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UNITED STATES PATENT - OFFICE.

JOSEPH POLIAKOFF, OF CHHARLOTTENBURG, GERMANY.

PHOTOPHON‘OGRAPH-PHOTOPH-ONE OR SIMILAR DEVICE.

SPECIFICATION forming part of Letters Patent No. 680,614, dated August 18, 1901

~Application filed July 17, 1900, Serial Mo 23 921,

(No model.)

7o all whom it may concerr.

Be it known that I, JOSEPH POLIAKOFF, a
subject of the Emperor of Russia, residing at
Charlottenburg, near Berlin, Germany, have
invented certain new and useful Improve-
ments in Photophonograph-Photophones or
Similar Devices; and I do hereby declare the
following to be a full, clear, and exact de-
scription of the invention, such as will enable
others skilled in the art to which it appertains

to make and use the same, reference being

had to the accompanying chawmm, and 130
letters and figures of reference marked there-
on, which form a part of this specification.
Thisinvention relates to photophonographs,
photophones, and similar devices, and espe-

~cially to that class of these instruments in

which are employed selenium-cells, and has
for its object to preserve as far as possible
the intensity or power of these cells during
the operation of the instruments. It is well
known that a cell of this character when con-
tinnally exposed to the action of light will
decrease in sensitiveness, its resistance not
varying according to the intensity of the
licht thrown on it, and if exposed long enough
to the action of light the resistance becomes
practically constant, in which state it 18 use-
less for the purposes of the 1nst1 uments men-
tioned.

It is the purpose of this invention to main-

tain constant the photo-electric properties of

the cells used and use novel features of con-
struetion, to be particularly described, and
pointed out in the claims.

Referring to the drawings, in which like
partsaresimilarly designated, Figure 1 shows
a section of a photophone embodying my in-
vention; Fig. 2, a top plan view of the same;
KFig. 3, a sectwn through a similar device or
photophonograph showing the use of a per-
manentsound-record. FI'D'S 4and 5are modi-
fications in section of ph0t0phones and Kigs.
6 and 7 detail views of photophonic receivers.

A beam of light is focused from a lens 1 on
a mirror a, secured to a two-armed vibrating
lever c, made of conductive material and piv-
oted at or approximately at ifs center at 9 in
a pair of standards or supports b, fastened to
a bracket 3. The lens 1 18 shown as secured

to the casing 2 of the instrument, though not |

————T

| necessarily so positioned, to throw a beam of

]

licht on the mirror. The lever d carrles at
either end yielding eontaots g and ¢', adapted
to touch contaects p and p’, the former sup-
ported on an insulated standard 4 and the
latter on a similar standard or pin 5, located
for convenience on one end of the solenoid e,

secured to the bracket 3, and one termmal
wire of said solenoid e is connected by wire ¢
to a contact [, insulated from and carried by
the lever c, the other end of the solenoid be-
ing connected by wire h to one pole of the
battery 7 or other source of electricity. The
standard b carries a contact &k, cooperating
with the contact /, between which the solen-
oid-circuit is broken, and said contaect £ is
directly connected to the other pole of the
batteryz. Anarmature d,secured tooneend
of the lever ¢, is attracted by the solenoid e.

A pair of seleninm-cells n and ' are placed

above the mirror a, with a partition or screen

6 between them, and in such relative position
| to the mirror o that the ray reflected from

the mirror a will when said mirror is vibrated
irst fall on one cell and then on the other,
the scereen 6, which,if desired, may be omit-
ted, shleldmn‘ each cell from the light falling
on the other. Thecellnis connected by wwe
s to the msul&ted contact p and the cell n
by wire s’ to the insulated contact p’ and both
cells connected in parallel to a common bind-

| ing-post 7 by their respective wires s*and s°.

This bmdmﬂ'-post 7 forms one terminal of &
metallic circuit 7, connected to a telephone-
receiver u, the other terminal of said circuit
being a similar binding-post 8, direectly con-
nected by wire r to one termmal of a second
battery o, the other terminal thereof being
connected by wire ¢ to the pivots 9 of the vi-
brating lever c.

