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Radio Talking Moving Pictures
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Opera by Radio, in Synchronism With the Movies, r :
The Ogers by of the Opera Singers Broadcasted by Radio While Moving Pictures

We received a short time ago an inter-
esting manuscript from the Rothacker Film
Company whereby mention was made that
Harry J. Powers, Jr., was the inventor of
a certain radio talking wmoving picture.
That is wvery tnteresting to us for the mo'n
reason that the idea is an invention of Mr,
H. Gernsback and was described in Rapio
News in September, 1910. :

Inasmuch as there is so much interest in
these matters, we are reproducing My,
Gernsback’'s article at the end of this story
for the benefit of all concerned.

—Editor.
HE “movies” and the “speakies”
have at last been wedded, The rad-

iophone was the minister,
Through experiments conducted in
Chicago it has been proven that
talking motion pictures are a practical pos-
sibility—not the “canned” talking pictures
on the phonograph principle that have been
tried, but talking pictures by means of the
human voice transmitted by radiophone
from a broadcasting station to as many
theatres as are on the movie-speakie circuit.

A device has been perfected whereby any
number of motion picture theatre projec-
tion machines can be operated in perfect
synchronization with a master projection
machine at the radiophone broadcasting sta-
tion. This master machine itself projects a
picture which furnishes cues to the actors
who supply the sounds heard by the theatre
audiences.

This is the principle of the radio talking
movie; A motion picture is produced in the
studio as usual, the scenario writer having
supplied speaking lines and sound effects as
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though the production were to be given be-
hind the footlights. A number of theatres
are equipped with radiophone receiving in-
struments and projection machine synch-
ronizing apparatus, The movie company,
possibly composed of the same persons who
made the original film in the studio, is as-
sembled at the radiophone broadcasting
station,

Out at the theatres the overture has
overtured and the audiences settle back
for the evening’s feature movie-speakie.
Buz-z-z goes the signal at the broadcasting
station and in all the theatre projection
booths. The master projection machine be-
gins throwing the photoplay upon the
screen at the broadcasting station and sim-
ultaneously, to a fraction of a second, the
silversheets at the various theatres are il-
luminated with the shadow-drama.

At the broadcasting station the movie
actors re-enacting the drama, speaking out
their lines, word for word, just as though
the many different audiences were seated
in front of them instead of in many differ-
ent theatres many miles apart. The actors
watch the film being screened by the master
projector very closely lest they supply the
speakies too swiftly or too slowly for the
movies.

Thus when the heroine screams for help
the audience will hear her cries. They will
hear the hero’s shut of encouragement as
he speeds to the rescue, and when he fires
the shot that puts an end to the villian's
villiany, the movie-speakie fans will hear
the deafening roar,

The radio talking picture is the invention
of Harry J. Powers, Jr., connected with the
Erlanger theatrical interests ith head-
quarters at the Colonial Theatre, Chicago.

In San Francisco and All Over the United States Audiences Are Listening to the Voices
Show the Movements of the Players.

The wedding of the movies and the speak-
ies took place at the Chicago practical pic-
ture studio of the Rothacker Film Co.:
Frank Bacon, famous as the star of
“Lightnin’,” was the best man. Bacon is
a radiophone enthusiast #nd he found time
between matinee and evening performance
to enact the first scene of the historical
experiment that proved the radio talking
picture possible.

The Rothacker studio lights flashed on.
Bacon took his position behind a table set
in front of a black velvet curtain, Wat-
terson R. Rothacker, president of the film
company, shouted “Camera!” the camera-
man began to crank and the world‘s first
radio talking picture was in the making,

“Ladies and gentlemen,” began Bacon,
accompanying his words with those inimi-
table gestures of his, “it gives me great
pleasure to be the first to try to demon-
strate something which will prove the most
wonderful, the greatest amusement the
world has ever known—the human voice
synchronized with motion pictures through
the radio telephone. We are living in a
very rapid age in which nothing secems im-
possible.”

