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To all whom it may concern:

Be it known that I, Jomx F. Dirzuwzlr, a citizen
of the United States, residing at Philadelphia, in the
county of Philadelphia and State of Pennsylvania,
have invented a new and useful Improvement in Re-

- cording and Reproducing Sounds, of which the follow-
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ing is a specification.

This, invention has reference to improvements in
recording and reproducing vocal and other sounds. -

The object of the invention is to produce a photo-
graphic record of sounds by el¢ctro-actinic means and
to reproduce the recorded sounds by luminous rays
varied in intensity in accordance with a photographic
record of the sounds and producing by these variations
in luminoesity electric vibrations which, in turn, set
up air vibrations corresponding to the recorded sounds.

The recording of the sounds is performed photograph-
ically by first setting up electric vibrations in a suit-
able charged circuit and then transforming these elec-
tric vibrations into light vibrations, the intensity of
which are varied in accordance with the original
gounds. These variable light vibrations are transmit-
ted to a movable -sen's,i_tive film in such manmner as to
impinge thereon so as to produce, when the film is
properly developed, a line the light transmitting prop-
erties of which vary in propertion to the variations of
the original sound waves. Structurally considered,
this portion of the invention comprises a sensitive mi-
crophonic transmitter suited to strong currents. In-
cluded in the microphonic circuit is the coarse wire
winding of a suitable transformer and the secondary
circuit of this transformer is included in a circuit
acrogs which is branched a condenser and in which is
included a spark gap and the primary coil of a high
tension transformer. The secondary coil of the high
tension transformer is closed through a Tesla tube
which, when active, radiates highly actinic rays.
These rays are gathered by a suitable lens and pro-
jected as a bundle of small area upon 2 photo-sensitive
filin otherwise protected against actinic. light. With
such a structure electric vibrations are set up by the
sounds uttered against or otherwise reaching the mi-
crophonic transmitter and these electric vibrations are

. ultimately transformed into light radiations from the
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Tesla tube, which light radiations vary in accordance

-xyith the sound waves impinging against the micro-

phene Consequently, the photo-sensitive film is af-

fected by the light in direct proportion to the intensity

thereof and when the film, after being subjected to the
light, is developed there appears thereon a light-ob-
structing line varying in light-obstructing properties in
accordance with the orlvmal sounds acting on the mi-

. crophone

.85

" The invention compnses in ~onjunction with the re-
cording of sounds, as set forth the reproduction of

seﬁnds from such a photographic record, and this re-
production is made by passing a light-beam through
the photographic record and thereby obstructing the

light-beam to an extent depending upon the demsity”
_of said record and its light-obstructing propetties.

This light-beam of varying intensity is caused to act
upon a suitable selenium cell which, in turn, controls
a charged electric circuit including a telephonic re-
ceiver. This latter is located in a suitable resonator
or sound-amplifier by which the sound waves produced
by the receiving diaphragm are amplified to a suffi-
cient extent to become dlstmctly audxble to a consid-
erable distance.

The invention therefore consists, first, in the record-
ing of sounds photographically by the varying inten-
sity of a source of light in accordance with sound waves,
and then in reproducing such record by varying the
light coming from a constant source of light by the in-

‘terposition of the record in the beam of light, and con-

verting the light variations into sounds through the
intermediary of an electric circuit the resistance of
which is varied by the variable light-beam all as set
forth in the claims.

The invention will be fully understood from the
following' detailed description taken in connection
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with the accompanying drawings forming part of this

specification, in which,—

Figure 1 is a longitudinal section of so much of a re-
cording machine constructed in accordance with my
invention as is necessary for the understanding thereof,
with electric circuits coacting therewith shown dia-
grammatically; Fig. 2 is a central section, with parts

in elevation, taken through a reproducing machine

constructed in accordance with my invention; and

"Fig. 3 is a section through the structure of Fig. 2, at

right angles to the section shown in Fig. 2 and also
having parts shown in elevation.

Referring to the drawings, and more particularly to
Fig. 1, there is shown a suitable casing 1 having an up-
per compartment 2 and a lower compartment 3 divided
by a horizontal partition 4. In the lower compart-
ment there is suitably mounted a rotatable table or
tablet-carrier 5.upon the surface of which there is se-
cured a photo-sensitive film 6, In the particular in-
stance shown in the drawing this photographic film 6 is
in the form of a disk and the carrier 5 is also a disk, and
preferably the carrier disk is made of glass, though it is
possible to make it of some other transparent material.
Obviously, the photogmphlc film may be made in the
form of & long web mounted upon suitable carriers in-
stead of being in the form of a disk, but as the produc-
tion of a photographic record of sounds upon a disk or
upon a strip, in itself, forms no part of the present in-
vention, it is not deemed necessary to show the strip in
the drawings :
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2
It will, of course, be understood that the sensitive
film 6 is protected within the compartment 3 against