The opemtmn of the device is as follows:
The mirror a, ecarried by the conductive le-
ver ¢, IS caused to vibrate by the attraction
of the armature d to the magnet against the
stress of the spring f.
including the battery ¢ and independent of
the othe1 circuits, 1s as follows: Current flows
from battery s, wire i, solenoid e, wire g, con-
tacts [ and %k, wire 10,back to batteryz. The
solenoid e will be energized, the armature d
and its attached parts attracted, circuib

| The solenmd circuit,
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2 680,614

cells u .and 2, respectively, and the other
coating with the batteryo by the wire?. Thus
the above described contact-breakers p ¢ and

broken at &£ [, and the lever ¢ and armaturé
d returned by spring J to the position shown
in the drawings. Light coming through the

lens 1, whose vibrations are varied by souud | p’ ¢’ are replaced by the condenser 7. In- 7o
g either in or across the path of the light, will | stead of a condenser an inductor may be em-
be reflected from the vibrating mirror first l ployed. In both instances the effect will be
on one and then on the other of the selenium- | the same as described with reference to Figs.
cells, their resistances being varied accord- | 1 and 2. The electrie interrupter shown in
ing to the modified reflected-light vibrations, | Figs. 1 to 4 may also be replaced by 2 me- 75
10 and at the same time that light is on a cell ch&mcal interrupting device.
circuit will be closed throun‘h it, the clremt In Fig. 5 a clockwork w is employed for
through the other cell bemn' open—viz., cur- | the same purpose, which imparts to the mir-
rent flows from the battery 0 by wire £ to | ror a the necessary vibratory motion by means
pivot 9, lever ¢, yield ing or spring contact g, | of suitable connecting rods or levers. 30
15 contact p, wire s, cell n, wire s*, post 7, wire Having thus deseribed myinvention, what
7', telephone u, back to post 8, wire r, back to | I claim as new therein, and desire to secure
the other terminal of the battery o. When | by Letters Patent, i~
the armature is attracted, the light is caused 1. In instruments of the class described,
to fall on the other celln’ and circuitis closed | means for producing sound-modified light, 85
20 from battery o, thxoun’h wire 7, pwot 9, lever devices for vibrating a reflected ray of such,
c, bprmfr—contacb g', contact 7'y, wire s', cell | and means arranged to receive said rays to
n’, wire s°, post 7, and back to battery 0, as | affect an electric eurrent, substantially as set
previously de%rlbed forth. |
In Fig. 3 the same arrangement is shown 2. Ininstrumentsof the classdescribed, the go
25 with a different means for producing varia- | combination with photo-electrie cells, of de-
tions in the light-waves, and this is done by | vices for vibrating a ray of scund- modified
means of a positive photographie sound-rec- | light to one and then to another of sald cells,
ord, which can be made as follows: A sensi- substantlally as set forth.
tive ribbon v 1s mechanically fed past an 3. Ininstraumentsof the class described,the g5
30 openingorsliot 11 and exposed to licht whose { combination with photo-electric ecells, of a
vibrations are varied by a polished sound- | light-screen between the cells and devices for
vibrated diaphragm 12 or one carrying a mir- | vibrating a ray of sound-modified light from
ror that reflects a ray through the lens1 from | one cell to another, substantially as set forth.
alens 13 in a tube 14 at anv angle to the tube . 4, In insironments of the classdescribed the 100
35 This negative is developed and a positive is | combination with selenium-cells connected in
made from 1t and fed at the same rate past | a telephone-circuit of a vibrating mirror;
thesameopeningll,through whichuniformly- | Whereby a reflected ray of ,sound modlﬁed
vibrating light is passed to the mirror ¢, and | light is sent albernately to one cell and to the
these waves of varying intensity due to the } other' 105
40 difference of intensity of the film are then 5. In instruments of the class described the
refleeted to the cells and sound transmitted } combination with two selenium-cells connect-
to the phone, as before described. - ed in a telephone-circuit of a vibrating mirror
It is not absolutely necessary that the se- | and a vibrating lever carrying the a,mna.tuw
lenium-cell of the receiver described above, | of an electric mterrupter and the said mirror. 110
45 which at the time being is not exposed to | 6. Ininstrumentsoftheclassdescribed, the
light, be shunted off from the circuit as long | combination with photo-electriccellsarranged
as provision is made that the two selenium- | to be successively connected 10 a telephone-
cells do not disturb one another. In orderto | circuit, devices for vibrating sound-modified
avoidreciprocaldisturbancesoftwoselenium- | light-rays first to one cell and then toanother, 115
so cells included in the circuit of a telephone | and means for cutting out of eircuit those
apparatus, condensers or induction appara- | cells on which the sound modlﬁed rays of
tus can be used with advantage. The con- { licht do not fall. |
denser operates in this manner that the con- | 7. Ininstramentsof the class deseribed, the
tinuous or slowly-undulating currents can- | combination with photo-electriccells arranﬂ'ed 120
55 not be transmitted thereby, but that the cur- | to be successively connected to a telephone-
rents alternating in direction or intensity are | circuit, of a screen between adjacent cells, a
transmitted without hindrance. The current | vibrating mirror a circuit-breaker connected
that is led to one coating of the condenser | thereto, whereby a reflected ray of sound-
produces a corresponding current in the sec- modified light is sent to and current simul- 123
6o ond coating, from which it may be gathered | taneously sent throughthe cells, substantially
that in the operation of one of the selenium- | as set forth.
cells the other selenium-cell has no actlon on 8. Ininstruments of the class described the
the telephone. combination with a pair of selenium-cells con-
In Fig. 4 a condenser y is employed, one | nected in a telephone-circuit, contacts elec- 130