To one side of the studio set a stenog-
rapher was taking down Bacon’s words in
shorthand so that he could later give a pre-
cise repetition of them over the radiophone
broadcasting apparatus.

“Suppose that in a motion picture,” con-
tinued Bacon, “the heroine is in great tem-
per; she sees a water glass and, seizing it,
she smashes it down upon the table thusly.”
Bacon smashed the glass.

And on through 200 feet of film Bacon
proceeded, ringing a-dinner bell, blowing a
whistle and finally firing a revolver at an
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imaginary abductor of the banker's daugh-
ter.

“And this,” he concluded, lifting a radio
receiver to the table, “is the receiving end
of the wonderful radiophone which makes
it possible for you to hear my voice—or
any actor’s voice. Upon this occasion I
predict that the time is at hand when the
radiophone will supply natural sounds in
connection with motion pictures in theatres
all over the world.”

Scene I1 of the experiment followed next
day after the negative had been developed
and two prints made. One print was placed
in a projection machine at the Rothacker
laboratory and the other in a projector at
the broadcasting station. The signal to
start was received from the broadcasting
station by the receiving instrument beside
the projector at the Rothacker plant. Both
projectors started simultaneously.

For a number of feet of film the two
screens remained blank save for numbers
flashing up, which were to enable the two
projector operators to get their widely
separated machines into synchronization.
How this was possible is perhaps the cruix
of the radio talking picture invention.

The two projectors were running “neck
and neck” when upon the two screens
Bacon, the photographic image, made his
bow. At the broadcasting station Bacon,
the actor, stood ready to repeat his words
of the day before to fit the position of
Bacon, the image, on the screen before
him. At the receiving end the lips of
Bacon, the image, began moving and, right
upon the dot, through the receiving instru-
ment came the words of Bacon, the actor.
When the water glass was broken in the
picture the sound of breaking glass was
heard, and when the screen dinner bell rang
the real bell rang.

By the time the experiment progressed
to the revolver shot one machine had
gained in speed. This was because the hu-
man element entered into it; one operator
ran his machine too fast.

Harry J. Powers, Jr., the inventor of the
synchronizing device which the speedy op-
erator failed to follow, saw that if the
radio talking pictures were to be a suc-
cess the human element would have to be
absolutely eliminated—save for the movie
actors re-enacting the drama at the broad-
casting station. These, by rehearsals and
careful observance of the cues screened by
the master projector, can do their part, he
feels sure,

find the article, “Who Can Use This

Man,” by “The Wanderer.!” Did you
read it with perhaps a thought that some-
thing must be radically wrong with the
author, if he couldn't secure a satisfactory
position with the ability and experience he
claimed for himself? As the author, it had
not occurred to me in that way, until when
talking with a brother operator on a recent
West Indies cruise, he told me what im-
pression the article had made on him, at
the time of reading. It was just this: that
a man of the experience and ability claimed,
must be lacking in some respect; person-
ality perhaps, not to be able to find 2
niche for himself. Had you thought of it
in that way? Whether you had or not
vou'll doubtless be interested in the results
ohtained, and then may judge for yourself
where the original trouble iay.

Before the January issue had reached the
writer, replics began to reach him from
various parts of the country. After a rea-
sonable length of time, in which all inter-
ested parties had communicated with the

TURN back to your January issue, and

Trank
Mr.

The problem of eliminating the human
element at the theatre projection machines
was mechanical. The Rothacker technical
staff and engineers cmployed by Powers
have solved it. However, the projection
machine operator in the theatre booth will
never be eliminated except with respect to
the regulation of the projection machine’s
speed : it will always be necessary to have a
skilled projectionist beside every machine.

Harry J. Powers, Jr., has kept the radio
talking picture experiments rather a secret
pending patent matters. However, he is
now ready to give a public demonstration
in Chicago. He plans to equip a number
of Chicago theatres with radiophone re-
ceiving instruments and Frank Bacon will
broadcast the speakies from a broadcasting
station being installed in the Wrigley
building.

