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Clem Tubes 
$100 

THE BIGGEST DOLLARS 
WORTH IN RADIO! 

The Perfect tone and clear power- 
ful volume of Gem Radio Tubes 
makes them indeed worthy of their 
name. 

EQUIP YOUR SET 
WITH GEM TUBES 

Why pay more? -Gem Tubes are 
built to give greater distance, clearer 
volume and finer tone. Every tube 
guaranteed to give satisfaction. 

A COMPLETE LINE OF 
RADIO TUBES 

There's a Cern for every Radio 
Receiver and every Radio Need. 

GEM DOLLAR LINE: - 
201A 199 
199A :199 

GEM POWER TUBES 
AT POPULAR PRICES 

200A 120 112 Adapter 
112 171 171 Adapter 
218E 210 213 
RF201A 120A 202 

M U -X 29 -19-9 Dry Cell 
M U -X 30-30-6 Wet Cell 

Write for information about 
our special Kit that settles tube 

problems. 
ASK YOUR DEALER 

TO SUPPLY YOU 

GEM TUBE COMPANY 
16 Hudson St. 

New York City 
108 West Lake St., Chicago. Ill. 
Lafayette Bldg, Be reit, Mich. 

The sound record consists, as usual, of a 
series of tiny indentations in the groove 
of the phonograph record. The needle 
runs over these indentations, also as 
usual. But instead of the vibrations 
thus induced in the needle being corn - 
municated mechanically to a diaphragm 
and discharged through a horn, as in 
the phonograph, the needle vibrations 
are transmuted electromagnetically into 
electric oscillations; that is, into an 
audio -frequency current. This is am- 
plified by high -quality vacuum -tube 
circuits, much as is done with the speech 
currents in the telephone industry. 
When the amplification is sufficient the 
current is fed into loudspeakers placed 
behind the motion picture screen. 

It is apparent that this system in- 
volves no basic departure from devices 
already well known. It merely puts 
together into one smoothly running unit 
a phonograph, an electric reproducer, 
an amplifier and a loudspeaker similar 
to those used in the well -known public 
address systems of the telephone com- 
pany. However, to obtain the smooth- 
ness and perfection of operation which 
the Vitaphone shows was a most diffi- 
cult task and one for which both Mr. 
Joseph P. Maxfield, who headed the 
Bell Laboratories' research on the 
problem, and his assistants deserve the 
heartiest congratulation. 

While it is probable that delicate 
recording instruments might detect 
slight differences between the actual 
voice or music and the reproduction with 
which the Vitaphone fills the theatre, 
the human ear finds it impossible to 
make any distinction in those produc- 
tions in which the equipment reaches 
its best attainments. A few of the short 
productions shown in New York City 
were not quite so perfect as this, but if 
perfection can be attained once it must 

be possible to attain it again and some 
of the productions shown were perfect 
enough to suit anybody. 

The taking of the picture and the 
production of a simultaneous sound 
record are accomplished by what 
amounts to a reversal of the method of 
reproduction. A distortionless micro- 
phone is suspended near the scene to be 
photographed, but where it cannot be 
seen by the eye of the camera. The out- 
put of this microphone is amplified and 
supplied to an electromagnetic device 
which cuts the necessary indentations in 
the wax record. By these the sound 
record is made. At the same time the 
motion picture is photographed, exact 
synchronism being attained by driving 
both the recording turntable and the 
motion picture camera with synchronous 
electric motors energized from the same 
source of alternating current. 

While the first use of the Vitaphone 
will presumably be in the amusement 
field, probably to present musical scores 
for motion pictures without the expense 
of an orchestra, the device promises to 
have still more important uses in the 
preservation and distribution of material 
of educational value. Suppose, for 
example, that a great scientist like 
Niels Bohr or Albert Michelson gives an 
experimental lecture before the Vita - 
phone; both voice and experiment are 
permanently preserved. Any college or 
club that has the Vitaphone equipment 
can hear the lecture any time they. wish. 

A whole lecture course could be given 
in this way; experiments, demonstra- 
tions and everything. First -class teach- 
ers are rare men. The country never 
has enough of them. If the Vitaphone 
helps, as it seems quite possible that it 
can, to bring the faces and words and 
acts of such teachers to thousands of 
additional students, Mr. Maxfield and 

Bell Telephone Laboratories 

THE INVISIBLE SECRETARY 
SIr. Sergius P. Grace, President of the New York Rlertriea. Society, 
is using one of the new dictation systems which employ radio amplifiers 
to permit ordinary dictation by an executive to be repeated from a loud- 
speaker in a room elsewhere. The whole outfit is energized from the 

ordinary lighting rireuif, no batteries being required. 


