2, P
I 170"4_4”{617 ('ord and I)|u¢ = \y l/’f‘|-u..x.-

M any mmc.""’ . included

“iCirages ¢ "
“* 16 gy vouTe

TR
ey e

Send for latest . || « i
Folder D ;’.'“; \ .Vh,‘\r\,»\'.,

] EONE N TS .
DEALERS:  Read romsws @ and
that e Claek 17

mrredi

s e sl

—

. o i
:"‘%. ¢ & 8
: P
LR 4%, FOR pYeD” ¥ J *
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KING Rheo-Socket

Another RADIO SURPRISE

Price $3, f. 0. b. New York City

A high grade article in
Red Bakelite with
Phosphor-Bronze Con-
tacts and Alloy Resis-
tance Wire.

Compact, increased
efficiency, shorter con-
nections, less wiring—
brings in stations you
never heard before.

Make this a part of

your up-to-date set.

For Base or
Panel Mounting

KING AM-PLI-TONE

82 CHURCH STREET NEW YORK
Mfrs. of the Famous KING AM-PLI-TONE

Jobbers, wire or write for proposition

Tell them that you saw it in RADIO
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The things that have endured for ages were made of quality-—
The cheap things have passed on—and are forgotten.

ESCO
High Voltage Motor-Generators Stand Pre-eminent

Used by leading educational institutions, U. S. Army and Navy
academies, research laboratories, newspapers, department stores and
broadcasting stations.

Bulletin 237 lists over 200 combinations
Special apparatus developed for special requirements

Motors, Dynamotors, Generators, Motor-Generators
. Sold by principal dealers everywhere.

Electric Specialty Co.

215 South Street
STAMFORD, CONN., U. S. A.

Continued from page 74
will give off ultra-violet waves or rays
if we heat it sufficiently—from the
X-ray, from radium, and from other
radio-active substances.

While these ultra-violet rays cannot
be detected by the eye, they can be
registered on a photographic plate, as is
done in the making of an X-ray picture.
Heat or infra-red waves, as we have
scen, while not visible to the eye, can
be detected by our sense of touch.

Below the infra-red waves is a great
band of additional electrical waves which
are also invisible to the eye. These are
the radio waves with which we are
especially concerned. Their frequencies
are lower than those of any of the other
electrical waves and they can be de-
tected only by special electrical circuits
called radio receivers, which transform
their feeble electrical currents, some-
times only after they have been ampli-
fied many times at the receiver, into
sound.

Starting with the waves of lowest

frequency, there is reproduced below a
Continued on page 80

FORMICA PANELS

Black polished panels 8/18” thick made of
this highest qualitzy panel material, cut to
any size for only 314 cents per sq. in. All
sises Formica tubing. 'Write for prices on
sise wanted.

Immediate Delivery-——Postage Prepaid

HUGHES ENGINEBRING 0O.
P, 0. Box 57 Terrace Park, Ohio

Stands For

Dependable Radio Equipment
The TELMACOPHONE

A Telmaco Product for
Which We Are Having

A Phenomenal Demand

Scientifically Constructed

Unreservedly Guaranteed
Reasonably Priced
DEALEBRS: We are distributors for
nearly sll standard lines. Full discounts Complete with Type C
fition on ‘our compieie Lme 1OF PP Baldwin Unit Attached 20.%

RADIO DIVISION

TELEPHONE MAINTENANCE CO.

20 S. Wells Street Dept. A Chicago, IlI.

Tell them that you saw it in RADIO

QUALITY RADIO APPARATUS AT REDUCED PRICES
12 Hour Service

We pay Parvel Post Cherges en orders over Ten dellars.

2
s

3 Plate Vernier Condenser, .
37 Condensite Knobs and Dial.............
18 ?oint inductance switch and dial. Requires
but one bole for panel mounting 2
Variometer Precision Wound................ 4

'ooo%ylc t .
Bpider Web Coils Set of 3. Brings in Radio-
Conoerta

LT el RWRWZD | e
ZRERE BES SERLREE2RERIBSIY

Radio Jacks single Circuit. , .
Bwitch Levers Nickel plated................

Bwitch Pointe and Stops.................... .
Seriea Parallel Switch. .. ...,
A .
ing Tubing 2 1 OO .07 foot
Quality Grid and Phone Condensers up to
0008mfd. ..ol .30 each
Capacities to .005......................... .75 each
size Brase machine screws, nuts and washers .03
Complete Radio Receivers......... 25.00 to 350.00

Sead for complete list. FREE.
Bhipment of C. O. D. orders made only on receipt of 15
of order value with order. Twelve Hour Service.

NATIONAL RADIO OOE:{PM‘O‘V. MARSHALL, MINN.

19
We have all parts in stook for the Armetrong Super-
Rmmtivv‘eﬁookl}p.

WANTED :—S8ubscription solicitors o
solicit subscriptions to this Pablication in
all l::,tg .:l.:h:‘ the l!llildm Good
ay e parties. Bast-
lo’m Sales Director, RBoom 308, {13 Foarth
Ave., Pittsburg, Pa.
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BIG SUPPLY
LATEST APPARATUS

1922

ON HAND PROMPT DELIVERY

READY FOR

FOUR HOUR MAIL ORDER SERVICE

WE ASSURE YOU OF THE MOST PROMPT SERVICE
Our Radio Mail Order Service is gaining much popularity on account of the FAST SERVICE. We ship your order within four

hours of its receipt. After you tire of waiting days—or maybe weeks—for your supplies, try Warner Brothers’ Radio

Order Service and you will use no other. Following are a few items that we have in stock:

0003 17 Plstes K &

VARIABLE CONDENSERS
3.

..............

LOUD SPEAKERS

na Magnavox Radio Type.......cc000us 45.00
Magnavox ° ................... ‘u.oo
86 inches long
EVEREADY “B” BATTERIES
Mo 745 234 Volta .. oeenenos $2.00
0. 780, 32Yyy VOILE, TADPPOA .. ......cc00 f
Hor 776 83 Fon ampaktd s 8.00

REMLER APPARATUS

810 Jr. Rheostats
Rh

333
400 3 Oon Moun

96 Variable Grid Isak............... .80
97 Grid Condenser .......cccc0nvvn. 35
zu GENBRAL BADIO ............... 1.50
O0K .....c.coaveuee 1.00

nxrousr )(ouldod Bakelite. . 110
OROSLEBY Porcelain ........... .80
KEBLLOGGR .......cccc000000s00av0v0e 1.00
PABRKIN .....ccc0000 boesncncnrosenns 1.50

AMPLIFYING
TRANSFORMERS

UV-712 Radio Oorporstion
931A GENERAL RADIO

..........

..............

..........................

...........................

....................

JACKS AND PLUGS

FRDBRAL 1421 Open Oircuis Jack..
FRDERAL 1433 8 Cirout Jack.... .85

FPEDERAL 1423 Double Oircuit Jack.... 1.00
FBDBRAL 1435 Automatic Pllament
Oontrol Ja0K......cooe0c0senvecnces 1.20
FBDERAL 1438 Aumntu Fllament
oontrol JalK...,c.cc0ccrennnncscons 1.30
WEBSTBEN BLBOTRIO Plags........... 1.30
I’BDBBAL ..................... .00
ACENT S 1.86
NBW PRDERAL Universal Plug......... 1,76
PEDERAL PI-!IPEOSTATS ..... 14.00
BEMLBR Jr. ...c.c0000c00000s000sccs $1.00
PADA—with new Knob. .....ovoosvnss 1.00
GENERAL RADIO XNo. 214 7 ohm or 3%
Am&n! ....................... 2.60
DEFORBST, new R¥PP. ccccvvenncccncnn 1.20
PABAGON . ......coivvvencoronnnnnen 1.50
MURDOOCK 860 .....cocou0eve vessene $1.00

Mail

RKLOSNER 1.5¢

JTENEINS 2.00
WARD .

xl?'rmn HAMMEBE 1.00

FREQUENCY TRANSFORMERS

KD’MD T-11, 160 te 500 meters....... $6.00
MURAD T-11A

STORAGE BAYTERIES

6 Vols 70 A. H.....coveveereneroansa $16.00
Philadelphia 6 V. 60 A, H........c.c... 16.00
VARIO-COUPLERS,

REMLER 503 Vario-Coupler .-

1]
REMLER 505 Ooupler on Unit Panel....
IYER

PHONES
Pedersl, 2200 Ohms
Foderal, 3200 Ohms

...............................

.......

Now that you have read the list, get that order into the mails without delay. If there is oomethmg that you want and don’t

see it listed here, write us anyway and we will get it for you. O

hurry. Enjoy the pleasure of real service for a change. Send us your orders.

San Francisco.

350 Market stroot
Phone Douglas 46390

TWO STORES

ur two stores save still more time in getting your apparatus in a

WARNER BROTHERS  cu.ica

ﬂznd & Telegzaph Ave.
Phone w.n 6233

Panel get in touch with us direct.

C

Ofices in principal cities

In Camads: Dismond Stats Fibre 0Oo. of Oanada, Lid. Toronte

CONDENSITE

ELORO

Sets a New Standard in Radio
Panels and Parts

This strong, handsome, jet black, insulating material gives you
a surface and volume resistivity greater than you will ever need
and a beauty that will make your set the envy of your friends.
It is the ideal material for making radio panels because it ma-
chines readily—engraves with clean cut characters — and can be finished with a high,
natural polish or a rich, dull mat surface.

If you want the highest type panel you can obtain — a panel made from a material
approved by the Navy Department, Bureau of Engineering — a panel that will give
you continued satisfactory service—insist upon a Condensite Celoron Panel.

If your local radio dealer cannot supply you with a genuine Condensite Celoron
We'll see that you are supplied.
An Opportunity for Radio Dealers

Condensite Celoron Radio Panels offer a sales opportunity unequaled to the live wire dealer
who is keen on building business on a quality basis.
osition and let us give you all of the facts.

DIAMOND STATE FIBRE COMPANY
BRIDGEPORT (near Philadelphia), PA.

Write us today for our special Dealers’ Prop-

Branch Factory and Warehouse, Chicago

Tel them that yeu saw it in RADIO
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A new A N Bt ooy s Ee

EVEREADY
“B”
BATTERY

No. 767

Made up of thirty large cells ar-
ranged in five rows of six cells
each, gives 45 volts and is equipped
with Fahnestock Spring Clips al-
lowing the following voltages:
1634, 18, 1934, 21, 2214 and 45 volﬁs.
This is a remarkably high quality,
fong life battery. Dimensions:
Length, 8%”; width, 634’/; height,
3147 over all. Weight 9 Ibs. Price
$5.50.

Two important character-
istics are necessary for a sat-
isfactory “B” battery; first,
the battery must be designed
for long life; second, the
oporation must be noiseless.
The Eveready “B” battery
meets these exacting re-
quirements.

tVERFADY

Eveready “A” radio batter-
ies are carried in stock by
the best radio dealers in
three different types — 60,
80, and 100 ampere hour ca-
pacity. These Eveready “A”
batteries have a larger capa-
city and give longer service
and require less frequent re-
charge than most other bat-
teries of this type.

Made on the Pacific Coast by the world’s
Iargest battery manufacturers.

The rate per word is five cents, net.
Remittance muat accompany all adver-
tisements. Inclnde name and address
when connting words.

Ads lsr November isess must reach us by Ooteber 18t

GBENUINE BARGAIN—DETECTOR AND
TWO STAGE AMPLIFIER with two guaranteed
amplifying transformers, three rheosiats, three
sockets, grid condenser, Formica panel, jacks,

binding ats and bus-bar wiring. Sell for
$24.00. sed only one week. First money order
takes it. Radio Designing Co., 515 4th Ave.,
San Francisco.

Bank wound tuning inductancs for panel
mounting. Range 17y to 3000 meters. Only
three holes in panel are necessary for mounting
and those are covered by dial. Price with bake-
lite dial, $10.00. Without dial, $8.00. W. 8.
Levin, 187 6th Ave., San Francisco. Cal.

WESTON VOLTMETER, Model 1, D. O,
range 0-15V, 0-150V, fitted with reversing key,
carrying case, condition like new. Cost $100.00.
8ell for $50.00. W, 8. Levin, 187 6th Ave.,
San Francisco.

BADIO BATTERIES, 50 A. H, 2 V. $3.256 each.
Write Howard Hunt, Box 108, Macedonis, Ohio.

Q. G-8T. GE BATTERY OCOM-
POUND startles the world. Better than sulphuric
acid. Charges discharged batteries instantly. Gal-
i{o? free to agents. LIGHTNING CO., St. Paul,

nn.

FOR 8 . 8Spark set, $19.00. Write
Eugene Champion, 2507 East 1st 8t., Los An-
geles, Cal.