Powers does not claim that all problems

Advertising Pays
By “THE WANDERER™”

writer, it was found to be a singular fact
that every reply but one, came from cast
of the Mississippi. As there were 21 an-
swers, this is indicative of one very large
factor, which explained to me why radio
opportunities did not come to hand as read-
ily as T had been led to believe by various
propaganda. Tt is distinctly apparent that
the present day radio opportunity is in the
cast.  As the writer was on the west coast,
naturally opportunities were few. This is
readily explained after a little logical think-
ing. The greatest field for radio sales lies
in t!l(‘ circles surrounding the large hroad-
casting stations. The most prominent
breadeasting  stations are those of the
Westinghouse company, hut of which the
west coast has none, True, there are nu-
merous hroadceasting stations on the west
coast, but for the majority they are of low
power and short schedules, none of them
having the facilities for entertainment that
the Westinghouse stations have. Therefore,
they do not command nearly the interest
of _ﬂlt" public that the eastern stations with
their evcellent proprams can claim.  So
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Bacon in the Studic Where Experiments Were Conducted on the Radio Speaking Movie.
Bacon's Words From the Radiophone and His Actions on the Screen Synchronized.

have been solved—merely that the practi-
cability of the radio talking movie has
been demonstrated. For example, there is
the problem of applause. With the voice
of the actors coming through the radio
receiver the audience will be more liberal
with applause. During the applause will
the movie-speakie be temporarily shut off,
or what? And different audiences will not
applaud the same periods of time.

The possibilities of the radio movie-
speakic stimulate the imagination. It has
been said that a large part of an actor
such as Otis Skinner-—namely the voice—
is lost upon the picture screen. Will the
time come when an actor like Skinner can
stand at the radiophone broadcasting sta-
tion and give a true performance before
hundreds of audiences in all parts of the
country? Is the radiophone to add the
final touch of realism to the shadow stage?

(Continued on page 1202)

much for that. Now is it not logical to as-
sume that if the greatest sale for experi-
mental equipment is in the east, and the
largest part of the raw materials for manu-
facturing purposes is from eastern sources,
that it would be poor business to pay trans-
portation on raw material to the west coast,
make the marketable product there and
ship it back to eastern markets for sale
purposes? The common sense answer is,
manufacture in the east, where the raw ma-
terials are, and ship only enough finished
product west to meet demand. Double
transportation costs are *hen avoided. The
proof of this can be found in the fact that
all manufacturers of radio equipment, with
one or two exceptions, are found ecast of
the Mississippi.

To return to direct results from my
original rhallenge. Doth telegraphic and
postal replies were received; many good
propositions among them, EFach was an-
swered promptly, but nothing “jumped at,”
T being resolved not to rush blindly into
anything. Negotiations were opened with

(Continned on page 1201)
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ing would land me in New York, right in
the heart of the radio opportunities, From
what I could gather by inquiry, it would
seem that conditions for marine operators
are very much better on the Atlantic coast
than the Pacific. At the time the writer
left Seattle, there were three operators
available for every opening, with no pros-
pect of any immediate relief.  Shipping
seems to be on the up-grade in the east,
which may lead to something of the same
in the west in the near future.

At this writing I am in New York, hav-
ing arrived but a few days ago from the
West Indies. Already inquiry has been
made among several who originally replied
to my challenge, with the result that the
writer is in rather a quandary as to just
what to accept. Many good, bonafide offers
are at hand, making it hard to choose the
most promising. In addition to those orig-
inally interested in the “Wanderer,” sev-
eral other parties, whom the writer has
approached, have made offers, with no idea
that the writer was the author of the article
in the January issue.

To sum things up, my conclusions are
now, that there are numerous opportunities
in the radio field for the trained man, but
that at the present time, all these opportu-
nities are in the castern states. The tide
of popularity which radio is creating is
slowly sweeping westward, but the imme-
diate, present-day opportunities are in the
cast.