‘the action of actinic light except as hereinafter de-

scribed. The partition 4 is provided with an opening
7 radially disposed with relation to the disk 5, and cov-
ering this opening is a box or shell 8 arranged to

. sglide along the opening 7 in a radial path with relation
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to the disk 5 by means which will be hereinafter de-
séribed with reference to Figs. 2and 3. . The lower end

of the box 8 is closed by a diaphragm 9 having a small

central perforation 10, shown greatly exaggerated in
the figure. - Within the box 8, above the diaphragm,

is a suitable lens 11-and above the lens 11 is a Tesla"

tube 12. 3 »

Suitably located with reference to the parts just de-
scribed is a microphonic transmitter 13 which should
possess great sensitiveness and be adapted to heavy
currents. This microphonic transmitter 13 is included
in the usual circuit 14 which also includes a battery 15
and the coarse wire coil 16 of a transformer 17. " These
parts may all be of the usual type used in telephonic
transmission and need no particular description. The
secondary coil 18 of the transformer 17 is included in
another circuit 19, which circuit is bridged by a con-
denser 20 of suitable capacity. Beyond the condenser
the circuit 19 includes a spark gap 21 and the primary
coil 22 of a high-tension transformer 23. The secondary
coil 24 of the transformer 23 is included-in a circuit 25,
the terminals of which are connected to the terminals
of the Tesla tube 12, and for convenience the circuit 25
may include binding posts 26 fast on the casing 1 and a
suitable switch 27, also carried by the casing 1.. By
this latter means the tube 12 may be thrown into and
out of action at will and the binding posts 26 permit the
location of the major portion of the circuits exterior to
the casing 1. ’

Now, let it be assumed that the switch 27 is closed
and that the table 5 with the film 6 is being steadily ro-

* tated by any suitable source of power such as a spring
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motor, and that the box 8 is being fed radially across
the film 6 from the outer edge thereof toward the cen-
ter. Under these conditions let it be supposed. that

sounds are uttered or otherwise produced in front of the -

microphone 13. Variations of current corresponding
to the sound vibrations are immediately set up in the
microphone circuit. These variations of current are,
as is well understood, transformed into alternating cur-
rents in the circuit 19 which: includes the secondary
circuit 18 ¢f the microphonic transformer 17. The al-
ternate charging and discharging of the condenser 20
produces currents which pass the spark gap and thus
set up in this condenser circuit electrical oscillations of
great rapidity. This causes in the circuit 25 electrical
oscillations of very high temsion and great rapidity
which are manifest in the tube 12 in the form of light,
and this particular form of light has great actinic power.
The rays emanating from the tube 12 are gathered by
the lens 11 and transmitted to the diaphragm 10in the
form of a mir#xte bundle of great intensity where it im-
pinges upon the £fm 6. No attempt has been made in
the drawing to #hew: the proper distances of the tube,
lens, diaphragm and film, but it will be understood that

in practice these parts are all properly proportioned for -

the purpose. Noav, the actinic rays emanating from

the tube 12 are nst'of constant power but vary in ac- |
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cordance with the sounds acting on the microphone 13,
and, therefore, these rays act upon the film 6 in propor-
tion to their intensity. The result is that when the
film 6 is developed the resultant line which, as will be
understood, is in the form of a spiral upon said film, is
made of deposited silver varying in density in accord-
ance with the actinic strength of the light which has
reached it. It may be noted that in accordance with
this invention the initial light source is varied in ac-
cordance with the original sound waves.

~ When the sensitive film has been properly exposed
to the light it is removed from the casing 1 under the

proper non-actinic light conditions and either remoyed
from the support 5, if the latter be opaque, or the sup-
port and film both are removed from the machine if the
support. be of glass or other transparent material, and
the photographic record of the sounds is developed in
the usual manner. The record as produced is in the

form of a spiral light-obstructing line upon a transpar- -
“ent base or in a transparent film, the light-obstructing

‘powers of said line varying in accordance with the in-
‘tensity of the light emanations from the tube 12, which
light emanations vary in accordance with the varia-
tions of the original sound waves. Toreproduce sucha
sound record I have devised the structure shown in Figs.
2 and 3,'to which reference will now be had. In these
figures there is shown a casing 28 similar to the casing 1
of the structure shown in Fig. 1 with, however, certain
modifications of the interior which will appear further
on. Extending upward through the top 29 of the cas-
ing there is an upright shaft 30 mounted at its lower end
in suitable bearings 31 fast on the under side of the top,
29 of the casing, and.this shaft carries a pulley 32. The
upper end of the shaft 30 is constrained to receive and
retain a transparent, disk-shaped table or support 5
having thereon a developed photographic film upon
which a sound record has been produced in the manner
already described. The shaft 30, and sound record
thereon, is rotated by means of a cord or strap 33 pass-
ing over pulleys 34 suitably mounted within the casing
and thence to a drive pulley 35 under the control of &
suitable spring motor 36, properly mounted and secured
within the casing 28. The spring of this motor is put
under tension by means of a winding-key 37 exterior