POR SALE—Ounningham Detector (new) $4;
Radiotron amplifier (new) $5.50. Key }4” silver
contacts $1.25; Signal socket (new) T5c¢; pair
w. E ghones $10; 2 variometers (new), $4
each; 1 kw. protective device, $2.50; 2 sets vari-
ometer forms, $1.50 per set; 2 General Radio
radiation ammeters, 0-1, $4 each. R. 8. CLAY-
TON, 1404 66th 8t., Berkeley, Cal.

ARMSTRONG SUPEE-REGENERATIVE CIR-
CUIT constants for immediate delivery: 5 milli-
henrie, $1.00; 10 millihenrie, $1.00; 100 milli-
henrie (iron core), $1.85; 1 henry (iron core),
$1.85; 12,000 ohm non-inductive resistance,
$1.75. All constants high grade. We offer with-
out additional charge as premium with each
order complete description and blue print of
this circuit. HENRY I. LEVITON, 188 North
Ls Salle 8t.,, Chicago, Illinois.

ONE Magnavox Power Amplifier, 20% off.
New R-2 Magnavox without horn, $85. Henry
Chapelle, Woodburn, Ore.

MAGNAVOX SPECIAL--The well-known Type
R-8 Radio Magnavox with fourteen inch hornm,
$39.50. Cunningham or Radiotron Detector
Tubes, $4.50. Amplifier Tubes, $6.00. Highl
golished 8-inch composition dials with 34-inc
rass bushing, 50c¢c. Genuine bakelite V. T.
sockets, red, molded, 50c. HENRY I. LEVITON,
138 North La Salle 8t., Chicago, Illinois.

OLARION LOUD SPEAKER UNIT-—For horn
or phonograph attachment, Type 3-C, five dollars.
Few Brandes Trans-Atlantic type head sets. List
twelve dollars, our price to you, six-fifty. Enclose
check and sddress: Citisen Wireless Service,
Hornell. New York.

DON'T MISS THIS — With every palr of
Superior Phones, $8.00; Murdock 8000 ohm
Phones, $6.00; or Murdock 2000 ohm Phones
$5.00, you will receive an Amateur Radio Caill
Book FREE. Immediate shipment Postpaid.
Wright Electric Co., Scottdale, Pa.

EEBLLOGG RECEIVERS No. 69-B, 2400 ohm
with 25 years of telephone construction behin
them, super-sensitive, light weight, simple ad-
justment. Regularly sold at $12.00. ctober
special at $7.50 each. HENRY I. LEVITON,
188 North La Salle St., Chicago, Illinois.

BABRGAIN-—Ten new guarantesd tubular de-
tectors, six volt with double filament. Will sell
one or the lot at $4.75 each. Cash with order.
F. W. RICHARD, 5574 Broadway, Oakland, Cal.

WANTED—*'‘PACIFIC RADIO’’ and ‘‘BA-
DIO,’’ volumes one, two, three and numbers one,
two, three, four, five, six and seven of volume
four, or sny of them. ERNEST E. FORD,
Alhambra. California.

BADIOTRON UV 200 Detector Tube, $4.50;
Radiotron or Cunningham Amplifying Tubes,
$5.85; 90 ampere hour Storage Battery, $14.75;
$5.00 Transformer, $4.25; $1.50 BSocket, 75c;
$8.00 Phones, $6.75; R-83 Magnavox, $40.00;
$1.00 Dials, 8”-8%", 65¢c; Bakelite Panels cut

FRAMINGHAM
The RHEOSTAT with the

Pane’ Bushing
$1

At
Your
Dealer’s

THREE hundred thousand
inghams were sold last

ﬁear to satisfied customers.
asily mounted, either on your table or
panel, it gives that rigidity which is
s0 necessary to fine adjustments.

If your dealer cannot supply you, send
us his name for leaflet.

NC

80 Washington St., New York
Wholesale Distributors

Smerican (Sleckvic
HIGH BFFIOCIBNCY

HEAD SETS

Army and Navy Type:

2500 ohm, per pair............$10.00
8200 ohm, per pair............$12,00

Swedish-American Type:

2200 ohm, per pair.............$8.00

Victor Type:

Double pole, single coil, per psir..$5.00

COMPANY
CHICAGO, U. 8. A,

Por 30 Years Makers of Good Telephones

RADIO MAILING LISTS

to size, 24c per square inch; $1.50 Vernier
NATIONAL CARBON Rheostat, $1.20; Nickel Binding Posts, 7¢; Taps,
2lc; Btops, 2l%ec; Variometer, Mahogany or
Spanish Cedar, sssembled. $3.00; Variocouplers,

CO., INC.

assembled, $3.00; Bank Wound Inductance, 200- 14,000 Radio Mfrs. &
2500 meters, $8.00: $3.50 Condensers, 28 plate. Btations. ... ........
599 Eighth St., 419 East 3nd Bt.,
San Francisco, Cal. Los Angeles, Cal.

9270 Retail Radio Deslers by states per M. §7.50
1084 Radio Manufacturers. . . ist 10.00
i . .per list 12.50

. it 4.00

50

perM. 7.
$2.60; $4.75 Condensers, 43 plate, $3.70; ‘‘B’’ Guarsnteed 98% correct. Send remittance for what you

Battery, 45 volt (variable), $4.00; Home- 5
charges. $17.50; $5.00 Murdock Phones, $4.50: TRADE CIRCULAR ADDRESSING CO.
166 W. ADAMS 8T., CHICAGO. ILL.

$6.00 Murdock Phones, $5.50. EAST WEST

RADIO CO., 31 Pleasant Street, S8an Jose, Calif.
Tell them that you saw it in RADIO
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CHELSEA

VARIABLE CONDENSERS  (Die-Cast Type)

No. 1==.0011 m.f. mounted. ...cceivreeoncnnone
No, 2-—.0006 m.f. mounted. ......c.voersns:
No. 8—.0011 m.f. nmnonntod. seenee
No. 80011 m.f, unmounted, without P TN RO
No. 4—.0006 m.f. unmounted. . ‘e
No, 4~—.0008 m.f unmounted, without dial. .

Top, bottom and knob are genuine bukelite, uha(t "of stesl run-
ning in bronze bearings, adjustable teunsion on movable plates,
luﬂ bakelite dial reading in hundredths, high capacity, amply
separated and ucnratol{ spaced plates.

Unmounted types will it any panel and are equipped with coun-
torweight.

Guaranteed for circuite up to 1,000 volts.

eames

No. 8. Price 84075

Amplifying
Transformer No. 50

The OChelsea Amplifying Transformer
gives the highest amplifieation possible
and at the same time will not squeal,
howl, or in any way cause noisy circuits.
It is besutiful in design and embodies
electrical characteristics unequalled by
any. Guaranteed for all cireuita ap to
500 volts with a high safety factor.

It will not fail in service.

Purchsse Chelsea Radio Equipment
from your dealsr. If he does not carry it,

send to us. Price $4.50

150 PIFTH STREET, CHELSEA, MASS,

Bakelite Socket No. 60

This socket includes & bakelite base supporting
four external readily accessible binding posts.
The tube receptacle is highly polished nickel and
will take any standard Jetésior or amplifying
tube as well as the smaller size power tubes. Al-
though primarily intended for receiving circuits
it will operate satisfactorily on any ecireuit up
te 1,000 volts. It may be mounted either on table
or panel. Poritive contact springs.

An sdded besuty to any radio station.

Writs for our new No. & catalog.

CHELSEA RADIO COMPANY

Manufacturers of RADIO APPARATUS AND MOULDERS OF BAKELITE AND CONDENSBITE

YOU CAN GET
Murdock Receivers

From your dealer. Why bother with any other kind?

2000 obm XNo. 56 double sets 3000 ohm No. 56 double sets
$5.00 $6.00
Send for free catalogue

Wm. J. Murdock Do carries a complete stock in the warehouses
{ their Pacific Coast Agents,

KEELER, WHITE CO.

509 Mission St.,, San Francisco
211 South San Pedro St., Los Angeles

Send

for

these
Bulletins

They are free

No. AI-10. 3%’ ammeters, milli-ammeters, voltmeters, milli-
voltmeters and thermal ammeters for all receiving and
transmitting sets.

No. AI-20. Telephone receivers.

No. AI-810. Medium and large size ammeters, milli-am-
meters, voltmeters, milli-voltmeters and current squared
meters for all receiving and transmitting sets.

Distributors—avrite for atiractive propositions

ORI oAy

MAIN OFFICE
20 Park Place, NEW YORK

WORKS
Bethlehem, Penna.

Offices in Principal Cities in U. S, and Canada

Tell them that you saw

it in RADIO
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Counterfeits are cheaper than the
genuine —also poorer. When a coun-
terfeit 1s said to be 'as good as
Brandes,” remember that not only 1s a
Brandes Maiched Tone headset more
sensitive, more durable, more comfor-
. table, but that it costs no more.

Painstaking engineering tests have
shown that Brandes Matched Tone
headsets render better and longer ser-
vice than counterfeits costing twice as

much.

Send 10 cents in stamps for the “Be-
ginner’s Book of Radio.” It explains radio
in terms that anyone can understand.

Didributors and Disiricd Ofices:

T Maamioa

Mussey Bataling, Wa-hogton, iy 0°
al Nl

Liyren <.

=1 Sin Froneds, Cal, ui
hongey, T T B s
cernativnai Klectr.e

CoB rall( eSq INC
¢ Hatched Tone lleadsets
137 Labayette St New York

Mo Lo
A

itaton
mgton,

Caniudian Bratdea, Iitd, To-

l,-l’ul B I'vrkins Blecstrie, Liwd

RESULT OF 14 TEARS EXPERIENCE

“The most for the money

For CORRECT RADIO MAILING LISTS Use

THE POCKET LIST

Of Radio Manufacturers, Jobbers and Dealers in the United States and Canada. Issued
quarterly—January, April, J’uly and October. October, 1922, issue corrected to September
15, 1922. Classified under three different headings—manufacturers, jobbers and dealers—
and alphabetically arranged by states, cities and towns and names of firms. Containing over
15,000 names and addresses.

We have been exceptionally careful to see to it that every manufacturer, jobber and
dealer is listed and under the PROPER CLASSIFICATION. Most mailing list concerns
charge more than 8100 for a list of this kind, and, as a rule, those supplied are far from
being correct. Compare this list with any other and you will ind it to be the very best
obtainable anywhere at any price. )

October number ready for distribution September 25th. Price $5.00 per copy or $10.00
per year (four issues, including monthly supplements which keep the list absolutely correct
and up to date at all times). October edition limited, send in your order with remittance

todary. F. D. PICKENS

1921 Carrington Strest JANESVILLE, WISCONSIN

TeH them that you saw it in RADIO

Continued from page 76

ta_blc of the most important of the elec-
trical waves:

Radio waves

Infra-red or heat waves

Red light

Orange light

Yellow light

Green light

Blue light

Violet light

Ultra-violet rays or waves
X-rays and radium emanations.

It should be noted, that while no
gap exists between the frequencies of
the electrical waves in the range from
infra-red waves to X-rays, there is a
considerable interval between the radio
waves of highest frequency and the
infra-red waves of lowest frequency.
In this gap lie electrical waves of fre-
quencies much higher than are encoun-
tered in radio practice, some of which
have been produced in the laboratory
but which to date have been put to
no practical use. The rest have never
been produced by man and so far, at
!ea.st, have not been discovered to exist
1n nature.

You should clearly understand that
the only difference between all the vari-
ous types of electrical waves lies simply
in their respective frequencies of vibra-
tion. It is this difference in frequency
which determines whether the electrical
wave shall be visible as in the case of
light, and if visible, whether it shall
be the color red or blue; whether it
shall produce marked heating effects as
in the case of infra-red waves; or
whether it may be used to transmit in-
telligence by telephone or telegraph, as
in the case of radio waves,

We have seen that air may be used
as the conducting medium for the trans-
mission of sound waves. The medium
which serves to transmit or conduct
the great family of electrical waves is
shrouded in mystery. Formerly, it was
considered to be the luminiferous ether,
or simply the ether, a mysterious medi-
um—neither liquid, gaseous nor solid—
which fills all space. Light and radio
waves certainly require no tangible

-medium on which to travel, because both

can be sent with ease through a vacuum.
A common example of this is the elec-

tric. lamp in which the filament which

radiates the light waves is completely
surrounded by a vacuum.

As we learned in the last assignment,
however, the publication and partial
acceptance of the Einstein Theory of
Relativity has led scientists to question
the necessity for our conception of this
mysterious ether. This phase of the sub-
ject is far from clearly understood by
anyone and you need only concern your-
self with those facts and phenomena in
connection with electrical waves which
have been indisputably proved.