A word or two in reference to salarics
involved in the majority of offers may be
of interest to those who are looking for
opportunities in the radio field. It will be
remember that the writer offered to start at
a wage as low as $1235 a month, until his
value had been proven, Such experience,
at so small a salary, appearcd to attract a
number of offers from smaller concerns,
that were new in the game. This was to be
expected, as a matter of course. However,
the real offers, that came from firms of

high standing, offered varying salarics,
where such was specified, running from
$125 per month to start, up to $230

monthly., All the substantial offers carried
prospects of advancement as qualified, and
correspondingly increasing salary. From
this it may be scen that the salary to be
expected from positions such as we are
concerned with, are in proportion to those
paid for capable, experienced men in most
lines of endeavor,

As for the classes of work involved, this
was also of a varying nature. From a
$125 a month opening as clerk in a depart-
ment store radio department, various
branches were covered, including radio
draftsman, assembler, designer, supervisor
of operators and director of instruction in
a large radio school. This naturally al-
lowed a pick of classes of work involved,
and of salary offered. However, the two
conflicted in some instances. The salary
was low and the class of work attractive.
The other extreme was high salary but un-
attractive work,

“rom the above, it will be seen that
radio scems to hold first place for choice of
work and salary, among present day pro-
fessions.

In conclusion, I wish to extend my sin-

cere thanks to all who saw fit to interest |

themselves in “The Wanderer,” and par.
ticularly to the Editor of Rapio NEws, for
his valuable co-operation. 1 thank you.

Radio Talking Moving
Pictures

(Contintted from page 1077)

GRAND OPERA BY WIRELESS
By H. Gernshack

A recent newspaper report from Chicago

brought the not at all surprising news that
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grand opera music had been transmitted by
wireless telecphone for over one hundred
miles.  Sensitive microphones placed on
the stage of the opera house caught the
sound waves; the impulses then being
stepped up in the usual manner by means
of a transformer were then led into an
amplifying vacuum tube. Here the cur-
rent was impressed upon the radio tele-
phone transmitter in successive stages and
then sent out over the aerial on top of the
opera house. Wireless amateurs all about
the surrounding country were thus able for
the first time to hear grand opera. While
this was only an experiment, grand opera
?_v wireless will soon be an accomplished
act.

During the next few years it will be a
common enough experience for an amateur
to pick up his receivers between eight and
cleven o'clock in the evening and listen not
only to the voice of such stars as Scotti,
Tetrazzini, McCormack and others, but also
to the orchestra music as well, which is
picked up by the sensitive transmitter along
with the voice of the stars. The surprising
thing is that it is not being done now.

The reason probably is due to the fact
that as yet no means has been found to
reimburse the opera companies for allowing
everyone to listen in.  While of course
listening to the music is not as satisfying
as witnessing the performance in person,
still many music enthusiasts would rather
stay home listening to the music alone than
to witness the performance itseli. To your
true, dyed-in-the-wool opera fiend the per-
formance is of secondary importance, the
music always coming first.

But we must give a thought to the man-
agement, which cannot subsist on an empty
opera house if cveryone could listen in to
the actual rendering of the opera without
paying for the privilege, Necdless to say
that the producers would soon find them-
selves bankrupt. For this reason we cannot
expect that grand opera by wireless will
be an accomplished fact until some means
has been found to reimburse the producers,
and, as every wireless man knows, this is
very difficult to do. Anyone with suitable
radio apparatus can “listen in” to the music
without much trouble. No matter on what
wavelength the music would be rendered,
every wireless man would find a way to
listen to it without serious inconvenience.

Probably the only logical way out would
be for the management of a grand opera
company to advertise in the newspapers,
stating that no grand opera via radio would
be given unless a certain amount of revenue
were guaranteed by radio subscribers be-
fore “radio performances” would be given,
This would mean that probably ten out of
one hundred radio stations. amateurs and
otherwise would pay monthly or yearly
dues to sustain the management, which
then would not have to care how many
were listening in.

