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UNITED STATES

PATENT OFFICE.

'ANTON POLLAK, OF SZENTES, AUSTRIA-HUNGARY, ASSIGNOR OF ONE-HALF
TO FRIEDRICH SILBERSTEIN, OF VIENXNA, AUSTRIA-HUNGARY.

TELAUTOGRAPH OR FAGSIMILE-TELEGRAPH.

SPECIFICATION forming part of Letters
Application filed May 25,1898

To all whom it may concerrn: ,

Be it known that I, ANTON POLLAK, mer-
chant, of Szentes, Hungary, in the Empire of
Austria-Hungary, bave invented certain new

5 and useful Improvementsin Telautographsor
Facsimile-Telegraphs;and Idohereby declare
the following to bea full, elear, and exactde-
geription of the invention, such as will enable
others skilled in the art to which it apper-

10 tains to makeand use the same, reference be-
ing had to the accom panying'drawings, and to
letters and figures of reference marked there-
on, which form a part of this specification.

The object of this invention is the forward-

15 ing of despatches in a form corresponding ex-
actly with the original and at a speed which
is at least equal to and which may even ex-
ceed that of the present electric telegraph.
The idea of delivering despatches in a form

20 gorrespending to that of the original is not
new. Thesubjectinitself issoimportantthat
jtwould bea matterof astonishmentif thecar-
‘rying out of thisidea had not already formed

tho subjectof research. ~ Theapparatushere- |

25 toforeconstructed for this purpose have, how-
ever, not been approved in practice. While
the so-called *‘copying-telegraphs” actually
give a copy of the despatch corresponding
with the original, the construction of these

30 apparatus is complicated, and they work so
slowly that they do not comply with the re-
guniremrents of practical life. Moreover, the

.. telegram to be transmitted must be written

on paper of a particular kind and with a_

35 special kind of ink, which, disregarding other
circumstances, prevents the general use of
these apparatus. - In contradistinetion to
these the apparatus invented by me attacks
and solves the problem from quite a different

.40 standpoint. In my apparatus a true photo-

graphic reproduction of the telegram sent out
from the transmitting-station is produced at
the receiving-station, whereit can be immedi-
ately delivered to the addressee.
45 The construction of the apparatus is very
» gimple and the mothod of operation is quite
automatie, so that only a small working stafl
is necessary.
. The principle of the apparatus is, shortly
o0 stated, as follows: The picture of the de-
- spateh is projected in asuitable manner onto

Patent No. 860,199, dated October ‘23, 1900.
. Serial No. 681,729, (Homodel)

aseries of selenium cells or cells of other sub-
stances the electrical resistanceof which rises
and falls in accordance with the illumination
thereof. Through the cells is successively 55
passed a citrrent of a certain strength from a
suitable source of electrivity. This current,
according tothe greateror less illumination of
- such cells, (which will hereinafter be referred
to as *‘seleninm? eells,) experiences a lesser 6o
or greater resistance, and therefore leavesthe
cell as a current of greater or less strength
and is so conducted to the receiving-station.
Here the current passes through the wind-
ings of one or more telephone-like apparatus 65
the diaphragm or diaphragms of which are set
in vibration in accordance with the streugth
of the current supplied, which vibrations can
be used in various ways, so that a strip of
filin or paper which is sensitive to light and 70
is continuonsly fed forward in a dark or
closed ehamber can be correspondingly light-
ed thereby in exact accordance with the va-
rying ilinmination of the selenium cells, and
in this manner a photograph of the telegram 7§
projected om the selenium cells i8 produced.
One has merely to take care thatat the trans-
mitting-station the single points of the de-
spatch act successively upon the seleniom
cells at a suitable speed aad that the vibra- 8o
tions of the telephone diaphragm or dia-
phragms are transmitted in & suitable man-
ner to a film or paper which is senaitive to
light by the aid oI a source of light in order
to obtain an exact copy of each single point 8§
of the despatch, and therefore a copy of the
“whole despatei.
In the drawings illustrating my invention,
Figure lisa view, partly in section and partly
in elevaiion, showing the entire device, con- 9o
sisting of a transmitting and a.receiving ap-
paratus. Fig. Zisa plan of Fig. 1, partlyin
section. Fig. 3 is au eniarged side elevation
of the telephone apparatus. Fig. 4 isa simi-
lar view of the end thereof. Fig. 5 is a plan 9§
viewshowing separately themeans for mount-
ing the reflector, and Fiz. 6 is a perspective
view of a detail. - o
I +ill first deseribe the transmitting appa-
ratus, which is shown at the wft in Figa. 1 10
and 2. '
_On the rotary wheel or disk K at the trans-
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mitting-station Tr are arranged the ranpu-
seripts. a b of the despaiches. The sou ree of
light L is in the interior of the wheel if the
despatchies ave wri tien on a transnarent sheet,
while the illamination iseffected fromn the ex-
terior if thay are written on ordinary paper.