For example, the velocity of all elec-
trical waves has been definitely proved
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to be 300,000,000 meters per second,

{.\ meter is about three inches lonzer

- Completx

Super-Regenerative Receiver

than a yard.)  This vclocity is equal to
186,000 miles per second, Tt s this
seey high velocity of the Light wave
which explains why we can see distant
occurrences lony before the sound con-
ne.ed with them reaches onr cars.

lt is interesting to note that a Light
wave, or a rivdin wave, if the transmit-
ting station be sutficientis poweriul, will
travel seven wd oee-hais e around
the earth in one sconaed,

It s known that Wi forms of elec-
rical waves exhibit borh clectrostatic
and electromagnetic characteristios, as
does the electrical civent 1w con-
ductor. It 1> because ot this that clec-
trical waves are often called clectro-
magnetic witses,

In the reception or radio waves we
make use of the ¢l tostatic and elee- .
tromagneti properties as owell as the ] Yooy _
actual tlow ot electrons from one sta- ?
tion to another throueh the  earth
These phenorena we shall stady inothe
next assignient.

In smmoing up this asignment re-
member that all vbrating badies en:
winnes and thar by means of «brating
{alternating) clecrricsl carsents or vi-
brating electrons, clectromagnetic waves
mav be radiuted  The feguencies of
these waves vary according o the fre

Look for this display hox at your |
RADIO dealer~. It contains evervthing
necessary for the construction of a three- '
tube super-regenerative receiv-

er, as designed aud recormn- $75 |
!
i
;

mended by Kenneth Harkness.
Uarkness booklet free cuith each order '
] I

LT

OQMPE N2

m'-;;‘—"’“ﬁ:“ .
S e E

gquencies of their radiding soances, "The

rregnencivs of electriond waves deteriine
whether they are sahio. heat, licht or
ultra-violet waves

The waves or lnwest frequeney,
ranging  fron: 12000 | 300,000)

PR P e el it s far o prpds
COCICS PEr steonhin, o st g YliGio

Kenneth Harkness’

tew, hisproved honkler on

Super-Regeneration (2nd Edition)
ar and livhe Showing 25 waringe Dscrams, mechanical
o poddrasvirg and phatos illustrating the theoary
' ard cunstructive. of  three  ditfercnt sets
. i ; , actidly constructed Ly the 50
! ((I')‘.. ..... C e e e ey e c
LINKING THE AMERICAS BY weet e L
RADIO | Che Radin Guild, Fur.

256 W. 34th St., . : NEW YORK

o
ettt thase ¢ vere ol hicher
purposes; those o VEUV DI e
frequency compi e the !
WAaVLS OCCUTTING PN DAL I

The Radio € dton of A\naoica an- ;
nounces that it bas reeenoed onders foea
the United Iroit Compar - oaad the Vrapieat
Radio Telewraph Coapoey for o0 radin -

A : .
stations,  three  for Cenrral Ameoea amd

two for the United Sraves. eneh with g II 'HOR I‘ l' I 'I :
sending radius of were b 5ot

The crectinn of these fHve o s will nyl .
an importot and esemtiad oe e e tadis | The Perfect Radlophonc Detector
communivation sostern oof e e riea, i
The three Cennicd Vuerican stoes awg™
be locatrd on the voamoas ot e e
embriacing Hood DN
saa. Fhe Toopies” Radie el -
tinns  wiil he daestod s N

Stocial disiounts to dealers

A new Silver-Copper-Bismuth Sulphide crystal compased
ul some tswenty -one chenncal (‘[«*l\‘.('l:ls ard rare metals of
wsay value over voe hundred times that of Galena, Vastly
more svisitive does ot deteriorate but actualiy improves
wihouee and lads ndebnitely,

capital af Nirarao o TENE . -
[N : ! -k S :
the capital of B . 1 . . AMuanll A h nickeled cup, Can be attached direct
as the carital 5y 1o s to panel, 11 desired. Special allev used in mounting adds
a1 T Y eyt ¢ el “e T ot [ . . o
dnion, These stines s ea e o the natural cificiency of this wonder crvetal.  Fully

United [
arte, Panama,
The United Seae

Crarc s oo

saarericed. [T you want the bet radio receplion use

P THORKIT.

FRUMHCALICM S3stoin N O Price SEQG Ly wini 0 ipald Dodoret e cnaier saccited
Ta, wlire the paeses [T T X

cal Radin | ., o GILMOR-LAYNE CO,

eularged and oo s @ Pree oo

LY O (T O ] SR L W Tl AL Roitias e Tow

Teleareph Connae i e b th s h oA Ruibeas il Tos ’

of Miami, Fla, |
Tell them that you saw it in RADIO




lf' ALL the Manhattan Radio [leadsets that

have been manulactured and sold since the first
one was produced on March 20th, 1922, wore
placed side by side, they would stretch in an un-

broken line eleven miles long.

This means quantity production—and quantity
' production assures you of four things:

i: Uniform quality of product. Quantity produc-
tion demands absolute uniform quality of raw ma-
terials. Only the very best materials are uniform in

quality.

2: Rigidly tested product. Quantity production ne-

cessitates rigid tests at every stage of manufacture.

Rejection of a finished headset is costly. No. 2500
2000 Ohms

3: A Correctly Designed Product. The proper de- $6.00

sign of the Manhattan headset and the use of special

tools, only possible in quantity production, enable us No. 2501

to add refinements and extra features at no increased 2000 Ohms

manufacturing cost. $7.00

4: A Quality Product at a Quantity Price. Quan-
tity production cuts labor costs, This enables us to
offer Quality Headsets at Quantity Price.

Manhattan Radioc Headsets are on sale by all
reliable radio dealers. If he hasn’t them in stock he
will get them for you.

ANHATTAN

ELECTRICAL SUPPLY €O, INC.

Makers of the famous Red Seal Dry Batteries
CHICAGO, ILL. 8T. LOUIS, MO. S8AN FRANCISCO
114 So. Wells St. 1106 Pine Bt. 604 Mission 8t.

NEW YORK
17 Park Place

RAD1O for OCTOBER, 192_2.

ARMSTRONG CIRCUIT

Continued from page 15

amplification will probably do better
work on distant signals than would be
possible with the Armstrong circuit.

The principle of this circuit, put
briefly in simple words, is this: Ordi-
narily, the coupling between coils 4 and
B can only go so far when oscillations
start and signals can no longer be heard.
If coil 4 is then removed a certain
distance, oscillations will stop and re-
generation take place. With the new
circuit coils 4 and B can be very closely
coupled and the tube is prevented from
oscillating continuously by the action of
the second tube. This second tube is
not used directly for detecting or am-
plifying the signals, but simply gener-
ates an alternating current of 15,000 to
20,000 cycles per second. This is ap-
plied to the first tube in such a way
as to paralyze it 15,000 or 20,000 times
per second and thus prevent it from
continuing in the oscillating condition.

Since the tickler coil 4 is now coupled
very closely to coil B, the regeneration
is much greater than in the simple
circuit,

This principle is not entirely new.
‘The writer had a demonstration of such
a circuit two years ago by Mr. Charles
V. Logwood. Where Armstrong para-
lyzes the tube and thus prevents it from
continuing in oscillation by an electrical
means, Logwood did it by a mechanical
means. Logwood’s circuit was intended
primarily for the reception of long wave
arc stations and was probably better
adapted to that particular purpose than
the new Armstrong circuit.

Buy Retail at Whalesale Prices
Complete Sets and Complete Line of
arts

Jidbériel

RADIO EQUIPMENT MFG. CO.

Tell tr¥m that you saw it in RADIO

1663 Jerome Ave., New York City |
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" WESRAD
WIRELESS MANUAL

CATALOGUE
RADIO TELEGRAPH
TELEPHONE "APPARATUS

208 PAGES

THIS MANUAL CONTAINS 50 PAGES OF VALUABLE
INFORMATION COVERING THE FOLLOWING SUBJECTS:

General Theory Vacuum Tube Short Wave Receivers

The Transmitter The Radio Telephone Long Wave Receivers

The Aerial General Information for the V. T. Detectors

Loop Aerials Amateur- V. T. Amplifiers

Lightning Hazard Radio Laws and Reg. Freq. and W. L. Tables
Tuning -, Radio Circuit Diagrams Wireless Code

The Receiving Set - Practical Use of the Trans- International Abbreviations
The Detector - mitting Tubes Copper Wire Tables

THE BALANCE OF OUR CATALOGUE

~ ILLUSTRATES AND DESCRIBES THE ARTICLES LISTED IN A CLEAR AND
CONCISE MANNER SO AS TO ENABLE ANY ONE TO SELECT EASILY
AND INTELLIGENTLY THE MATERIAL REQUIRED ]

~ Price Thirty-five Cents, prepaid
CREDITED ON YOUR FIRST ORDER OF TWO DOLLARS OR MORE

Western Radio Electric Co.

637 South Hope Street Franklin corner 12th
LOS ANGELES, CALIF. OAKLAND, CALIF.

Tell them that you saw it in RADIO
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ONE STAGE RADIO AND ONE AUDIO

&,

Heard With One Stage of
'ERLA Radio Frequency

On sale by firee- s dealers,
.

Or, send us your crder d:
with vavrdeales'sn

Spedial propcaaen o gebber

.o (iTyvpe ABY ] & oo
I!".“f_ T Type AB2 - bb(‘l?
e ) Tope ABY T8
Wrireforitrer

reandpr e
(IS Wt i -

Ml
chre cecelsl

Bl dears, v Jetiers -
atherstandard LRLA prode.. .«

ERLA

Voice and music a thousand miles distant are heard
petfectly through a loud speaker with the hook-up shown
above, using one stage of ERLA radio frequency amplifi-
cation. And this result is accomplished with a complete
absence of the tube noises and distortion that so frequently
take the pleasure out of radio reception. Furthermore,
tuning is extremely simple and ron-critical, so that even
the most inexperienced amateur has no difficulty in get-
ting perfect results.

Radio reception is a real and genuine pleasure, a never
ending source of interest and enjoyment, when ERLA
radio frequency amplification is employed. Write for
diagrams of guaranteed circuits using one or more stages
of ERLA radio frequency. Do it today.

Manufactured by Coast Representative
Electrical Research Laboratories Globe Commercial Co.
‘Dept. H, 2515 Michigan Ave., Chi 709 Mission St., San Franci

TEPADE MARK RIGLATRED

BOOK REVIEW

“Elements of Radio Telephony,” by Wil-
liam C. Ballard, 132 pages, 5 x 7, flexible
cover. Published by McGraw-Hill Book Co.,
New York City, and for sale by RADIO,
Pacific Bldg, San Francisco. Price, $1.50.

"Tis a relief for the reviewer who has
been flooded with books on popular radio to
read this book by Professor Ballard of Cor-
nell University. The author knows what he
is writing about and knows how to impart
his knowledge to the reader. The book is
intended to inform a novice what happens
when messages are sent and received by
radio. There is a minimum of mathematics,
and that of the simplest. The treatment is
confined almost entirely to the vacuum tube
and its use as a generator, detector and am-
plifier of radio waves. The concluding chap-
ter gives practical information for the ex-
perimenter who desires certain results but

who does not know what apparatus is nec-
essary,

The Radio Pathfinder, by Richard H. Ran-
ger, with line drawings by Thomas E. Mon-
roe; 155 pages, 5x7%. Published by Double-
day, Page & Co.,, New York City. Price, $1.50.

The how and why of radio, in the abstract,
is difficult for the layman to understand.
As a crutch to the understanding, the author
of this interesting book employs an animated
clectron to explain what is taking place in
a radio transmitting and receiving set. He
does this in such simple language that any
twelve-year-old should find it easy to under-
stand what is actually going on in the set.
The action of each part is explained. in
detail, the description of vacuum tube de-
tector and amplifier action being especially
clear. This book is highly recommended to
anyone who wishes to gain a qualitative
understanding of radio intricacies.

Is our

534 Folsom St.

ANew
VARIOMETER

8 ‘‘0’’ with hesds made of Bake-
lite forming a skeleton frame oconstruction.

No wood is used.

Gives remarkable selectivity and low
dielectric losses.

8an Prancisco, Calif.
Phone Douglas 145

‘“‘IPRECISION"'

GRID LEAKS AND MOUNTINGS

Frice §5.00 Resistance Ranges from .05 Megohms to 5
Send for sample for examudation. Megohms. Accuracy Guaranteed.

Mado by Grid Leaks ........ccvvcevnuvnssans Zgg
Butte Electric & Mfg. Co. MOUDLINEA . ...vcevsecroonsosscccnss

RADIOPHONE EQUIPMENT CO.
47 New 8t, Newark, N. J.

JOBBERS
and -
DEALERS

our Motto:
“Service and Quality”

25 years in the Electrical field.
We are in full production on 50
Standard Radio parts. Engineered
and designed right, and manufac-
tured under minimum overhead.

