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The present invention relates to a new phono-
graphic invention, based on a scientific principle
proved'in practice, and which as ascertained with
practical experiments, can satisfactorily replace
the present day systems of recording and repro-
duction, which, since they begin from the step
of engraving on cylinders, dises, and the like, are
unquestionably limited in their range of utility.

The means for motivating the present inven-
tion, on the other hand, beyond all question
will be successful in its operation, since it not
only avoids the undesiraple features of the prior
art systems, but gives rise to such surprising re-
sults that they may be considered to be totally
new and unexpected.

My invention is susceptible to numeroys and
varied practical applications since by the use of
it, it is possible not only to record and reproduce
all forms of sound, but also to obtain, with the
same degree of definition and clarity, reproduc-~
tions of documents and letters. All of these novel
features are obtained with maximum efficiency
and minimum expense, by means of an engraving
apparatus which sets up electrical impulses which
gre changed into luminous vibrations, these
vibrations, in turn, registering on a photographic
negative with corresponding variations in in-
tensity. When these negatives are converted into
positives for controlling the reproducing appara-
tus, tones startling in their adherence to the
original sounds are produced.

Another important and advantageous feature
of my new invention is that positives can be made
on any paper whatsoever, and consequently, by
means of simple typographical cuts, can e repro-
duced in newspapers, magazines, Books, stamped
paper, ete., so that at any later date, these sheetls
can be reproduced with strict adherence to the
original.

By my invention, therefore, it is possible to
dictate a letter, or deliver a speech, which can
later be studied by the individual to whom it is
addressed, not by mere reading where much of
the force and effect is lost, but by placing the
record on @ reproducing system, so thab the
actual sounds are again vrought to life.

In order that the foregoing and other objects
and advantages may more readily be brought
to light, reference is made to the accompanying
drawings, wherein:

Pig.lisa diametrical cut of the apparatus for
jmpressing the negative;

Tig. 2 is a plan view of the same apparatus;

Fig. 3is a combined side view and developed
elevation of the luminous camera;

Tig. 4 depicts in schematic form the circuit

associated with the machine of Fig. 1;

Fig. 5 is a sectional view of the reproducing

apparatus;

Tig. 6 is 2 developed plan view of the apparatus

of Fig. 5;

Fig. 7 is a detail of the camera adapted to
illuminate means on the surface of impressed
paper, so that the vibrating camera can receive
the light impressions to be changed into electric

oscillations,;

Fig. 8 is a view of a modified camera; while

Fig, 918 a
ciated with t

schematic view of the circuit asso-
he apparatus of Fig. 5.

The same reference numerals are employed o

designate corresponding parts throughout the

specification.

Referring more particularly to ig. 1, the im-
prassing apparatus consists of a disc or plate D,
impelled in its rotating movement in clockwise
direction by suitable means, such as a motor M,
the disc vreferably heing secured directly to the
shaft B of the moter. The motor is preferably

adapted to i
speed of say,

mpart te the spindle a peripheral
80 revolutions per minute, in order

to conveniently separate each impression in the

high pitched
The plate
graphic film

notes.
D preferably supports a photo-
PF having an especially sensitive

emulsion thereon, in the order of say, 700 photo-
grades, the edges of the film preferably being
pressed against the plate by suitable means such
as an annular ring A, to prevent the natural elas-
ticity of the celluloid base of the film from caus-
ing the film to arch, which would produce defor-
mations in the impression, resulfing in mutila-

tion of the re
On the cell

corded sound.
uloid material ang also on the shaft

T, is set a disc DR, whieh on its upper surface has

5 spiral ridge

of material height and a fixed pitch,

which acts as & guide to cause an interchangeable
needle P of steel or other suitable metal, to move
towards the center. In the preferred form of my
invention this needle P is fitted on one extremity
of an arm B, which is also adapted to hold the

camera XK.

This latter is adapled to convert

into luminous vibrations of varying intensity, the
electric pulsations impressed thereon by the am-

plifier shown

in Fig. 4, which imparts a variable

potential difference of from approximately 60
to 600 volts, at a maximum intensity of 55 milli-

amperes.
The camer

preferably cc

the vertex of

a, shown in greater detail in Fig. 3,
nsists of a hollow metallic cone CM,
which has an objective O in which
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are mounted two lenses E’, B’ destined to focus
into a point Y the luminous rays emitted by a
curved glass tube T, having its convex face turned
towards the lenses E’, B’. 'The tube T preferably
contains rarefied neon gas which emits, when
properly energized, an actinic light proportional
in intensity to the energizing current, this actinic
radiation being reflected by suitable means such.
as a reflector X, which may be of polished metal,
which concentrates i on the objective, in carry-
ing out the aforesaid process.

