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Be it known that I, CARL J. Ho IENSTEIN,

‘a cltizen of the Umted Staies, residing at NGW

York, in the county and State of New York,

have invented certain new and useful Improve-.

ments in Sound - Recording Ampparatus, of
which the following is a specification, refer-
ence being had to the drawings accompanying

~and forming a part of the same.
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The object of my invention 1s {o produce an
instrument by means of which sounds of any
kind, whether simple musical tones or ar-
tlculate speech, may be permanently recorded
and reproduced at will. The special object of
the construction which I have devised is to ob-

tain a more sensitive apparatus of the kind |

than has heretofore been made.
In carrying out my invention I make use of

‘a reflector which is supported in such manner

that it is capable of a slight movement or 0s-
cillation about an axis. Ui_;)on this reflector &
beam of light is directed, and 1t is reflected
upon a stationary reflecting-mirror placed at

a certain distanee in front of the vibrating

reflector. The reflecting - mirror 18 slightly
concave and concentrates the reflected raysof
light to a foens., To obtaln a movement or
vlbla‘bmn of the focused rays corresponding
tosound-waves, I either connect with the first-

named reflector a vibrating diaphragin or use
the reflector itself as a diaphragm, so that
speaking against it will impart to it a certain
movement or vibration. Thesevibrationsare

imparted to the beam of light and are greatly

amplified in the focused rays, so thab 1f a
sbrip of sensitive photographic paper bedrawn
through the focused rays the change of posi-
tion of the latter will be recorded by an un-
dulating line upon the paper. The strip may
then be developed in the usual manner and

the line reproduced in various ways, as by en-

graving or photo-engraving or otherwise.
’When obtained in a per maﬂent form in metal,
the strip may be drawn nnder astylus or other
point connected with a dmphmo m and the
sounds or words 1epmdm’3ﬂd any number of
t1mes.

The main advantage of this 1115t1*ument over
orcdinary forms of phonmr aph or similar in-

so struments residesin the fact that it may easily

be made extremely sensitive. The vibrating

i reflector may be used m.th the diaphragm of
an ordinary telephone-receiver in circuit with
a microphone, and the slightest vibrations 8o
greatly amplified as fo wpmduce sounds or
words uttered a long distance from the micro-
phone,.

Many other uses will be snggested by the
accompanying description of tlre nature of the
invention, in which reference is made to the
| drawmas.

Flﬂllle 1 1s a side elevation of the parts com-
prising the recorder, the side of the box being
removed. Tig. 2 is a top plan view of the
same pwts, the top of the box being removed.
Fig. 3 is a front view of the mbmtmﬂ' reflector
and its supports. Fig. 4 is a side view of the
same without the supports. Fig. 51s a modi-
- fied support for the reflector w hen the latter
is used without a diaphragm. Fig. 61sa plan
view of the device for moving a strip of photo-
sensitive paper through the focused light-
rays. Figs. 7, 8§ and 9 are different f{}rms of
tracer or stﬁus used in reproducing sound.
Fig.10isa Sﬂpp(}ltmﬁ‘ plate used in the device
shown in Tig. 6. TFig. 11 is a portion of a
serew-thr ﬂded shaft used in the same. Iig.
12 is a modification of Fig. 6, shown 1n side
elevation. Iig. 131sa t{)p view, and Fig. 14
a rear view, of the same. Fig. 15 isa side view
| of the device for Iepr{)ducmﬂ thesonnd. Fig.
16 is a top view of the same with the dia-
phragm and its supports removed. Fig. 171s
a side view illustrating the manner of using a
i plate made by the instrument in Fig. 12 1n
reproducing speech. Fig. 18 is a top view of
the same,

The recording flppmmtuq is contained In a
- close box, A. It consists of the following
parts: A small eirenlar reflector, B, issoldered
or otherwise secured to a metal pin, B',which
serves as a supporting- axis, being monnted
between suitable supports, ¢ . A metal or
other diaphragum, C, is mounted in a snitable
‘mouth-piece, and the reflector is supported
a short {1istance from if. A resilient connec-
tion is made between the diaphragm and the
reflector, as by a rubber band, ¢, which is
pasged thrmmh holasin the two. A short pin,
¢, 18 then mtel nosed between the central point
of the diaphragm and a point on one side of
P the axis of the 1eﬂeetmf so that any vibration
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provided with a crank.

L

of the diaphragm is imparted to the reflector,
and appears therein as a movement of oscilla-
tion or angular displacement about the axial |
supporting-pin B, and this is true, and in large
measure immater ml with reference to ultimate
-results, whether the line with reference to
which the reflector turns pass through the re-
a greater or less dis-

flector or be situated at a
tance from it.