Our Prices Will Interest You

Write for Catalog No. 50

Aldine Radio & Mfg.
Company

Aldine Square
Dept. A10 CHICAGO, ILL.

Tell them that you saw it in RADIO
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NOW that the problems of Radio
broadcasting have been solved,
the real pleasure and usefulness of
wireless telephony is dependent on
possessing the only perfected loud
speaker—the Magnavox Radio.

Your receiving set only brings the
message, while Magnavox Radio tells
it clearly and in full volume to all
within reach of its voice.

R-2 Magnavox Radio
with 18-inch horn

This instrument is constructed on the
electro-dynamic principle (‘‘the repro-
ducer with the movable coil**) makin
it a most efficient converter of clcctric:i
energy into sound waves.

Type R-2 has very great amplifying
power, yet requires only .6 of an am-
pere for the field. )

R-2 serves the requirements of pro-
fessional use for large audiences, dance

halls, etc.

R-3 Maénavox Radio
with 14-inch horn

Same in principle and construction
throughout as Type R-2, but possessing
silghtly less ampli};ing’ power. Requires
one ampere field current from your fila-
ment battery, '

. R-3 Magnavox Radio is ideal for use
in homes, offices, amateur stations, etc.

With either type Magnavox Radio
the hookup is simple and no extras or
adjustments are required.

Attached to any commercial receiving set,
the Magnavox Radio makes it possible for
you to hear all that is in the air as if it were
being played by your phonograph.

LE0LD

Whatever your previous experience (if any)
with Radio has been, a2 new world of en-
joyment awaits you in the service of the
Magnavox Radio.

Magnavox Power
Amplifier--Model C

The Magnavox Power Amplifiers
insure getting the largest possible
power input for your Magnavox
Radio. They can be used with any
““B’* battery voltage the power tube
may require for best amplification.

Switching from stage to stage is made easy by master switches,
as illustrated. 2 and 3-stage.

More wonderful day by day grows the
range of entertainment, recreation and in-
formation supplied by central broadcasting
stations in all parts of the country.

It is the development of Magnavox Radio
which has made these wireless programs
fully enjoyable—removing the restrictions
and limitations imposed by the telephone
headset.

. s
Full Information— . .
Send For It Radio. %"

Every radio user (present or pro- b]’in ) 2
spective) will be interested in P i
reading this new folder on the it o
Magnavox Radio. e

It contains full information about GNA.VOX
this wonderful reproducer, with Radio .

illustration, description and list
price of the various instruments.

tells, P
Even if you do not now own a

13
receiving set you should learn how lt
the possibilities of wireless tele-
phony have been revolutionized
by the development of Magnavox
Radio.

L)
% ~y
.
THE MAGNAVOX CO.
Ponn Tovust By
370 Sevanth Ave, Now York

On receipt of request we shall be pleased
to send you free copy by return mail.

THE MAGNAVOX COMPANY

Home Office and Factory: Oakland, California
New York Office: 370 Seventh Avenue

Tell them that you saw it in RADIO
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MUSIC-SPEECHES - SIGNALS

Received from Any Lamp Socket

NO WIRES NECESSARY

The “Super-Antenna” unit elimi-
nates all lightning hazards—does
away with outside antenna. De-

signed by one of the country’s :

foremost radio engineers.

[
SAVES EXPENSE OF '
ANTENNA AND LIGHT-

NING ARRESTERS

Why use outside aerial? Save
expense and trouble. The
“Super-Antenna” unit is shock-
proof — will not blow fuses or
damage a set in any way. Just
insert plug in any light socket
and you get perfect results.

R
1
- T o
name enclosing
1 order.

TESTED & APPROVED

The “Super-Antenna” unit is so
made to conform with the re-
quirements of the Nat’l Board
of Underwriters. Has been test-
ed and approved by leading elec-

trical institutions throughout
the country.
WU iy,
\\\\\\\\\\\\\mmn“'l 2
S e
= - §:__
= WY
T t1110 10001148 001N AN

' This unit is the only safe plug
* to use and get full satisfaction.
¢+ It also eliminates the alternating
current hum. If your dealer
cannot supply you seend his
eck or money

PRICE ..c.ovveenennn.. $2.80

West of Rockies, $3.00
Canada $3.70

F-R-L. Super Receiver—Radio Frequency

This is the most perfect operating Set offered to the Radio Public and six

RADIO DEVELOPMENT

Continued from pags
both in the United States and Great Britain,
indicate that his first triumph of communi-
cating by electromagnetic waves was ac-
complished by an arrangement of two metal
plates, elevated on poles in the picturesque
fashion common to country tavern signs, the
transmitting plate being connected through
a spark gap to earth. This device con-
sisted of insulated balls that were divorced
by small air space which could include a
vacuum compressed " air or gas, or a liquid.
To the terminals of the gap the leads from
the secondary of an induction coil were

Na-ald

Small Space
V. T. Socket
35c. each 3 for $1.00

Moulded geouine condensite. Requires but small spaos
for mcunting. Reedily aocesible binding posts. No exoees
e o sohieiog o ﬁmc’u&n peimi ]
90/ mwon. or
FMWJW. Blash cut siot.  Frios possible

Special proposition for dealers and jobbers.
Alden-Napier Co.

months ahead of any other unit. Made of quality material—tested by skilled

_ engineers, gives perfect modulation of sound
without distortion. Three Stage Radio Fre-
quency and Two Sta?e Audio Frequency,
having several unique features making it the
most sensitive and efficient set on the
market.

Price, including Tubes............ -.$240.00
Dealers, Jobbers—Wire or Write
for Discounts

SUPER-ANTENNA Co.

Dept. 1210 QUINCY, ILL.

Price Reduction of Tube Socket

The ever-increasnig demand for our universal
tube socket has enabled us to reduce the cost of
manufacture and correspondingly the sale price.
The same high quality of material and workman-
ship will be rigidly adhered to.

These sockets are adapted to any of the standard
American four-prong transmitting or receiving
tubes. They are adapted to the Western Elec-
tric VT-2 tubes, as well as to the Radiotron
UV202 tubes. The contact springs are suffici-
ently rugged to carry the filament current of
the five-watt transmitting tubes without arcing.

Positive Contact Springs
Rugged, Attractive, Reliable

PRICE $1.25

Send for Free Radio Bulletin 911C

GENERAL RADIO COMPANY

MASSACHUSETTS AVENUE AND WINDSOE STREBT
CAMBRIDGE 39 MASSACHUSETTS

Do not confuse the products of the GENERAL RADIO 0O. with those
of other concerns using the words ‘‘General Radio.'’ The Genersl
Radio Co. has been manufacturing radio and scientific instruments for
many yesrs. It has no afilistion with any other compsny.

Standardize on General Radio Equipment Throughout

52 Willow St. Springfield, Mass.
Dept. H

-

Our 3 Factories
are dedicated to building only the finest radio
apparatus. Everyoneof our lete outfitsand
separate parts carries ourung guarantes.

i wireloss telephone,
MARVEL 1oz o s

., Wi
:: hons, switch um..ﬁi:;n—l'ﬂ; :o 2600
0

metego. xr,'I“:;thing ad%xﬁonal required

“KELLY-DAYTON”

VARIABLE CONDENSER with VERNIER

Most Scientifically Designed and
Strongest Built

48 Plate $5.50
25 ¢ 4.5

without Vernier, 43 Plate, $4.00
23 Plate, $3.50

Made by
AMERICA’S PIONEER WIRELESS
EXPERT

TYPA 156 SOUKRY

Write for FREE copy of **Dots and Dashes™

DAYTON RADIO MANUFACTURING CO.
1601-7 Chapel St. DAYTON, OHIO

Radio Su%plies
All Standard Goods

Immediate Deliveries

Distributors for
BALDWIN, BRANDES and FROST PHONES.
MONROE RECEIVING SETS. Atwater Kent,
Chilton, Chelsea Thordarson, Burgess, Cunning-
ham, ﬁumvox, and many others.
A OOMPLETE line. Largest stock in the
middle west.
Write for COatalogue

DEBALERS, ATTRACTIVE DISCOUNRTS
American Radio Mfg. Co.
Dept. ¥

107 E. 13th St.

"Kansas City, Mo.

—

——

Tell them thst you saw it in RADIO
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connected, the primary wmdmg having the
common battery, key and mterrupter. con-
nected in its circuit. The interrupter func-
tioned in making and breaking the circuit
one hundred times a second. The receiving
circuit passed from the plate, through the
coherer, to the ground. The terminals of
the coherer were connected to a relay which
controlled the tapper, but in the absence of
a bell, a sounder in parallel to the tapper
coil, was employed. Departing from the ex-
perience of the vanguard of scientists who
supplied - him with his working materials,
Marconi placed the circuits vertically instead
of horizontally, and employed longer waves,
more energy, larger radiating and receiving
Continued on page 88

10% OFF

Besides the articles listed below we
can supply you with any piece of radio -
apparatus including sets at 10%, below
the standard list price. Write for our
prices before buying.

Phones

Baldwins, all types...........
Murdocks No. 55—2000 ohm. .
B No. 553000 ohm . .

“ No. 56—2000 ohm. .

“ No. 56—3000 ohm. .

2

Sa~eens
8888388

Brandes Superior.............
Federal—2000 ohm...........
Tubes
VT-1  Western Elec. Co..... $7.50
VT-2 “ « “« ... 850
U-v-200 * “« “ .. 4.50
U-V-201 “ “« 4 .. 8.7
Transformers
DY Radio Frequency......... 7.76
DY « “ Holder.. .76
Acme Audio. ................ 4.50
Thordason................... 3.85
Variometers
Atwater Kent................ 7.00
“ ¢ Vari-Coupler.... 7T.00
Black Moulded “ “ ... 480
“  Variometer. . 4.60
3 Inch Dials........... 40—.50—~.60

4 Inch Dials... . .. 40— 60—."6—1.00

Every article we sell at these reduced
prices are standard products. Write
us about your needs, you’ll find we are
the lowest in price.

We Prepay Postage

CUT-RATE
RADIO CO.

P. O. Box 472
Dept. R Newark, N. J.

Making the most of Radio
with DUBILIER products

Screw the Dubilier Ducon
into any lamp-socket, and you
hear radio concerts and lectures
perfectly. No antenna or loop
1s required.

The Dubilier Ducon is a perfect
safety device. It prevents the light-
ing current from reaching the set and
No sstemna  permits only the feeble radio oscil-
the Dueon * lations to pass.

Price, at your dealer, $1.50.

Dubilier Micadons Reduce
Tube Noises

Tubes howl partly because condensers
fluctuate in capacity. Dubilier Micadons
are mica condensers which are permanent
in capacity. Hence they reduce tube
noises and greatly improve the reception
of broadcasted concerts and lectures.

Dubilier Micadons are made in several .
types to meet every radio need. The
price varies from 35 cents to $1.00 each,
depending on the type and the capacity.

Micadon type 601,
Made wit eyelet

terminals. Connect BRANCH OFFICES:

Micadons type 601 Micadon type 600.
in series and paral 8San FPrancisco, Cal—700 Mission Street, Molded case. With
lel and build up the Suite 701-704 and without grid-
desired ecapacity, Bt Loni Mo.——S8yndioate Trust Build- leak mounting. Price
Price 85 cents and Bnih 1409 75 cents and $1.00
40 cents each, de- nston. . O.—Munsey Building. each, depending on
pending on capacity. GMca.go, ~~16 B, Monroe 88, capacity.

DUBILIER Sdme.e
48-50 West 4¢St. N.Y.

Canadian Distributors:  Canadian General Electric Co., Toronto, Canada.

JEWEILL
LIGHTNING ARRESTER

Approsed B D derwriters’
Laberatoans, Ietest Cande, Chre
Juem Blhoek s nat vaennn
tvper st breson whiazed per-

eolran s which can b e
stallond espde eor entdoers, Clar-
Loz Biork wrresters fenve oo
standard e Bolwey sicned and
tedoplisas Broto et ap for sver 20
viesste Arhosoaer b cr wrie
us bt siascml enaeal, -

PRICE 3%1.10

JEWELL ELECTRICAL INSTRUMENT (0.
1630 WALNUT ST, CHICAGO

Tell them that you saw it in RADIO
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THANKS FOR YOUR PATIENCE!

The radio public was very patient when we were unable to
supply De Forest Vernier Condensers, because they knew that
all we could make were going into the famous De Forest
MR-6 Receiving Sets.

Now, however, you can have the satisfaction of putting
genuine De Forest Condensers on that special set you are
building. The CV-1003 and CV-1503 Vernier Condensers
are now again available. Production has been increased as
fast as was possible—always remembering the maintenance of
De Forest quality.