to the casing 28. The motor 36, by suitable geating,
 gives rotative movement to a feed-screw 38 upon which

there is mounted a nut 39 which, as is usual in phono-
graphs or similar machines, may be of the half-nut type.
This nut 39 forms part of a carriage 40 which miay be
guided upon rods 41. The upper end of the carriage is
provided with a socket 42 to receive the end of a bracket
43 held to the carriage by a suitable thumb-nut or set-
screw 44. This bracket 43 extends upward from the
socket 42 and then is bent horizontally and- passed
through a slot 45 in one side of the casing 28 below the
top 29 thereof and-then this bracket, outside of the cas-
ing, is bent upwardly, as shown. To the upper end of
the bracket 43 there is secured an arm 46 by means of 3
suitable coupling 47. This arm 46 is suitably bent so
as 'to first rise from the coupling 47 and then extend

' horizontally across the top of the machine, and is con-

nected at-its other end, remote from the coupling 47, to
a shell 48, shown as bell-shaped but which may be oth-
erwise shaped if so desired. The base of this shell
rests upon a platform 49 elevated by suitable end and
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side supports 50 to a suitable distance above the top 29
of the casing to form g chamber in which is inclosed the
sound record support.5 with its film surface 6. For
convenience the support 5, which in this particular in-

-stance is of glass or otber transparent medium, with'the"

photographic film 6 thereon, will hereinafter be re-
ferred to simply as the sound record tablet.

Since, as will hereinafter appear, the sound record
tablet should be piotected from light except that which
is transmitted to it in a manner to be described, the
platforni 49 may be of opaque material and be prowded
with a radial opening along which the shell 48 is made
to travel in a straight line which is radial with reference
to the'sound record tablet 5 and which movement of the

shell 48 is caused by the feeding of the bracket 43 and’

its arm 46 by the nut 39 and feed-sérew 38, all as will be
readily understood. -

While not so shown in the drawings, it W'Jll be under-
stood that a suitable sliding cover or protection will be
provided to prevent ihe entrance of light through the
slot in the platform 49 except where the shell 48 cov-
ers it.

Within the shell 48 there is located a light source 51
which may be, as shown, an incandescent electric
lamp. Inorder to provide current for this lamp, there
may be located in the bottom portion of the casing 28°

‘under a partition 52 supporting the driving mechan-

* ism'a number of cells 53 of battery which may for con-
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venience be of the type known as dry batteriés.. Con-
ductors 54 leading from the batteries may be carried to
the bracket 43, and entering the same be carried
through said bracket, which may be made hollow for
the purpose, and through the stm 46 and thereby ulti-
mately reach the lamp 51. For the purposes of this
portion of the invention the source of light should be
constant, ‘and for all practical purposes a lamp as de-
scribed, fed from batteries in the manner set forth will
be.sufficient.

The lamp 51 is located at the upper end of the opaque
shell 48 and below this lamp there is located a suitable
lens 55 with a perforated diaphragm 56 below the same
and having its opening coincident with-the slot through
the platform 49. The parts are so proportioned that the
light from the lamp is gathered by the lens and strikes
through the tablet 5 and upen a selenium cell 57 se-
cured in the top 29 of the casing 28. ..This cell 57 is suf-
ficiently long and so located as to extend radially be-
neath the tablet for a distance sufficient to embrace the
radial extent of the longest record which may be pro-
duced upon the record tablet. One terminal of this
cell 57 is connected by a conductor 58 to one pole of a
suitable battery 59, the other pole of which is connected
by a conductor 60 to one terminal of the coarse wire
coil of an inductorian 61. The other terminal of the
coarse wire coil of the inductorian 61 is connected by 2
conductor 62 to the other end of the selenium cell 57.
The fine wire coil of the inductorian 61 is connected by
cohductors 63 to the coil of a telephonic receiver 64,
whch may be of any suitable type and is simply indi-
cated in the drawings. This telephonic receiver 64 is
located opposite the small end 65 of an amplifying horn
66, which may be suitably supported upon the casing
but which mounting is not shown in the drawings for
want of room.