In the interior of tlu:, box A, but out of line ;

with the reflector B, is plaeed a box or dark-
lantern, D, adapted to contain a lamp, candle,
electric lamp, or other suitable source of light.

In the side of the lantern is an adjustable or
the light
I have a special object

telescopic tube, D', which :directs
upon the reflector B.

in using an adjustable or telescopic tube for

this purpose, for the reason that it muy be

made to increase or diminish the area of the

light-surface upon the reflector, and thus pro-

vlde a means of adjusting the 1nstrumeut as
will hereinafter more fnlly appear.

The light-rays reflected from the reflector B

fall upon a concave reflector, I, placed at the
opposite end of the box. The beam of light
does not entirely coverthis reflector, butleaves
an annular space around the edge By the

reflector K the rays are concentrated and fo-

cused at a point near the front of the box,

and in the focus is a strip of photo-sensitive.

paper, d. Any suitable provision is made for
holding, moving, and receiving this strip. For
example, I emp! 0y a Spool, d ‘upon which 1t
is wonnd. It is then carried over a roll, 6,
and passed between the same and a roll, ¢,
The rolis ¢ and ¢ be-
1ng close together, the strip isunwound by fric-
tion and delivered in a receptacle, f.

In order to produce a record, the light is
adjusted as above described, the vome directed

into the mouth-piece,and the handle f” turned.
The vibration of the diaphragm impaxrts oseil-

lations to .the reflector B, :and this produces
corresponding vibrations or displacements of
the beam of reflected light.

ments are amplified by the reflector I, owing
to its position and distance from the 1eﬂuct0r

- B, and the focus of the reflected rays is shifted
by each displacement of the light-surface on
If while the light- rays are being

refiector 1.
thus effected the sensitive strip is moved at an
even rate, a photographic impression of the

focus in all its positions will be taken, forming

a wavy or undalating line.. The paper 1s after-

ward developed : and the impression fixed in

the ordinary manner.

The construction or the auangement of the

reﬂector B and diaphragm may be somewhat
varied. Ior example, in lieu of using a dia-

‘phragm connected with the reflector, the dia-

phragm may be dispensed with and the re-
flector made large enough to serve as a dia-
phragm itself., In this case it 18 advisable to
pass a rubber cord, b, around the projection
Oor ear, as indicated in Fig. 5, in order to hold
the 1eﬂeet01 better in . its pomtlon

other hand, in lieu of using a strip of photo-

‘sensitive glass plate.

clamps ¢°.

These displace-

: one for the other.
On the
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sensitive paper, I may use a cylinder upon a

screw-shaft, F, such asisshown in Fig. 6, and

cover the surface with a sheet of sensitive pa-
per. The screw-shaft is caused to enter a
threaded bearing, so that the cylinder when

- turned has an endwise movement,which takes-
When the

75

the impression In a spiral line.
cylinder ¢ is used merely to move a paper
strip, its surfaceis covered with rubber to pre-
vent slipping.

- It 1s thern mounted with one
end of the axle in a hole 1n a supporting-

7o

plate, F’, which is secured in position by

SCTEeWS that pass through the slots /% The
ent. of the screw- thlemied axle 1s provided

30

with a suitable bearing, as g, which will turn

freely in the plate F".
- Another way of taking an 1mpressmn of the -
path of movement of the focus is to.employ a
The light is focused

‘upon thesurface of this plate and a movement

18- 111113».;11‘136::1 to the plate that carries it under

bhe focus in aspiral path. An instrument for

‘this purposeis shown
‘the sensitive plate secured in a holder, ¢, by
The holder is mounted in & bear-
1ng that is adapted to slide to and froin a .
suppmtmw guide, H. The back of the holder

in Figs. 12 to 14,

carries a raised spiral, H, that engages with a
set of teeth, f, on the Silpp(}fb OH turning the
handle 2’ the plate is revolved, and at thesame

 iIs
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time moved horizontally by the spiral H en--

gagiug successively withthe teeth A.

Having obtained a photographice record of 1co

the sound waves or impulses in any of the

ways above described, the next step is to en- .
grave or photo-engrave the 1lmpression in
metal or some other hard substance, to makea

permanent record that can be used for repro-

ducing the sounds. In some instances I use

105

a strip of metal and cut it along one edge to -

correspond to the line traced by the focus,

This irregular line, as above described, is ob-

tained when the vibration of the beam of light

11O

shifts.the position of the illuminated surface
on the reflector K. For example, when the -
illonminated surface is less in area than the re-

focus will change. On the other hand, if the

illuminated bmfa}ce just equal in area that of

the reflector, then by the vibration of the beam

more or less light will pass beyond the re-

flector and is vibrated from side to side, the -

115

fleetor, and the luminosity of the focus will

vary, making a line upon the sensitive paper
of dark and light portions.
this line by photo engravinga line of unequal
depressions will be formed. There are other
ways of effecting the same result, which will
be well understood from the fmewomg

or stylus attached to a diaphragm.

ner as the reflector, and I may use either with

| the same dlaphlagm by simply substituting
The tracer shown in Flgs -

7 and 8 is a small piece of metal having a

| polint, %, and a shoulder ¥, and forming parb -

In reproducing

120
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To reproduce sounds from the record made

as described, I pass the record under a tracer.