It is only necessary to remind you of some of the reasons
why these Condensers have been declared perfection by radio
experts. The movable plates are heavier than those in any
other. The separately controlled Vernier plate gets you “‘in
on the peak™ and gives you 20% louder signals. The se-
curely fastened counterweight acts as a balance and permits
smooth, accurate operation in any position. Each Condenser
is individually tested at 500 volts. The whole construction

Continued from page 87

antennae. ' He also designed an improved co-
herer.

J. A. Fleming discovered that rarified gas
was an effective conductor of electric cur-
rent. The U. S. Patent Office granted him
protectxve right to a device bearing striking
similarity to an incandescent electric lamp.

Continued on page 9o

DEALERS:—

Your success depends
on Good Discounts and
Prompt Deliveries. We
can assure you of both.

WE ARE JOBBERS FOR

Grebe Receiving Sets
Murdock Products
Baldwin Phones
Federsl, Fada, and
Radio Shop Products

Write for Our £yccial Ficyesiticn “A’

THE RADIO SHOP

~OF NEWARK—
41 South Orange Ave.,

. Newark, N. J. )
is a fine example of scientific precision laboratory equipment.
Used with De Forest Honeycomb Duo-Lateral Coils these : !

Cond id ssed for sel -
Condenser pruvice tuaing equipment unswmpased for selectv Leal'nwm[l_[s
DE FOREST RADIO TEL. & TEL. CO.

JERSEY CITY, N. J. At Home by Manl

AYERA
[TERN TR0 -_‘\‘~ Near:
ORI AL TN
i

o M Bl . H SN
nulum.l.u, Vo idired MaaleL i, \I " lbhe Daife
meter,’ I'UR‘\IBHFD EVERY STUDENT,

Bend for FREE BOOK, “"Wireless The Opportes-
1ty of Today.

Nationai RadioInstitute, best. 1208.Waghington.D.C.

—————
i “True-Tone”
SupeRErs e Phones
S ’1: ; erfection in
orms P'rlovmnnco

and Appear-
ance. Em-
~ bodying every

The One Outstanding Detector o

; tific design.
G R E U U 0 L Ww!hMore, Yet Costs Less :3:.‘:3::':

rui—aTon}f Phones—_{lusts .00
. t the e implies.
Permanent Adjustment Clcarw and l.ont::!lx1 v:::;l]? all %?‘2

Glass Enclosure Exeludn Dust and $ Z types of apparatus.

Moisture. Sold Everywhere or Sent
Direct Upon Receipt of Price. Backed By A Real Guarantee

. . If your dealer can't supply you, send us
Dealers Write for Proposition. hlsyname and address wfth price and we
: will ship at once.

RANDEL WIRELESS CO. Jobbers, Dealers: Write or Wire—NOW.

Sole United States Distributors “TRUE-TONE" RAD]O MFG. Co
(Actual Size) 9 CENTRAL AVE. NEWARK, N. J. 190 No. La Salle St., CHICAGO, ILL.

Tell them that you saw it in RADIO
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Means RADIO Satisfaction

Radio equipment—whether you construct your own apparatus or buy the
“custom-made” outfit—must be made right, or you cannot expect lasting

satisfaction.

SIGNAL parts and sets are the product
of a plant and an organization whose ex-
penience in making Radio equipment dates
back to the earliest days of *‘wireless.”

There 1s seasoned knowledge and expen-
enced handicraft built into every item of the

SIGNAL line. Each piece will give you

the service you have a nght to expect.

Ask for SIGNAL when you want Radio
parts or Radio sets, and insure yourself
against that “most embarrassing moment”
when something goes wrong, just as you
expect to entertain your friends.

Combination Detector and
One Stage Amplifier

Made to allow for the greatest
flexibility of operation with the
maximum of efficiency. A genuine
vacuum-tube detector, with great
latitude of adjustment. and an am-
plifier that functions without annoy-
ing discord.

For sale by dealers everywhere. Accept no substitutes.

SIGNAL Electric Mfg. Co.

1913 Broadway

Menominee, Mich.

33 S. Clinton St., Chicago
709 Mission St., San Francisco

(1858}

Tall them that you saw it im RADIO
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Continued from page 88

A metal cylinder surrounded the filament
and the invention was employed in detect-
ing wireless waves. His procedure in adapt-
ing this device to service was to employ the
transformer coupling between the antenna
and local circuit, connecting the metal cyl-
inder to one terminal of the secondary
winding and the filament to the other. Since,
in the use of a device of this sort, the fila-
ment, when heated, gives off negative elec-
trons which pass to the cylinder and out
to render the space between the filament and
the cylinder conductive, current can pass
from the cylinder to the filament. The cur-
rent will not readily pass the other way.
Therefore, the Fleming progeny acts as a
rectifier, and he dubbed it a “valve.”

Lee De Forest, in 1905, made a notable

contribution to the progress of wireless com-
munication by introducing the “audion.” It
is a rectifier and a sensitive detector. It is a
modification of the Fleming “valve.” A metal
plate, placed at one side of the filament, was
substituted for the Fleming cylinder, and a
third electrode of a perforated or grid-like
design placed between the filament and plate.
The universal popularity of this device and
the reams upon reams of- paper already de-
voted to describing and expatiating the vir-
tues of this rectifier and detector render su-
perfluous any attempts of elaboration in this
article. May it be said, however, the modi-
fied audion, sometimes styled the thermionic
amplifier, is the “heart and soul” of the
modern radio outfit.

Edwin H. Armstrong and his regenerative

Continued on page 94

RADIO

................... $13.00

Inductance

255 ATLANTIC AVE. R, MITCHELL &CQ. Bosrton, mass.

PRODUCTS

SE-AR-DE molded bakelite van-
ometers with bank wound induc-
tance attached makes an ideal tun-
ing element for use in single circuit
tuners. Varionfeter stator is nor-
mally wound with No..20 wire,
rotor with No. 20. This, with the
inductance, gives a range of from
250 meters to 3250, range with
stator wound with No. 16 wire is
180 to 3125 meters.

Inductance is a triple bank wind-
ing (Bureau of Standards type)
consisting of 288 turns of No. 24
S. C. C. enamel wire.

Jobbers and Dealers, write for
discounts on this and the follow-

ing: sockets, variocouplers, knob
and dial, switches, ete.

I/

i
] -

| , ‘Price X16 Q_Q

ATrwAaTeEr KENT

4047 STENTON AVENTK

WATER KENT

2-STAGE AMPLIFIER

THE OUTSTANDING :A(fvantgge; OF THIS INSTRUMENT are e

An Excellent Merchandising Proposition

ManvuracTuriNG CoMPANY
Radio Dept.

9§ Excellence of reproduction.

9 Amplification regulation by
small steps.

9 A complete instrument 1n itself.

9 Compactness.

Y Regulation entirely hy dnob, no e
Jacks to equip.

Y Transformers protected by steel I
housing. ;

§ Short aviring comnections elim- l
inate capacity effect.

Y Hermetically sealed, absolutely ‘
no mossture troubles.

)

THE 1OW PRICE IS MADR POSSIRET AN A
RESULT OF 20 VeARS' FXPERIENCE IN

QUANTITY MANUFACTURE OF SCIENTIFI 1
FLECTRIVCAL INSTRUMENITS 11
i

Pigr anrrriaa, Po 20

Tell them that you saw it in RADIO

GOOD REASONS

why you need the new

<" VICTORY SELECTOR JACK

1. Simplifies Operation.

2. Improves Control.

3. Improves Ap-
pearance.

4. Eliminates
Plugs and
Jack.

5. Reduces
Expense.

PRICES
No. 3
Praalie ircuit,
FLl &0
No. Al
Filament

No, 32
Duublie Filaweont
, Control,
$1.75

Victory Selector Jacks simplify op-
eration of receiving sets by climinating
the common radio plug and also the
last jack in amplifier sets.

Two Victory Selector Jacks replace
three common jacks and one plug
ordinarily used in 2 stage amplifier
sets, simplifying operation and im-
proving appearance..

The use of Victory Selector Jacks
does: away with cords and wires in
front of the panel and makes the set
look neater.

Keep pace with Radio progress.
Bring YS_UR set up to date. Write
for Bulletin No. 1, containing diagram
of connections.

We make s complete line of standard
radio jacks and plugs

559-561 111 North
| Howarda 8t., Dearborn 8
San Prancisco Ohicago -

] » » L]

The ‘QSA’ Line of Radio Equipment
Larger business has made necessary largmr
spaos and larger stoek, 8o we have moved
i:l?l‘o new qum: whclu we wm&. botter

than over to su VX WaR Items
listed below are ilnw ztoy& for dmmediste
delivery,
Radiotron UV 202 5§ Watt Pow be. .$8.00
Foderal No. 326-W Anplltyin.: T’Fnu-"

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

FADA Panel Moua! Rbeoatat
Eveready No, 776 Variable **B’* Bat
Oatalog of ‘“QBA'* eoquipment sent for 10
osnts which 1 be rﬁnndod on initial pur
ohmorlkllw!thordorfromthhul’:tb
tisemens. Gat on our mailing Hat. We have
lo:;:ih;iax intsresting to say to you esch
m

INDEPENDENT RADIO
SUPPLY CO.
3239 Ogden Ave., Chicago, Ills.
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Duck’s Radio Catalogue
No. 16—256 Pages

Continuously since 1909 Duek’s Radio Catalogs have
never been equalled for completeness and great wealth
of radio data.

Send 256 in coin, carefully prevent further distribution at
wrapped, for your copy of this a less retainer.

wonderful book, the most un- Over 50 pages of latess hook-
usual and complete catalog ever yups (wiring diagrams) and In-

put between two covers. Not  y.hje and up-to-date data
l.ontc&:llx:;wugh It. “w?):';l:rl;g and information on radio, in-
text book on radio. Enormous ¢luding important jastructions
cost and tremendons demand for building antenna.

Our new moulded variometer speaks for iteclf. TFor a comprehensive de-
scription of the design and radio thought back of our variometers, we invite Assure the clearest
yoout attontion fo car cc-

}n-uu",lv' Ges PP n ) , , tones from your re-

eataing, T prettiness of

ey, - . ceiving set, whether you use a crystal

hihtneas of wopht, we

i e ) set, amplifier or loud speaker.

corapmzes wath curn The

e LERLE G e : — The Automatic Electric HEAD SET
Vaeter i o R - MEEL is the perfected product of tele-

e o’ B r phone experts of over thirty s 00
k-'-". aod ve $T.0% " Y ) & ye 3 e .ence.

Ask any up-to-date radio dealer. wis Plog sttached

Duch Products have stood the test of time.
The largest line in America 62 complete instru-
ments 38 paris

Deulers

We want live, responasible dealers in swewy city and town in the

United States, both for the sale of our extencise line of radio

mnrutlu and all other worth-while lines of radio goods, on

of which we can quote attractive dealere’ discounts. We can
anuf,

offer you facilities and advantcges that no other radio house Engineers, Dasigners and M acturers of the Automatic
can offer. Telephone in Use the World Over

THE WILLIAM B. DUCK CO. HOME OFFICE AND FACTORY: CHICAGO, U. 8. A.
248-250 Superior St.: - Toledo, Ohio

V/ \W BUY your radio instruments in this new
way—this cheaper way. Adopt the pop-

T I S‘ _ l l l l ular STANDARD IDEA and purchase
e diandard ldea high grade instruments, including our De-
tector and Two-stage Amplifier and our
Multiple Wave Tuner, completely assembled
—but not wired. You do the wiring your-
ASS(? mbl e( [——I} it gelf, according to simple directions, and save-

T r7 e l t M .
ZV ol u/ irec 1 at least 209, in cost

The wiring of instruments is the most ex-
pensive operation in our factory, but when
you do the job in your spare time you elimi-
nate this costly hand labor and enable us to
sell you the instrument at a great reduction.
Thousands of fans are now following the
STANDARD IDEA.

Ask us today for literature and prices and
information regarding our offer to send any
instrument for inspection on receipt of one-
third the purchase price.

STANDARD ASSEMBLING CO.

6 Stone St., New York, N. Y.

Tell them that you saw it in RADIO
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RADIO APPARATUS

CROSLEY s

Better—Cost Less

Crasios

SUCess

)

CROSLEY CRYSTAL RECEIVER NO. 1

Beginners in Radio will find this a very eficient unit. With a range of
from 200 to 600 meters, this set will receive broadcasting stations up
to 25 or 80 miles, depending upon oconditions and their power.
Complete with head phones, antenna wire insulators ready to install
without any additional equipment—835.00,

Crosley Crystal Receiver No. 1 is made so that the Crosley Audion
Detector Unit, Crosley Radio Frequency Tuned Amplifier, and Crosley
Two-8tage Audio Frequency Amplifier may be added if desired to in:
crease the range and volume of sound. .