The vibrations, whatever may be their source,
are collected in the microphone MM (Fig. 4)
and are then amplified in any desired amount,
say 200,000 times, by means of the amplifying
circuit which may be of any conventional design.
Since the details of such amplifying circuits are
well known, it is believed to be unnecessary to
describe any particular form in detail, in this
application.

It is sufcient that the amplification be great
enough to energize the gas contents of the tube
T, whereupen the rays are concentrated in pre-
viously described manner on the lenses E’, B,
in the rear of which is placed the film, the lenses
having a field of say 1 mm. by 0.5 mm. As shown
in Fig. 3 at K, the cell is passed over the film in
a revolving, spiral movement, corresponding to
the movement imparted to the needle P and arm
B by the disc DR.

The flm thus has impresed thereon, in a spiral
path, & plurality of wave forms of varying dimen-
sions and intensity depending upon the output
of the amplifier. Following the exposure of the
film, it is contemplated that it be developed and
fixed in known manner, after which by means
such as a lithographic process, it would be repro-
duced on paper or the like, for audible reproduc-
tion at any desired time.

The reproduction means, shown in Fig. 5, is
auite similar to the impression apparatus, dif-
fering therefrom in that by the side of the photo-
electric camers is placed another camera having
means for constantly emitting a continuous beam
of light, adapted to illuminate the surface of the
positive or copy in the gate in front of the small
window of the photoelectric camera. This latter
of course contains on its interior the photoelec-
tric cell, the operation of the system being sub-
stantially as follows:

The illuminating camera N, Fig. 7, has on its
interior a hollow mirror or reflector S, a lamp
disposed in front thereof, and preferably having
a candle power of approximately 100, and a con-
centrator G for converging the light pencils into
a beam of about 7 mm. diameter under the small
window of the photoelectric camers, H, Fis. 5,
this opening being extremely small.
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When a white line of the engraving on the posi-
tive copy is passed across this last-mentioned
window, a bundle of luminous rays passes into
the camera, the intensity and duration of which
rays is proportional to the graduation and length
of the impression, and thus to the intensity and
tone of the registered sounds. Upon the incid-
ence of this radiation on the cathode of the cell,
a current flows therethrough, and since this cell
is connected in the amplifying circuit of Fig. 9,
the luminous waves are converted into propor-
tional electrical impulses, which after suitahle
amplification at audio-frequency are impressed
on and reproduced through the loud speaker L,
shown as being of the electro-dynamie type.

It is of course chvious that once my invention
has been disclosed it is subject to numerous modi-
fications and adaptations, as a consequence of
which it is intended that it ba limited only by the
scope of the appended claims,

I claim:

1. Photographic reproducing apparatus, com-
prising a lamp, a needle adapted to move said
lamp along a fixed path, a source of variabie
sound, means for varying the ligsht emission of
the lamp in accordance with the variations of the
seund, and a film over which the lamp is passed,
and on which is received an impression of the
variable sound.

2. Photographic reproduction
prising a lamp, a needle for moving said lamn
along a fixed path, a rotatable guide for guiding
the said needle during its movement, a source of
variable sound, means for vairying the light emis-

sien of the lamp in accordance with the varia- 3

tions of the sound, and a film cver which the lamp
is passed and on which ig impressed the varia-
tions of sound.

3. Photographic reproduction apparatus, com-
prising a source of variable sound, a circuit for
cmplifying said sound, a luminous gas-filled,
“pace discharge tube on which the amplified sound
is impressed, the light emission of the tube thus
varying in accordance with the variations of the
amplified sound, a needle and rotatable guide for
moving said tube along a fized path, a photo-
graphic film over which the tube is passed and
which receives an impression of the variable light

emissicn, a photoelectric cell for scanning a posi- .
tive made from the expesed filin, a needle and ro-

tatable guide for guiding said cell in its passage
over said positive, a detecting and amplifying cir-
cuit connected with zaid photoelectric cell, and a
loud speaker for reproducing the elecirvic varia-
ticias of said cell.
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