In the box B3 is arranged a series of sele-
nium colls 1 2 3. The light issuing from the
wheel K passes through the eylindrieal con-
vex lens C' to the seleninm eells, The num-

-ber and size of such cells isvaried according to

circumstances. = Their size mus: be such that
they possess sufficient sensitiveness and that
their resistance shall be of suitable amount.
Assuming that cells of 2mm x¢ 2Pm—gmm2 gya omp-
pluyed, the despatch to be tra nsmitted should
De written on paperseventy millimeters broad
and each point one-third of a millimeter large
of the despatch should fall on one cell, so
that the magnifyiug power of the lens must
be snch that the image of each point of the
despatch of one-third of a millimeter diame-
tev shall cover one cell. Tn the case taken,
therefore, the number of cells employed would
equal the number of times one-third of a mil-
limeter is contained in seventy millimeters,
or two hundred and ten cells.” The unit of
one-third of a millimeter is chosen on the ba-
si8 that the several points thereof shall not
exceed a maximum size 6f cne-third of a mil-
limeter diameter, since the clearness of the

‘Photograph to be produced requires that this

gize should not be materially exceeded. The
several series of points of the photograph
should likewise be at a maximum distance of
one-third of a millimeter apart. - In conse-
qnence of this the wheel K must tarn through

one-third of a millimeter during the time a,

series of points comes into position for. pro-
jection on the cells. It is obvious, however,
that the apparatus can be adjusted to differ-
ent units—as, for example, one-fourth of a
millimeter—in which case a correspondingly-
larger number of cells will be required. It
has, moreover, been found that the trust-
worthy operation of selenium cells depends,
essentially, on their size, and by my 1:ven-
tion I therefore effect the illumination thereof
in such manner that a large surface of each
cell can be illuminated without employing an
apparatus of large or bulky construction.
This is attained by forming the convex lens
In this manuner, taking
the breadth of the selenium cells as two mil-
limetors, each point of the despatch can be
ird of & millimeter in diameter, while

stantially the length and -breadth of a cell.
-If desired, the lens may be so formed as to ex-
pand the point in one direction only or two
lenses may be employed. By reason of the
larger dimensions of the cel] its resistance is
reduced and the sensitiveness increased, thus
making the operation more trustworthy.
The wheel K is in connection- through the
gearing and shaft r { with one end of an arm
k, which is made of conducting matarial, and

‘ing dot will be made upon such film.

with the driving-gear s. At the otherend of
the arm k is the brush g. This brush moves

1in a cirele along the ecntact-pieces 1' 2’ 3’ of

the commutator A. Each of the contaet-
pieces is clectrically connected to one of the
selenium cells. The commutator is prefer-
ably constracted in such a manner that a se-
ries of contact-nicees 1' 2’ 3', corresponding
innumber with the seleninm cells, isarranged
on the inneredge or surface of acircnlarring
made of insulating material, each of these
contact - pieces being electrically connected
to & cell. The current passes through the
shaft ¢ and arm k to the brush g from a sonrce
of carvent X threughsaid cellsin suceession.
The arm %, with the brush ¢, is moved by
means of the driving-gear saround the inner
cireular surface of the ring of the commuta-

tor A, whereby the current is conducted in

turn to each of the selenium cells. ~ The gear-
wheels 7 7 are 30 proportioned that the wheel
K turns through one-third of a millimeter
while the arm L makes ano complete revolu-
tion and brush g in its circalar path touches
the entire series of the eontact- pieces, so that
the current passes successively through each
of the entire series of cells. Each of the con-
ducting - wires extending from “the contact-
pieces 1' 2’ 3' leads to a corresponding sele-
nium cell 1 2 3, from which conducting-wires
again extend, which unite together at 7 to
form the conductor v.
leads as a line-wire to the receiving-station
Re. It will beseen thatin effect the despatch
or writing is divided by close parallel cross-
lines and each siich line is snbdivided intoa
succession of dots or points and that each
dot or point is caused to vary the illumina-
tion of one cell, the electrieal resistance of