Fouoe-vwhier:

FIFICIENT, sanstactors and economical, Crosley Radio Units have
becanie well and favorably known to the trade.
Several of the Crosles carly units, greatly refined in finish and detail, are
lactrated hero, toretber with veveral new models which have recently been
pecfecteld

wit _emarhabi, low. These prices are made possible- by

ity prodnctea ais! np-to-date methods employed in our factories.
Coewev Uhetter- Cost Less” Radio Units are meeting with

CROSLEY AUDION DETECTOR
UNIT

While this unit may be used with practically
sny type of tuner, we récommend it espscially
in combination with the Crosley Crystal
Receiver No. 1. It is designed to be operated
with almost any kind of hook-up.

Panel finish in Adam brown mahogany cabinet.
Without tubes, batteries or phones—$7.50.

HARKO SENIOR
NO.

CROSLEY RADIO
FREQUENCY TUNED
AMPLIFIER
(BR.P. T. A)

This unit can be used in conmnection
with the Crosley Crystal Receiver No.
1 and Oroslsy Audion Detector Unit,
or with the Crosley Harko Sanior No.
V. It can also be used with practi-
cally any other type of Audion detec-
tor outfit. The tuning feature meana
selectivity, elimination of static, and

This instrument is & combina-
tion tuner and Audion detec-
tor, recommended for receiv-
ing broadcasting stations up
to fifty miles. Under favor-
able conditions ships and sta-
tions on ths Atlantic Coast
are easily copied in Cincinnati,
Minnesota hears Newark, Den-
ver hears Bchenectady and
other distant points are brought
v except under adverse conditions.
l"sviniea panel. Adam brown maho-

Lony hrandued eat oot pooee as Ahown without tubes, batteries or phones great increase in volume of signala.

$20.00 | ERRYIT o witt ol ve mentioned units, the Crosley R. P. T A,
Crwdey Hars seres N v ik peauivalent to Crosley Crystal Receiver e om . ~iv e 14 volume and range. Price, without tube or
N et eeste ailien Deeeesor Uity o 15,00

CROSLEY RECBIVER NO. VI

This Unit has approximately six times the range
and volume of the Harko Senior. With it dis-
tant broadcasting stations are brought in loud
and clear-tuned sharply. It also eliminates
static to a Jarge extent.

The Crosley Receiver No. VI consists of tuner,
one stage tuned radio frequency amplification
and audion detector.

Mounted on formics panel Adam brown maho-
gany finished cabinet, without tubes, batteries
or phones—$30.00.

Crosley Receiver No, VI is equivalent to the
Crosley Crystal Receiver, Crosley Audion De:
tector Unit and Radio Frequency Tuned Amplifier or Crosley Harko
Senior No. V and Crosley Radio Frequeancy Tuned Amplifier.

CROSLEY
TWO-STAGE AUDIO
FREQUENCY AMPLIFIER

With this unit two stages of audio
frequency amplification can be added
to any type of radio apparaius. Can
bhe used in eonjunction with the
Crosley Crystal Receiver No. 1 and
Crosley Audion Detector Unit,
Crosley Harko Senior No. V, Crosley
R. . T. A., or Crosley Recsiver
No. VI

This unit increases the volume about
one hundred times.

Designed to match up uniformly. with
the above mentioned units, without
tubes, batteries or phones—$25.00.

CROSLEY RECEIVER
NO. X

Tn b ke A COYTI
e et owe are
s mang,
L we

et freagpen

Lon doteetar
R TINTI CNR I e
Leochawn worhoe 0
Crosler Rocons Ny
Vealoaner

-+ phaner. golid mahognny eahinet - -8566.00.
to Croslry Receiver Na. VI and Crosley Two -Rtage Audio Frequency

WRITE FOR CATALOGUE
Lealers and JoSters who handle Crosley Apparatus, handle the best.

CROSLEY MANUFACTURING COMPANY

DEPT. R. 2 CINCINNATI, OHIO

Tell them that you saw it in RADIO
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RADIO APPARATUS

CROSLEY R. F. A T.

The Crosley Radio Fre-
quency Amplifying Tuner
is a new unit which takes

the place of the Radio

Frequency Amplifying
)} Transformer andis much
¥ better. It makes possible
sharp and efficient tuning
over a broad band of
wave lengths from 200 to
600 meters. The Crosley R, F. A, T. solves
the radio frequency problem.

With instructions—$4.00.

CROSLEY VARIOMETER PARTS

These Variometer parts are made in our own
large wood working plant on special auto-
matic machinery, which enables us to not
only offer them to you at a price reduction,
but to make each part accurately.

Each Variometer set consists of two stators,
one rotor and the necessary hardware, shown
in the illustration.

Made of poplar wood, well shellacked..$1.50
Made of Mahogany............. veeeee. 175
Winding form extra........... ceenees. 230

CROSLEY VARIO-COUPLER PARTS

The Crosley Vario-Coup-
ler is made with the same
accuracy as the Crosley
Variometer, and is de-
signed to function per-
fectly with it. Each Vario-
Coupler set consists of a
formica tube, rotor, and
the necessary hardware
for complete assembly.
Complete as shown in illustration, ready for
assembly-—$1.50.

Also furnished completely wound and assem-
bled complete with knob and dial “Better—
Cost Less”—$3.00.

CROSLEY BINDING POSTS

These are made in three sizes—
3 in. diameter, 7/16 in. diameter,
and ¥; in. diameter. They are all
of the same design, however, as
shown in the illustration.

No. I........ PN ..5¢c each
No. 2................. . 7%4¢ each
No. 3. viiii i, 10c each

ROSLEY

Better—Cost Less

Unique

to and

service,

CROSLEY SHELTRAN
Incorporated in the design of the
Crosley Sheltran ars sil the char-
acteristics so essentisl and nages.
sary to ubtuin the wasimum win
plitication from the modern vae
wurr tubes used i radio wark
Thew tules, with therr high am
ction ennstanl, operate nst
clectively a8t jurge Batinbons of
the preid potrnti The 1ol
Sheltrat i desiened to accomplicb

that the Jde CoLerreet oo
P AN IEEI PR ey [P
pherely  eleelded 00 i 1 rarin
Betrer 1lpar st $4.00.

CROSLEY RADIO CABINETS

Renlizinf the demand for stock cabinets for those
who build their own sets, we have developed a line
of cabinets that are neat in design, attractive in
appearance and finish, and of the best workmanship.

The Crosley Radio Cabinets are made of hardwood
Adam brown mahogany finish.

Live dealers handle them——prices and sizes in our
catalogue,

CROSLEY KNOB AND DIAL

Attractive and inexpensive.
Crosley knobs and dials are
extremely well made for all
required purposes. The dials
arc made of solid hard rub.
ber 2 18/18 in. in diameter
with the letters and figures
stamped into them and
white enameled. Furnished
Standard for %4 in. shaft
or 3/16 in. shaft, optional
—$0.40.

WRITE FOR CATALOGUE

. .
L —
CKROSLEY VARIABLE CONDENSERS
'V Urastey
instinzabiy o one ot the most radica! improve-
ments o cohio daring the past few yvears, By
asing a4 Urosley Comdenser, louder signals a:o
abtated as 1t not onlv s s
tune, but aiso has less mternad
o by capacite efet,

RADIO APPARATUS

CROSLEY RHEOSTAT
This rheostat permits ex-
ceptionally accurate and
delicate variations of the
filament current. With it
the best possible results
are received from ex-
pensive vacuum tubes.
construction al-
lows the Crosley Rheo-
stat to be mounted on a
panel of any thickness up
including 3§ in.
A special grade of non-
corrosive wire forms the
resistance and

results in highly efficient

Furnished complete with newly designed
tapering knob, pointer,
Less”—$0.60

;..,.'E

etc.—Better—Cost

.
° |
|

Variabie Condensers  are ni-

wphe and vasy 1y
resstiance aed

N  Model A wind Mido (Wood irame).. $1.25
] . Madel B, oas ttiustiated, (0003 Nid . 1.75
o o

E Maoda DO 0 SMhad s Porcelan Plates 2.25

CROSLEY V-T SOCKET

" This socket has been gronounced by
t

many radio engineers the .best socket
on the market. Ever since its an-
nouncement its success has been
ghenomennl. Although the auccess
as been largely due to the price, its
real popularity is based on its iligh
quallty eficiency, service and prac-
tical unbreakability. Patents pend-
ing. Beware of imitators.

Made of porcelain for base, or panel
mounting—$0.50.

Dealers and Jobbers who handle Crosley Apparatus, handle the best.

CROSLEY MANUFACTURING COMPANY

CINCINNATI, OHIO

DEPT. R. 2

Tell them that you saw it in RADIO
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R ADIO DE ALERS SELL feed-back circuit for the audion receiver,
and Edwin H. Colpitts and his audion os-
cillator for generating modulated high-fre-
B R E ‘ 0 quency waves, are inventors of more recent
years than theT l(:nela previ(f)uts;y treatedbin this
manuscript. e luster of their contributions,
It is d dabl d APP?RA'EUSd liveri W, 1 however, is destined to be none the less
t is dependable—and we can make imme 1ate delwveries—VVe can supply brilliant than that of their \predecessors.
you with: Already Armstrong is being heralded as the
Variometers Binding Posts genitlxa whohnt:)ade sroadlcaslt‘ing of mg:ic and
. . s vocal speech by radio-telephony possible over
Variocouplers Sockets—Single, Double and Triple the entire United States ' The invention of
V.anable Condensers Kno.bs Colpitts, for which a patent was granted in
Fixed Condensers Cabinets—Mahogany 1915, is designed to simplify the mechanism.
Dials Bakelite Sheets and Tubing and strengthen the effectiveness of the ap-
Rheostats Tuning Coils paratus required for the production of the
a g o1 ) modulated oscillations. The device consists
Crystal Detect.ors BRECO Two-Step Amplifiers of a repeater which acts as a generator of
Inductance Switches BRECO Detector and two-step amp. high-frequency oscillations, and also modu-
Amplifying Transformers BRECO Tuners | pates hene oucillations in accordance with

Switch Points BRECO Vacuum Control Panels ";mgxmﬁ‘_q"mcy signaling impuiscs

BRONX RADIO EQUIPMENT CO.
687 Courtlandt Avenue Bronx, N. Y. C.

: MAUFAURER OF QUALITY . — | — AM P Ll F l E R S_

DETECTOR AND 2 STEP

s> $23.00
Priced .
Formica Panel, Hardwood Cabinet,
Grid Condenser, Plugs and Jack
2 High Grade Transformers
3 Rheostats, 3 Sockets
Bus-Bar Wire, Binding Posts
Panel Drilled, Ready for Asssmbling
Complete Wiring Plan with sach Outfit
Write for prices on other types and styles
GUARANTEED ON MONEY-BACK BASIS
Sent 0.0.D.in U, 8.

Radio Designing Company
515 4th Ave. San Francisco

Constant, steady voltage.

No noise g your V. T.

Basily home.

}.ﬁ";‘.f‘“""”’ Sars.
sctrolyts, no 0.

Olp on for any required voltage.

—A PEW OF THB RBASONS WHY

SNELL CELLS |
Storage “B”’ Battery |

should be on YOUR set.
At your Badio Dsaler, or

22 v, 11 oells. .. ocvvnncnnnnnnns $ 650
f 44 v, 3T oells. ..c.icviiiianannn 12.00
Chemlcal Rectifier .............. 1.5

F.0.B. San Francisco

Order vours now for immediate shipment.
4733 Geary Street

OCTOBER EMPIRE RADIQ| BULLETIN

NEW
A EMPIRE
EMPIRE
PRODUCT AUDION
DETECTOR
Built
up to a PANEL
standard, PRICE
Not |
down to a i ; $6 00
. ' |
price ] i ] .
HE series of open panel units, which we usually call laboratory ty you
instrumerl;ts, a;e pxiqimarily dés]i)?ed fm;, exp%rime:lntal wor‘lic,ltho maxlx); We offer
operators use them for short wave reception, broadcast, and long wave . .
work. The idezlz ll))lehh}:d thes;a units was t‘i): make’ia thisthortiix;ai’ﬁly expensive Real Radlo Servlce
equipment available at very low prices, yet maintain the highest quality of i 1
workmanship and materials. x;.‘:::;,. "p.',"&“.,:d m,’,‘.g:',::?d'“
We Manufacture We are offering an improved OHI-RAD
A COMPLETE LINE OF SETS IN UNIT FORM variometer and Y?ri.o'eoupler. We have
m g;, and {‘obﬁ;r'{ write for ‘m,dwu" l‘:: p:::s on s dandy storage ‘‘B’'’ battery for $6.00.
S son e for our new and comp. o Cl'li .
cago Radio Apparatus Co.,
EMPIRE RADIO CORPORATION Inc.