This is the only practical solution. As
for technical difficulties, there are of
course none. All that is necessary for the
producing company is to install a high-class
wireless telephone outfit which can be
hought on the market right now and which
is immediately available. The rest is up to
the wireless fraternity, which has nothing
else to do but listen in.

At the receiving end, the future up-to-
date radio opera enthusiast will, of course,
have a first-class receiving outfit, using
vacuum tube amplifiers, and a loud talker.
_Then it will be a simple matter to listen to
Scotti himself, though he be a thousand
miles distant. His voice will come out loud
and distinct and the amateur’s family will
be enabled to “listen in” to their hearts’
content.

There is still another novel scheme re-
cently originated by the writer.

T
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| fore, is now repeated on the screen while

The underlying idea is not only to give
grand opera by wircless, listen to the music
and to the singers only, but to actually sce
the operatic stars on the screen as wwell,
This is how it can be readily accomplished
by weans which are available today, and
without the slightest technical difficulty.

Let us say, by way of example, that the
opera “Aida” is filmed in its entirety. This
may mean a four or five film feature. The
opera will be filmed just like any other
photo-play.

Our large illustration shows what hap-
pens next. The stars, singers, players, the
chorus, orchestra, conductor, etc., are then
assembled in a moving picture studio and
in front of them is the usual screen. The
opera “Aida,” which had been filmed be-

the entire cast follows the screen picture
closely, IZach performer, every star, every
member of the chorus has his or her own
microphone in which he or she sings the
regular score, watching closely the film-play
as the action is unreeled on the screen.
The moving picture opera through the film
operator keeps time with the singers, and
the singers themselves must keep exact time
with the performance as it is unrolled on
the screen before their eyes. Inasmuch as
the identical cast has been filmed, it will
not be difficult for them to keep time with
their own performance, as may readily be
imagined. In other words, when Scotii
sees his owon figure appearing on the screen
he will know exactly how and when to sing
into the microphone in front of him.

All of the microphones go to the wire-
less telephone station located in the radio
room above, and there are, of course, sensi-
tive microphones in the studio which pick
up the sounds from the orchestra as well.
All sounds are then stepped up through the
usual amplifiers and are then fed into the
high power vacuum pliatrons, which finally
amplifies the original sound several million
times. These impulses are then sent out
over the usual aerial located on top of the
house and are shot out all over the country
instantaneously, \

Iiive hundred to 1,000 miles away—and
for that matter all over the country—every
moving picture house will have been sup-
plied with the identical film at the stated
performance, it having been announced
days ahead that the grand opera “Aida”
will be given at such and such an hour.

Of course, where the distances are large,
the hour oi rendering the opera will vary.
Thus, for instance, if Scotti were singing
in New York and a performance would
start at eight o'clock in the evening, New
York time, it would start in San Francisco
at four o'clock in the evening, as a matinee,
due to the difference of time. Inasmuch as
such performances would probably only be
held once a month, people would not mind
to_inconvenience themsclves due to slight
difference of time.

Every moving picture house will have its
receiving apparatus with its usual amplifiers
and anywhere from six to one dozen loud
tallkers scattered through the house. Exactly
at the stated time the moving picture oper-
ator will hegin grinding away—the opera
has hegun. Simultancously the distant
orchestra will begin playing, filling the
house with music.

When the actual performance begins, it
will be an easy matter for the operator to
keep time with the incoming music. All
he needs to do is to grind faster or slower,
and inasmuch as Scotti with his per-
formers in New York is watching the iden-
tical film, the distant operator will have no
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“SHRAMCO
PRODUCTS”

Amateurs: Send 5c in
stamps, today for our
new Catalogue L show-
ing complete line of
parts, raw materials and
high grade apparatus.

Dealers: Write for our
attractive proposition.

THE SHOTTON RADIO
MFG. COMPANY, Inc.