With a structure such as has been descnbed with ref-

§

‘thereby corresponding actinic- radiations,

8

erence to Figs. 2-and 3, the operation of reproducing a

sound record made by the apparatus set forth with ref- -

erence to Tig. 1 is as follows: The motor is set in opera-
tion after the tablet 5 has been placed in position,
which latter act may be performed by making the por-
tion of the structure covering the tablet removable.
By coupling the battery 53 to the lamp 51 by a suitable

70

switch, not shown, or otherwise, the lamp is made to- -

through the tablet 5 and on to the selenium cell 57.
Now, as is well known, the resistance of selenium is
varied by the effect of light directed against it. By
causing the light-beam to be intercepted by the photo-

. glow steadily. A light beam is directed by the lens 55 -

75

graphic record upon the tablet 5, the amount of light

reaching theselenium cell is varied in direct proportion
to the density of the photographic sound record in the

film 6 of the tablet 5. Consequently, the current flow-

ing through the coarse wire coil of the inductorian 61
is varied in accordance with the variations in the light-
beam transmitted through the record tablet 5. The
result is that the telephonic receiver 64 is likéwise af-
fected by the varying impulses reaching it and the dia~

. phragm of this receiver imparts to the surrounding air
“vibrations in accordance and commensurate with the

rate and amplitude of vibration of the diaphragm of
the telephoni¢ receiver.
gccordance with the sounds originally produced in
front of the microphonic transmitter 13, thereare, there-
fore, sounds produced by the action of the receiver
diaphragm upon the air and these sounds pass through
the amplifying horn 66 and are emitted therefrom in
intensified form clearly audible for a distance from the
amplifier 66 corresponding to the loudness of the pro-
duced sounds.

I claim:—

1. The method of recording and reproducing sounds
consisting in forming a photographic record of the sounds

by directing. actinic rays emanating from a source thereof

80

‘85

90~

Since these vibrations are in .
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upon a’ photo-sensitive surface and varying the amount -

of said emanations by and in accordance with the sound
waves, then developing the photo-sensitive surface, then
interposing the sound record so produced in the path of a
constant beam of light, setting up in an electric circuit
electric variations by and in accordance with the varia-
tions of the transmitted light-beam, and producing by said
electric variations air vibrations corresponding to the
Oll°1nal sounds.

2. The method of recording and reproducing sounds
consisting in setting up in an electric circuit electric varia-
tions corresponding’ to the initial sound waves, producing

photo-sensitive surface to said actinic radiations, then de-

subjecting a
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veloping said photo-sensitive surface to produce a sound -~

record, then producing variations in a beam of light of con-
stant intensity by passing the same through said sound
record, then sétting up in an’electric circuit electric varia-
tions by and in accordance with the variations in intensity
of the transmitted beam of light, and producing by said
including the aforesaid source of actinic rays and in in-
duective relation to the second cireuit,

3. The method of recording sounds consisting in form-
ing a photographic record of the sounds by directing aetinie
rays emanating from a source thereof upon.a photo-sensi-
tive surface and varying the amount of said emanations
by and in accordance with the sound warves.
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-4, The method-of réeprding sounds consisting in settlng

up-in a charged electiic circuit variations corresponding
to the sound waves, produdcing actinic radiations by and
in accordance with said electric variations, and directing

"said actinic radiations upon a photo-sensitive surface.
5. The method of recording sounds consisting in. pro-..
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ducing in a charged electric circuit current- variations
corresponding to the sound waves, producing by said cur-

" rent variations groups of electric pulsations corresponding

in frequency and duration to the original sound waves,
producing by said groups of electric pulsations actinic
rays varying in duration and intensity in accordance with
the original sound waves, and subjecting a photo-sensitive
surface to said actinic rays.

6. A sound recording apparatus comprising a carrier for
a photo-sensitive surface, a source of actinic rays in op-

erative relation to snid photo-sensitive surface, an electric -

circuit including said source of rays, means for charging

sald circuit, and means for producing variations of the

electric current in said eircuit by and in accordance with
sound waves.

7. A sound recording apparatus comprising a carrier for
a photo-sensitive surface, a source of actinic rays in op-

- erative relation to said photo-sensitive surface, a charged

electric circuit, a microphonic transmitter included.there-
in, another electrié¢ circuit in inductive relation to the
first-named cirenit and Including a spark gap, a condenser.

865,574

bridged across the second circuit, and. a tertiary circuit,
including the aforesaid source of actinic rays and in in-
duective relation to the sound cirecuit. )

8. A sound recording apparatus compiising a photo-
sensitive surface and a source of aétinic rays movable rela-
tive one to the other, and means for exciting said source
of actinic Fays by and in accordance with sound waves.

9. A recording apparatus comprising a suitable ¢arrier
for a photo-sénsitive surface, a Tesla tube movable with
relation to the.photo-sensitive surface, means connected
with said Tesla tube for producing actinic emanations
therefrom by and in accordance with sound waves, and

means for directing said emanations progressively along:

said photo-sensitive surface. -

In testimony that I claim the foregoing as my own, 1
have hereto afixed my signature in the presence of two
witnesses..

. JOHN F. DIRZUWEIT.

Witnesses :

rep. I'. LIESEE,
0sI1AS DRESNEY.
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