The tracer

is attached to the diaphragm inthe same man-

130
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of a bell-crank lever provided with a hole, [,
for the spindle in Fig. 9, by which 1t 15 sup-
ported when a vertical movement is to be 1im-
parted to the tracer. At 7' is another hole,

through which the spindle m is passed when
‘the tracer is to be used with a record thab :
imparts to it an oscillating movement. In

the first supposed case a needle, m/, 1s placed
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between the tracer and the diaphragm, and &
rabber cord is passed through the hole I and
one or more holes in the diaphragm. In the

second assumed case the cordispassed through

the hole I and the center of the diaphragm,
and the position of the needle may remain gs
before. S S

If a strip of metal be cut so that its edge
conforms to the photographed line of undula-
tions, it is nused with the tracer by drawing it
through a slot, #, in a guide, »/, with 1ts cut
edge in contact with the shoulder 2’. Theine-
qualities in the edge of the strip produce ver-
tical vibrations of the tracer and reproduce
the original sounds. '

If the record be engravedor photo-engraved
on a metal strip, the latter is drawn past the
tracer in such manner that the point £ enters

the undulating track orgroove. If the record

be one produced by variations in the luminos-
ity of the focus, as above deseribed, the move-
ment of the fracer will be vertical; but 1f the
record is a wavy line the point will be oseil-
lated from side to side and the vibrations pro-
duaced in that way. )

The record obtained on a plate may also be
engraved or photo-engraved in a mefal plate
and reproduced by placing a diaphragm pro-
vided with a pointer in front of the plate, as
in Figs. 17 and 18, The point %4 should ex-
tend into the engraved track, so that by turn-
ing the handle and revolving the plate 1t will

follow the spiral course of the track. The
mechanism in this case is the same, so far as
the support for the plate is concerned, as that

shown in Fies. 12, 13, and 14, and described
above, and is therefore correspondingly let-
tered. The diaphragm -and tracer are of the
same construction as in the other devices.
This apparatus or means of recording and

reproducing speech is capable of many and

useful applications. It is moresensitive than
any of which I am aware, and by 1t a photo-
osraphed record of ordinary sounds may be
obtained in which the length of the vibrations
or undulations of light focus 18 several 1nches.

This malkes it useful in connection with tele-

]
]

phones or microphones, for the purpose of
recording the words or sonnds transmitted by

‘them, and such use would be facilitated by

making the reflector B of iron and placing the
recelving-magnet immediately behind it.

I have not described all the various ways1in
which this instrament may be constructed and
used; but I do not limit myself to the precise
forms shown.

T am aware that sound has been transmitted

' by means of a reflected beam of light, and L

am also aware that a reflector has been used
in eonjunction with a diaphragm for produc-
ing changes in a reflected beam of light cor-
responding to the vibrations of the diaphragm,
and these, therefore, are matters which 1 do
not ¢laim.
- What I claim is— -

1. In an apparatus for recording sound, the
combination, with a source of light and a
movable photo-sensitive surface, of a reflector

for producing movements or vibrations of or

in a beawmn of light, and mounted upon an axis

75

or pivotal support,whereby the sound-waves

producetherein anoscillating movementabout
said axis or support, as set forth. |

2. In an apparatus for recording sound, the
combination, with a source of light and a
movable photo-sensitive surface, of a reflector
for producing movements or vibrations of or
in a beam of light,and mounted upon an axis
or pivotalsupport,and a diaphragm connected
with said reflector, whereby the vibrations in
the diaphragm produce oscillations in the re-
flector about its axis or pivotal support, asset

forth.

3. Inasound-recording apparatus, the com-
bination, with a system of reflectors and a
movable photo-sensitive surface,of an inclosed
souree of light and an adjustable or telescopic
tube for directing a beam of light upon the
vibrating reflector, as herein set fortb.

4. Inasound-recording apparatus, thecom-
bination, with a source of light and a movable
photo-sensitive sarface, of a pivoted refiector,
a diaphragm for imparting oscillations or vi-

Dbrations thereto, a needle or rigid metal piece

interposed between the diaphragm and re-
flector, and one or more elastic bands for hold-
ing the reflector in position with reference to
the diaphragm. | |

CARL J. HOHENSTEIN.
Witnesses:

RoBT. IF. GAYLORD,

PARKER W. PAGE.
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