8 Market St. Albany, N. Y.

“ELECTRICITY

Taught by a Master Teacher”

is the name of a wvaluable 56-page lLooklet
which should be in the hands of every
man and boy in the United States who is
interested in electricity or electrical engi-
neering. It is [-‘I{EE. Send for your
copy today. It tells the facts about the
greatest industry on  earth, anl contains
an astounding offer.

Engineering Division,

WORLD TECHNICAL INSTITUTE

Jersey City, N. J.

Receive on an

INDOOR COIL AERIAL

Drawing, eircult diagram,
chart, and tables giving proper
number of turns to put on
coll for any wavelength. Data
covering 0 to 3600 meters 50e}
8600 to 24000, S0c. Stamps not
aceepted.
C. A. DAVIS & CoO,

2371 Champlain St. Wash. D. G,

C. W. APPARATUS OF ALL KINDS
Detector and One-step Amplifier in
cabinets ................ R $35.00
C.W., Chemical Rectifiers, complete,
500 mill.-amp. Cap. 14 jars, will
handle !4 amp. at 1,000 volts or less.
In cabinets .........cocvvinnuvuan 9.60
Prompt shipment
JONES ELEC. & RADIO MFG. CO.
120 E. Lexington St. Baltimore, Md,

WISCONSIN AMATEURS !

Westinghouse Magnavox
Remler Brandes
Murdock Baldwin
Rhamstine Western Eloctrio

A. P. and Cunningham Tubes
Willard Radio Batteries
Eveready Batteries, Pancls, Wire, eto,
Order from any Standard Catalogue

CHAS. A. HONOLD CO., Sheboygan, Wis,

trouble in having the music keep time with
his film. If he finds that he runs ahead for |
one second, he can readily slow up the |

MANUFACTURERS ATTENTION

We are now ready to recelve orders in our new
Radio Transformer Department. Amplifying Trans-
formers and all other types. Send specifications at
onee to receive prompt attention.

THORNTON TRANSFORMER CO., INC.
30 Church Street, N. Y. C,
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next and vice versa. With a little practice
it will be easy for the distant operator to
time himself ~perfectly, thus giving the
patrons of his house an ideal performance.

From a financial standpoint it would be
good business for the opera company, as
well as for the moving picture housc both
of which would thus derive a new income
rmmfﬂg into the J’nma’reds of thousands
without hardly  any expense whatsocver.
The grand opera with an outlay of from
one thousand to three thousand dollars
could buy its high power radio telephone
outfit, while every live picture house
throuo;hout the country would be able with
an expenditure of less than five hundred
dollars to buy its necessary radio telephone
equipment and this cost would only be
initial, because nothing except burnt-out
vacuum tubes need be replaced and there is
practically no cost of up-keep.

The writer confidently expects that this
scheme will be in use throughout the coun-
try very shortly,

Correspondence
from readers

(Continued from page 1117)

A

I wish you would put this in your maga-
zine and let us have some discussion on the
subject.

RarpH R, GARRICK.

(Words well spoken! Unjfortunately for
our old timers, the day has come when they
will have to-take a back seat, at least for
a while. 999 poople out of 1,000, interested
in radio to-day want broadcast stuff, so it
is the duty of the Editor to give the public
just that. We have predicted for years
that the time would come when code work
would be replaced largely by radio te-
lephony. In other words, as far as the am-
ateur is concerned, radio telegraphy is
surely on the wane. It is the storv of the
telegraph and telephone, repeated. The tele-
phone has not displaced the telegraph, but
the percentage of people using the tele-
phone is thousands of times greater. There
ts no use trying to stem the tide, and much
as we would like to see amatenr radio te-
legraphy increasing, we do not hope for
mach just now when evervone has the radio
telephone crase—Editor.)