Manufacturers and Distributors of Radio Apparatus )
271 West 125th Street New York City 418 Bont amaorm 8t

Tell them that you saw it in RADIO




RaAp1io for OcToBER, 1922

95

“It Pays To Know Who Made

Your Radio Head Set” ‘
MONARCH
“Service”
MONARCH RADIO
HEAD SETS

are built on the
reputation of the
Monarch Telephone
Mfg. Co. and the
experience of its
Engineers who have
spent over 25 years
perfecting high
quality ¢ o mmuni-
cating equipment,
Dependability and
your complete satis-
faction are assured
under these circum-
stances,

List Prices
Code No. 1-A 2000 Ohms—Bakelite. .. .... $8.00
Code No. 1-B 2500 Ohms—Bakelite. . ... .. 10.00
Code No. 1-C 3000 Ohms—Bakelite. ...... 12.00
Code No. 2-A 2000 Ohms—Composition. ... 7.50

Code No. 5-A 1000 Ohms—Single Head Set. 4.50
Code No. 15-A 100 Ohm—-Watch Case Rec'vr  3.00
Jobbers Wanted in All Principal Cities

Monarch Telephone Mfg. Co.

Fort Dodge, lIowa

Dependable Equipment

Must Answer Fall
DEMAND

We distribute for
Radio Corporation of America
Murdock
Fada
Brandes
De Forest
Signal
Rhamstine
Clapp-Eastham

Cutler-Hammer
and others

The Radio Electric Co.

1427-29 LIBERTY AVE,

PITTSBURGH - - - PENNA.
|

RHAMSTINE

Radio Frequency
Transformer

$4.50

Postage  10c¢

Pat. Apd. For

The Rhamstine¥ Radio Frequency Transformer
brings to the radio enthusiast a highly efficient
unit, handsome in appearance, convenient in
mounting and wiring, and surprisingly modestly
priced.

The Type IRF Transformer has a range of
200 to 500 meters—giving best results at the
present broadcasting wave lengths. The trans-
former 1s fixed in the base with bayonet mount-
ing, so instant changes of transformers for other
wave lengths can be made.

In quality and performance, it leaves nothing to

be desired; and its price makes it first choice in
the field.

Carbon Element
POTENTIOMETER

A Potentiometer in the

circuit of a radio fre-

$ .75 quency set is necessary
if full results are to be

attained; and the

Postage 6 Rhamstine* Carbon
Element Potentiometer
gives, we believe, a more
uniform variation of po-
tential than any other.
It has all the advantages
of the usual carbon ele-
ment, yet it is unbreak-
— able. Made for panel
Pat. Apd. For mounting.

L LT

Send Today for Descriptive Folder

J. THOS. RHAMSTINE

2152 East Larned St.
*Maker of Radio Products

Detroit, Mich.

Tell them that you saw it in RADIO
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A New Member
in the Pacent Plug and Jack Pamzly

The Pacent Duo Jac[:

This new Pacent Radio Essential
like all previous members of the
Pacent Plug and Jack Combination,
fills a definite existing Radio need.
The Duo Jack enables you to in-
) stantly convert an ordinary set
equipped only with binding posts
to a plug and jack set. It also
facilitates connecting two pairs of
ghoncs or a loud speaker and a
eadset to your receiver.
The illustrations suggest many ap-
plications for this very ingenious
device.

LIST PRICE

$1.50

The Pacent Duo Jack will be in production by October 1.
but ‘dealers and jobbers are advised to place advance
orders at the earliest possible date.

Outline of the Pacent Sales Plan upon request.

CAT. NO.
53

Pacent Radio Essentials Increase the Pleasure of
Operating Your Equipment

Pacent Universal Plug Pacent Radio Jack

Pacent Twin Adapter Pacent Multi- Jack

Paeent Audioformer Pacent Duo-Lateral Coils
Pacent Universal Detector Stand

Shewing Pacnt D o Jack
with Twe Plugs Ins.rted,

Look for the

DON’T IMPROVISE —PACENTIZE {]

Send for descriptive bulletins i\
Trademark

PACENT ELECTRIC COMPANY

‘ INCORPORATED
Manufacturers and Distributors of Radio and Electrical Essentials -
Executive Offices: 22 Park Place, NEW YORK, N. Y.

Branch Officss:
CHICAGO, ILL. WASHINGTON D.C.
33 So. Clinton St. Munsey mdg

Member Radio Seciion, Associated Mfrs. of Electrical Supplies

PHILADELPHIA, PA.
Bourse Bldg.

“BUILD YOUR OWN"”

PHANTOM

CIRCUIT RECEIVER

This Marvel of Mystery, without serial ground or loop,
brings in Music instead of Biatic Showers.. We oonsistently
bear concerts oo Magnavox from stations 100 miles distant,
Joud enough to be beard 150 fest from horn. The simplicity
of this eircuit will surprise you. Complete instructions,
inoluding prios list of parts constants and photo of clrenit
sent prepaid for 60c. Stamps soospted.

VESCO RADIO SHOP

BOX 704 VACAVILLE, CALIF.

FORMICA PANELS

CUT TO ORDER WITH SQUARE AND SMOOTH EDGES
FROM HANDSOME, BLACK, POLISHED SHEETS 3/16' THICK

PRICE 0212 PER SQUARE INCH

IMMEDIATE SHIPMENT—POSTAGE PREPAID

DAVID RADIO SUPPLY CO.

REEDLEY, CALIF.

P. O. Box 596

Tell them that you saw it in RADIO

DUPLEX Victrola
Attachment $5.00

An attashment of highest quality. Made for
Vietor, Sonors, Bilvertone, Kdison, Bruns-
wick, 'Columbis and other machines having
tone arms like the :bon Holds sny make
of head phones firmiy. ¢ DUPLEX makes
s fine loud speaker of our talk machine.
Finished in highly polished aluminum and
nickel. At your dealer or postpaild on re-
ceipt of price. W, B. McMAS'

WHEELING, W. VA,

“SHAMCO
PRODUCTS”

Amateurs: Send 5cin
stamps today for our
new Catalog L show-
ing complete line of
parts, raw materials

and high grade
apparatus.

Dealers: Write for our
aliractive proposition.

THE SHOTTON RADIO
MFG. COMPANY, INC.
8 Market St. Albany, N. Y.
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Order Your Radio Apparatus
By Radio Mail Service

Keep this issue of Radio—Order direct from this page as you need new apparatus.
Write your name and address plainly, give description of article, and enclose money
order or bank draft. Send currency by registered letter only, Postage is covered in
prices listed. Send your order direct to our San Francisco office. We guarantee safe
delivery. Fastest Radio Mail Service in the World.

Contacts Head Sets
% x 3 Nickel.................... $0.02 Frost 2000 ohm .......
% x 3 Nickel.................... .02 Frost 8000 ohm ..
gnngnt::n gOOO o:m .. 7. o
. anhattan 8000 obhm ............ S
Variable Condensers Western Electric 3300 ohm 1003Q.. 15.00
Ace Variable .001, without dial

.$4.80 Western Eleotric 2300 ohm 10040 12.00

ifvi Acs Variable 0005 without dial 8.95
281A (}Ag:!:glllfg:;?o Transformers $5.00 §°’ ‘ﬁ ;“ﬂ;“ W{’erniier .000S5. . . 8.00
""""""""""" . [ earlan Vernier .001. .10.00 2
333.5::’"' ---------------------- Zgg go. 8 Chelsea Unmonnted. .. . 4.50 Receiving Outfits
Rlootrioal Broducts . ... . 1 .. 110 450  Boiemel‘poites Unmounted.. e 390 DeForest Everyman Crystal Receiver.$ 25.00
Bryant ... 500  Vivo 43 Plate .................... 500  periota Bre. .
. . Aeriola Jr.
Radio Frequency Transformers Crystals RC Westinghouse Shortwave .
ATPBOVOX ... . cvivniitnunraenonaars $4.50 .Weatern Minersl Galens Tested, per
Batteries CBD  ttitiiiunr it $0.25 Sockets
No. 774, 48 volt Variable............ ¢ 5.00 . Kellog ------------------- reeves $0.75
No. 766, 231 volt Variable, large.... 8.00 Coil Mounts & .85
No. 785, 3214 volt Variable, small.... 2.00 Sterling 3 Coil Mounts.............. $4.00 g "EasthAm ... ..iiiiieiaeeennn 1.go
No. 746, 108 volt Amplifier.......... 15,00 DeForest 8 Coil Mounts for Panels.... 6.85 et e et e e 1.50
No. 782, 86 volt Variable........... 000 7 Remler ..........c0.00i00i0iiiie 1.50
1 Crystal Detectors :
Battery Chargers Porfootlite .......coocvuvecvennenn.. $0.75 Variometers
Tungar, 2 BIMP. oitvniin i $18.75 MBEOUS <o onveenessaae 1.50
Tungar, 5 aWp. .......ooviiiia 29.50 T Remler, with Dial ...........c..00. $7.35
Rectigon, 2% BHIP. coveriinrnanaann 18.75 R Oymo  ...iivrevmenienaerianocaenas 5.00
lp!ectxgonﬁ t.mp.B .................. 29.50 Dials
ranco Battery Boosters ........... 15.00 Reml 8 $0.75
Franco Battery Boosters for A and B mler B-ln. ... . .
Batteries .......o...... e .. 20.00 f‘:‘a‘;:: Him Rubber s Variocouplers
Radion Hard Rubber 4-i . 1.00 Remler, with Dial .................. $5.40

Binding Posts
Small Hole Type
Large Hole T
Small Composition
Large Composition

Insulators

Ball Type ............
4-in. Strain
10-in. Strain

Vacuum Tubes

C800 Detectors
C301 Ampliflers ..

Buzzers Medium Sizxe Lead-in ............. . 85 %302 5 vl;nttt power 500
Clapp-Eastham Hytone .............. $1.75 U¥§82 A,,';,,’.?;‘;{. 6.50
General Rario Panel Type........... 2.00 Jacks UV202 Power Tube 8.00
Century ......... e ere e e 2.50 mg Chicago. Double Circuit
te 0 Dingr il inE ot Bl
i 134 CARO 08 reuit. P §
Practical 3:::1“. Tale‘?:phy ms $2.25 135F Chicago Filament Control....... 1.00 Wire
Vacanm T]‘;ubel i‘ ..... e T 2:25 136F° Chicago Pihmant Control....... 1.25 No. 14 Hard Drawn Aerial, per Ib...$0.50
Wirelesa Experimenter Manual....... 2.25
gow“zolf;nvu lnx'".‘«m“tm' ......... .75 " Loud Speakers Ind Coils
ractica ireless Amateur ......... 15 tance
How to Conduct a Radio Club....... 15 %‘eﬁ‘:"?' gloct.r o Co st ;l'tfx' 45.00 nauc O
gﬁ'{’ Dll)nmml. 202 Hool]{"mk" ..... Gon .50 . mp 161.00 gg 20 g;gﬁn %::}er go;t gonn::al.. 'i 58
° iagrams, 20 ook-ups  Con- 5 TBbEB L...o...oiliell 1 25 n er Co oun :
solidated " v .50 K““ Rmpiitsns R R R R 12.00 RG 35 Giblin Remler Coll, Mounted... 1.80
ist Books ...............co0uiunn 1.00 ) 50 Giblin mier il, Moun [ ¥
g:dio Enginoering Principles, Lauer & s o Meters gG 75 Git;lgln Rl:elr Cgo L)ll:untot(:d . igg
Rand MeNaily Brosdasiing ')'('-'i"": 30 We are prepared to furnish Jewell Meters  RG 130 Giblin Remlor Coil, Mounted. . 1.75
Consolidated Pattern No. 1. . .50 of all types. RG 200 Giblin Remler Coil, Mounted.. 1.80
Consolidated Pattern No. 3........... .50 RG 250 Giblin Remler Coil, Mounted.. 1.90
Plugs g son SR Rinwr Gok Mo %0
Fixed Condensers : 400 n or O e o
Pacent Universal ...... ........... . . RG 500 Giblin Remler Coil, l(ountod.. 2.80
Mierosky Grid Condensers ........... $0.80 No. 15 Federal ............. RS B RG 600 Giblin RG:lo: le: Mounted.. 3.40
Bakelite Grid Condensers ............ .85 182F Chieago .............. K R@G 750 Giblin Remler Coil, Mounted.. 2.85
Magnus Phons Condenser ........... .80 Pacent Twin Adaptors . RG 1000 Giblin Bemlar Coil, Mounud. 8.40
Parkin Phone Condensers ........... .70 Pacent Multi-Jacks ................ . RG 1360 Giblin Remler Coil, Mounted. 3.80
Phone Condensers ................. .40 Bhur Grip ...... et . RG 1500 Giblin Remler Coil, Mounted. 4.40

RadioMail (&

Fastest Radio Mail Service in the World
681 MARKET STREET SAN FRANCISCO, CALIF.
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Lamb Quality Apparatus

Price $60.00

Our improved

Detector——z Stage Amplifier Unit

Maximum amplification with minimum distortion. The result
of concentrated research work in our laboratory. Really a
beautiful piece of apparatus. Interesting literature on request.