'55

c¢oating of which is connected with the branch.
cuemts s and s?, leadmﬂ' from the selenium-

trically connected to said cells, a conductive
electrically-vibrated lever adapted to close
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circuit through either of the said contacts, a
selenium- cell and the telephone-circuit an
electrical connection between said lever and
a source of current and a mirror carried by
said lever, substantially as set forth.

9. In mstruments of the classdescribed, the
combination with photo=electriccells errdncred
to be successively connected to a telephone-
circuit, a screen between adjacent cells, an
elecmmally -vibrated circuit- breaker and a
mirror arranged to direct current through
and sound- modlﬁed light successively to smd
cells, substantially as set forth.

10. In instruments of the class described,
the combination with a pair of selenium-cells
arranged to bealternately connected toa tele-
phone-circuit, of a pair of contacts each elec-

trically connected to a cell, a conductive vi-

brating lever arranged to alternately close
circuit through one contact, cell and tele-

phone-circuit, electrical connections between

said lever and a source of electric supply, a
mirror andan armature onsaid lever, a solen-
oid opposite the armature; an independent
circuitforsaid solenoid and a circuit-breaker
included in the solenoid-circuit and carried
by said vibrating lever, substantially asand
for the purpose Set forth

11. Ininstruments of the classdescribed, in
combination, a lens, a vibrating mirror atits
focus, a mechanically-moved pesnswe photo-
graphic record of sound-modified light-waves
moving across the path of light focused from
said lens to the mirror, a pa,ir of selenium-
cells arranged to alternately receive light-im-
pressions from said vibrating mirror to said

)

‘ eei]s included in parallel in a telephone-cir%

cuit, substantially as set forth.

12 Ininstruments of the class deseribed in
combination, a lens, a vibrating mirror at its
focus, a poeltwe photo r'aphlc sound-record
mechemeelly moved across the path of light
between the lens and mirror, a pair of ele—
niom-cells included in a telephone circulf
and arranged to elternetely receive the fo-
cused 110'11’0 from said mirror, screens for
sald eells to shield them from all light but
that reflected from said mirror to the respec-
tive cells, and means for placing only that
cell in cireunit, which is affected by the re-

flected ray from the mirror, substantially as

set forth.

13. Ininstruments of the class desembed in
combination, a photo-eleetric cell included in
a telephone- euemt a moving photographic
sound -record, and means for passing light
through said record to the cell, eubbtantmlly
as set forth.

14. Ininstruments of the class described in

combination, a photo-electric cell included in

a telephone-circuit, a moving positive photo-
oraphic sound- Ieceld and means for passing

uniformly-vibrating I oht through said sound-

record and feousmo* 113 on the cell substan-
tially as set forth.

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two subscrlbmﬂ* witnesses.

J OSEPH POLIAKOFI‘

Witnesses:

MAx C. STAEHLER,
HENRY HASPER.
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