WESTINGHOUSE CO. EXPLAINS.
Editor Ravro NEws:

I have just noted in the current issue of
Rapio NEws, on page 818, your letter of
January 20 to the Honorable C. H. Hous-
ton, Assistant Secretary of Commerce.
This letter contains a reference to the
Westinghouse people of a character which
may be taken in a number of ways, but
the inference is that this company in some
way has been a party to the restrictions re-

cently placed by the Department of Com- |

merce on the amateurs.

As a matter of fact, this company was
the first to institute commercial broadcast-
ing, and in so doing has really organrzed
an entirely new branch of radio which has
greatly stimulated interest and development
in matters pertaining to it. The work of
this company, as you can readily realize,
has been undertaken at much expense and
at considerable effort, for which there is
hardly a compensating return, for you will
appreciate that the business has been opened
up to all manufacturers of radio supplies.

A short time ago a radio paper was al-
most a rarity on the newsstands, but they
now occupy a position cmnparah!c with that
of the Saturday Evening Post. You must
admit that broadcasting is directly respon-
sible for this.

From the very beginning the \Vcstmg—
house Company has recognized the position

1205

Refillable

Price $5.00
Complete

PATENT I APPLIED FOR

PRICE $5.00 COMPLETE WITH 4 SETS OF HEAD PHONES
The Wonder of the Radio Industry

Let your friends and family listen in—Reproduction

-
perfect. No trouble—Nothing to get out of order
The Tipco Multiphone enables you to purchase four palr of receivers for less than the price ef
one, Reproduction 1005, perfect—no trouble—absolutely mnothing to  get out of  order. Your family

with perfect ease and comfort to all,
Simply place one of your receivers

or your friends may now enjoy radio concerts, lectures, etc.,

The Multiphons may 1!];1 used  In conneetion with any recciver.
face down en Hipeo Multip
Multiphone will do the rest in a most pleasing manner.

wne and draw the elastie bands over back of receiver to hold it firmly, The
The extension tubes are all four feet (4ft.) long.

Wireless B Battery
Variable

Ttefillable and variable B Pattery especially
designed for Vacuum tube work on plate cir-
ciits, Is guaranteed to be perfectly nolseless,
it will give double the life of the ordinary
battery.

The ahove ecut shows part of the cover cut
away which {llustrates the convenlence in
inserting a new cell should one prove de-
fective. These replacements  are  furnished
complete with a positive and negative terminal
soldered fast, and will be sent to any ad-
dress upon receipt of 25 They can be in-
serted without the use of soldering iron if
desired.

No. 100-2215 Y,

Price $3.00
No. 140—Vaols Price $2.00
Blze 414

—X
BOOSTER OR SECTIONAL B BATTERIES
No, 110—Volts 4% No, 130—Volts 414

Slze 4—x20—x11a” Slze 2%4—x2le—xl
Price $.65 Price §.45

LIVE JOBBERS AND DEALERS WANTED

HIPWELL MANUFACTURING CO.
No. 825-835 NORTH AVE. N. S. PITTSBURGH, PA.

TELEGRAPHY

GOTHAM VARIOMETERS

Variometers complete, assembled...$5.00
Variometers wound, unassembled... 4.00

Made of Mahogany and Genuine Bake-
lite tubing used for coupler, connections
to rotors through rear hollow shaft. Variocouplers complete, assembled. 4.00
Wave length 150 to 500 meters. Variocouplers complete, unassembled 3.00

all brass parts included in unassembled pieces

RADIO AND ELECTRICAL SUPPLIES

DAVID KILLOCH COMPANY

57 MURRAY STREET NEW YORK CITY
WRITE FOR CATALOGUE

Henry J. Raphel

ell) lnd RAILWAY
m c?p::nlmnlﬂl? cl'l]l(]!.t‘allv‘nrnmnnt e&:ﬂ.
ties to sarn » portion.
hu-’:e!. uln-mm.m

D. C. Battery Charger $12.50
303 Pearl Street, New York City

Radio Accessories

Head Phones in Stock—Vario-couplers and Variometers
Mail Orders Filled Promptly