LIBERAL DISCOUNTS TO DEALERS

F. JOS. LAMB COMPANY
1940 Franklin St., Detroit, Mich.

SUPERIOR
Receiving Sets

The SBuperior Portable Vacuum Tube Receiver is
the smallest, most compac¢t, highly efficient set
made. It is mounted in a convenient and hand-
some quarter-sawed oak carrying case. The
ideal receiver for automobile and home use.
Wave length from 150 to 800 meters. We also
manufacture various types of receiving sets.
Write us today for prices and J)artlculars Cor-
respondence promptly answered.

Attractive discounts to Dealers and Jebbers

Superior Radio Company

120-122 West Ann St. Los Angeles

Portable Set $35.00

LEICH

Rafe—Relinble—Fflicient

The Battery Circuit is sutomatieslly opened if the power

current fails.

The vibrator of the “Non-Tune’ Rectifier is shaft mounted
and will operate over a considerable range in frequency.

The charging rate is two amperes. This does not over-
rate the rectifier and is of a sufficient charging rate for the

battceries.

This reetifier 13 equipped with ammeter showing rute of
charge and may be ured to charge any G-volt battery
Used by the largest railroad system for charging signal

batteries.

“NON-TUNE?”
RADIO RECTIFIER

A Rectifier for Charging “A” Batteries in the Home

LEICH HEAD PHONES

The result of 25 ycars’ experience in building phones. Light,

adjustable head band.

No. 1-D—1500 chmsa. ..
No. 1-B—2000 ohms . . .
No. 1-C —3000 ohms. . .

Equipped complete with head band and 6-ft. cord,

Asgk your dealer—-if he cunnot supply, wnite us.

LEICH ELECTRIC COMPANY

GENOA, ILLINOIS

Tell them that you saw it ip RADIO

NEWS OF THE RADIO CLUBS

The Modesto Radio Club has published
a new paper called “The Oscillator,” which
contains interesting topics on radio. Laurance
Babize (6APO) is in charge of a new phone
set. The set is owned by Mr. R. G. Adams,
dealer in Hudson and Essex automobiles,
Fullerton, California. Three tubes (5 watt-
ers) are being used. The present radia-
tion is 1.2 amperes on 200 meters. Any-
one over 100 miles from Fullerton hearing
6APO on buzzer, voice or C. W., please
QSL by radio or mail. All letters answered.
The Club will not hold its regular semi-
monthly meetings until late in the fall.

RADIO LIGHTN ARRESTER
Short-gap sroved by underwrliers.
Slfe _— dopon able — w.“fpmt‘o_ ab~

No sam lol Gnanntood. At your dul
ers or by mail, postpaid,

$1.50 ™=marakmee

Our Radio Department
is conducted by eleo- - -
trical engineers, which o .
sssures you dependabls "Gl 2 KLt o “"‘”'.
and hinshly efficient Ra. N,
dio equipment, either in
complete sets or se nr
ate units, such as
Receivers, Variocou lou.
g.ﬁom“‘rx 11 ot n.Ro K] k G §lid ra,
etectors, Antenna tary Spar aps, e
Panels, Dials, Knobs, Oondenlou. Grid Leaks,
Contacts, Galena Crystals, e
We o- ecially recommend our popular Receiving
Set, RESODON, which is one of the most desir-
able outfits for the home, cludb, e This set
comes in a beautiful mahogany anhhed c-bin.t.
Write for literature.

PAUL G. NIEHOFF & CO,, Inc.

Electrical Laboratovies and Manufacturers
£38 E. Ohio Street, Chicago, 1llinois

RADIO TOOL KIT

$8.65 IMMEDIATE DELIVERIES §8.68

Just the thing you
have been looking
for—containing the
proper tools for con-
structing and repair-
ing That Radlo
Set. Don‘tbe with-
out one at home, on
your camping,
sutomobile or
yachting trip.

i roo{
All tk- : , }

higheet grade stei
and will lsst a life- /
time. Oﬂhryoun
nowl
g‘hipp‘d nn"

y your »
rder is

Denlers  w.ite  for

proposition.
CENTURY SPECIALTY COMPANY
‘1 1221 Pennsylvania Ave. Washington, D. C.
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At Last! MePexfect

Radio Loud Speaker
Jor the Home

HERE is no other Loud Spesker like the DICTOGRAPH—made ox-

pressly for home use bg the makers of world-famous Dictograph prod-

uets—standard eve ere for the finest, most accurate and most
sensitive sound-transmission and loud-speaking devices. No other organi-
sation in existence has the facilities, the akill, the experience of the Dicto-
graph Products Corporation for producing a perfect Loud Speaker.

DICTOCRAPH RadioLOUD SPEAKER

Years of experience in producing the marvelously sensitive *'‘Acousticon’’
for the Deatf, the Detective Dictograph and the Dictograph System of Loud-
Speaking Telephones have mads possible this wonderful jo Loud Spesker
that reproduces every sound—singing, speaking, instrumental music~—in
crystal-clear, natural tones, full volume. and FR FROM DISTORTION
AND NOISE.

The Dictograph Radio -Loud Speaker gives perfect results with any vac-
num tube recelving set. No alterstions; no extrs batteries—you simply

lug in and listen. The handsome appearance of this quality instrument
srmonizes with any home.

Ask for FREE DEMONSTRATION of the Dictograph Radio Loud Speaker
at any reliable radio shop. Get DICTOGRAPH ¢quality and still save money.

DICTOGRAPH Radio HEAD SET

The Dictograph Radio Head Set has established a stand-
ard of quality impossible to secure in any other head set.
Its use on any receiving set, crysta]l detector or vacuum
tube improves reception immeasurably. 8000 ohms re-
sistance. Price, $13—the best Head Set in the world.
Regularly furnished as Standard Equipment with the Lead-
ing Receiving sets made.

Dealers—Order through your johber or write for names
of authorized distributors.

A besutiful instrument! Finel tructed, richly finished

Highly burnished, French lacquered, eleven inch spun copper bell
horn attached to die cast black enamel tone arm, finished with
nickel trimmings. Cabinet 6 x5 inches base, &4 inches hlghh‘of
solid sbony-finished hardwood, mounted upon rubber knobs. r-
nished complete with 5-ft. flexible cord. No extra batteries re-

quired.

THE DICTOGRAPH PRODUCTS CORPORATION

220 WEST 42d STREET

(Branches in All Principal Cities)

NEW YORK CITY

= PUT MICA
. DIAPHRAGMS

Ask your dealer ON
froeusttes YOUR
circular No. 22 PHONES

LIBERAL DISCOUNTS Eliminate
to DEALERS and JOBBERS noises

CLEARER-BETTER-PURE TONE
Immaediate Delivery

RADIO MICA PRODUCTS CO.
156 East 43rd St., New York City

SOME
TERMINAL ole ohid preceves e st

SOMERVILLE DIAL INDICATORS

For 3/16, % in. shafts
4 in. diameter........... $1.75
314 in. diameter.......... 1.00
Knob only .............. .60

Postpaid from us by retu
mail, or from your local dealer.

This is the first metal dial
with flanged knob and has the
follawing exclusive adwantages

$’ y over imstations:
The knob is of real bakelite
and will retain shape and finish.

-t
VII I E The dial is of brass, heavily
plated with real silver and coat-

-

‘o

VARIABLE CONDENSERS

PLATEBS 1/32"” thick ALUMINUM
If in your oginlon this condenser is not
equal to the best on the market in work-
manship, appearsncs and efficiency we
refund your money. Strongly built—Beau-
tifal design—High efficiency.
Type ss illustrated
43 plate .001, $8.50
28 plate .0005, $2.75
11 plate .00025, $8
8 plate Veruier,

$1.25

MONTROSE
= Mfg. Co.

1200 Bedford Ave. Dept. P, Brooklyn N.Y.

INDICATORS  i"Germa® siver. dials e

4 FOR 25c¢

“Slip under the binding
post like a washer”
Do away with engrav-

ing and prevent mistakes

in hooking up your panel,
Stock readings are:
Antenna Lo-Voltage—
Ground
Hi-Voltage+  Output
Hi-Voltage— Tickler
Lo-Voltage+  Modulation

Also Telephone Jack Indicators—

Detector, 3rd Stage—1st_Stage—

C. W. Koy—and Stage—Voice.

SEND FOR CATALOG
WESTERN JOBBERS WRITE

ing,
SOMERVILLE RADIO LABORATORY
NEW ADDRESS 43 CORNHILL, BOSTON, MASS. !

mottled and tarnished.

The heavy brass bushings and
special method of assembly as-
sures & dial which runs true on
the shaft,

The surface finish permits
writing call letters on the lower
calibration space.

The dial is insulated from
shaft bushing, and when ground-
ed acts as a shield from ca-
pacity effect from body.

Insist om the Original and Best

Somerville Dial
4(‘ Pointer—10c

¢ Transparent cellu-
loid plate with black
hair bLne allows &
very accurate read-

Tell them that you saw it in RADIO
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AnIdeal Home Entertainer

The Fada receiver, a result of the same perfection in design
and construction that distinguishes all Fada products, is gain-
ing popularity as an ideal home entertainer.

When it’s radio time in your home, you can sit back in your
favorite chair, among the family circle and command at your
fingers’ touch, the talent of such noted artists as May Peter-
son, Percy Grainger, Mme. Margaret Namara, or Lydia

Lipkowska.

You marvel that their voices can come into your home with Interior view of Fada Receiver, Detector and
such depth of emotion and true personality, Music is an in- Two Stage Amplifier

spiration to everyone, it goes to the very soul of things and

brings joy and happiness to all.

With a Fada radio receiver music can be made part of your
daily recreation. And after the musical program there is

“ .
broadcasted a digest of important world events. You can, Lef me n "
with a Fada receiver, literally keep a jump ahead of the head- : Se d You {h S

lines in tomorrow’s newspapers. Rd& Hﬁndboak .“

The new Fada handbook will be sent to
you upon receipt of 5c. Lo cover postage.
It's a How-To-Do-It book und you should
have it.

b Reverssr Tienna e
N ST I T | St

[ NP kST <

[T

Lot oy o sl P et . I8 T e e

F ré.nk A. D. Andrea

1581-F JEROME AVE. NEW YORK CITY

Tell them that you saw it in RADIO



Remler ﬁo. 2 Bakelite
Panel Plug
Price 60c

Coupling Plug
Price 90c

Remler No. 46 Bakelite
Coupling Plug
Price $1.00

Remler No. 44 Extension Handle

This handle is used on the No. 400 Coil Mounting and tits No. 43 and 46
coupling plugs. The brass rod is nickel plated and titted with moulded in-
§ul§nng handle. Two hexagon nuts provided for locking on plug. Length

911.

REM L s

Remler No. 400 3 Coil Mounting
The Remler No. 400 3 Coil Mounting is
specially designed for the Giblin-Remler
Inductance Coils, but is equipped with
standard coil plugs and permits the use of
any standard inductance coil Jakelite
Pancl and Base. Price $7.50.

Price 30¢

Specify Remler—
It Radiates Quality

The Remler All BAKELITE 3 coil
mounting is undoubtedly the most efficient
coil mounting on the market. The special
shape of the Plugs allows a coupling range
from zero to 90 degrees. The use of the
long, insulated handles for adjusting coup-
ling keeps the operator’s hands away from
the coils and minimizes body capacity ef-
fects.

For those who desire to build their own
sets Remler high quality BAKELITE panel
and coupling plugs and Extension Handles
are sold unmounted as listed above.

Send 10c for new 40-page Remler Catalogue just off press, containing circuit diagrams for
Remler Apparatus and other useful information. including a table of inductance, capacity and

wave length.

REMLER RADIO MFG. COMPANY

248 First Street, San Francisco, Cal. 154 W. Lake Street, Chicago, Ill.




A-P Audio Frequency
Amplifying Transformer

Type AR-2 Detector Receiver
and 2-stage Amplifier—$135

Vo a e b Catn teos et e coos e dither
[FEREIAE S S K e “Your tnal choice

why not vour frst?” 818 o boos S R U
Wt Gha .~1|.]-!\ e cear et Jeadey”

TYJ'E DR .

APBOTT-BRADY PRINTING CONPORATION. 8. F.