which is thereby affected, and this variance

causes a corresponding variance of the elec-
trical current passing through each cell and
along the common conductor ¢ to the receiy-
ing-station. The variations of this carrent
are utilized by my invention to reproduce the
original despatch in its exact form, and Iwill
now describe the apparatus for effecting this
result, which is shown to the right in Figs. 1
and 2, :
The current. from the transmitting-station
is led to the receiving apparatuos preferably
through a single conductor » and is caused
to control the passage of a ray or rays of light
onto a sensitized film in such manner that for
each dot or pointof the despatcha correspcind-
tis
obvious that a succession of such dots will
form a line corresponding with a line of the
despatch. The current from the selenium
cells 1 2 3 is passed to the telephone-like ap-
paratus a’ by means of the conductor v, and
the diaphragm b’ of the said telephone is set
in vibrations correspouding to the differing
strengths of the current. To the diaphragm
b’ of the telephone is secured one end of arod
¢, while to the other end thereof is secured a
reflector d’ in such manner that it ean swing
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one end to the reflector and at the other end
to the sheli of the telephone and both axes of
rotation are paratlel to the axis of oseillation
of the reflector. In Figs. 3, 4, and 5isshown

‘in detail the construection cf the tclephone-

likeapparatus. Upon the frameg?of thedia-
phragin b’ of the telephone is secured a trans-
verse support 0% having two pointed screws
¢, carrying between them a. shafte’. Said
shaft is provided with a fork-shaped projec-
tion €2, embracing a rod¢’ and connected wirh
it by means of a pin f%  The other end of the
rod ¢ is connected with the diaphragm b’ of
the telephone. If now the membrane is vi-
brated, as indicated by arrows, its movements
are-transferred to the shaft ¢’ in such manner
that it is turned alternately in the one and
the other direction, and as the reflector «’ is
secured to the shaft it partakes of the vibra-
tions of the diaphragm and deflects corre-
spondingly the ray of light falling upon it.
On the reflector is now projected, by means
of a source of light 1.2 and a screen, the image
of a point or, preferably, of a three-cornered
aperture, (shown ia Fig. 6,) which is reflected
from the reflector in a vertical plane in a di-
Fection corresponding to the position thereof
for the time being. ’

In order that the ray or pencil of rays re-
flected from the reflector d’ may be given a
horizontal movement to bring it along the
whole length of aslitin adark chamber R, to
be described, it is subjected before it reaches
said dark chamber to a further reflection by
means of a polygonai wirrorA’.  This polygo-
nal mirror moves synchronously with the
brush g of the commutator A in such a wan-
ner that while the mirror 2’ makes one revo-
lution on' its axis the brush of the commu-
tator makes as many revolntions as said mir-
ror has sides. The images of the variations
in current strength during one revolation of
the commutalor:brush—that is to say, the
combined points of a section of the original
picture or of the despatcn—are therefore each
reflected by one side o tlie mirror in such
a manner that by redason of the rotation of
said mirror the peucil of rays reflected on
the slit of the dark chamber is led along the
whole length thereof whila the arm K of the
commutator wmakes one revolution. At the
begiuning of the next revolution of the com-
mutator-arin, however, the next following
side of the polygonal mirror begins to reflect
and again throws the pencil of rays alongthe
slit, The reflected pencil of light-rays falls on
the dark chamber R’ in such a manner that

" the pointthereof,which,as beforestated, pref-

6o

65

erably hasathree-cornered transversesection,
enters into theslit z of said shainber (which in
this construction is one-third of a millimeter
wide) either not at all or enly partially oren-
tirely, according to the osciliations of the re-
flector ', and produees in this manner anim-
age of the point or of the Lthree-cornered ap-
erture on the sensitized film H, moviag be-

hiad theslit of said dark chamber. The move-

‘ments of the point of light which are reflected

through the slit z on the sensitized film cor-
respond with the strength of the current
passing through the telephoue. In this man-

70

ner an image of the corresponding point or -

poiuts of the despatch arranged on the wheel
K at the transmitting-station is produced, and
as the film moves forward oue-third of & mil-

limeter the next row of poiunts is registered,

and so on until the entire despateh is repro-
duced.  The message may e written upon
transparent paper with opaque linesor upon
opaque puaper with trausparent lines. In

this former case with the constiuction of ap- -

paratus shown the cells are normally light,
the reflector is normally held attracted by its
magoet, and thé beam of light may be led
across the chamber R’ below the slitz. Hence

" when a dark cell is in circuit the reflector is

less strongly attracted and accordingly moves
to-raise the beam into the slit. When the
message is written upon opaque paper, the
cells are normally dark, and the beamof light-
may be led along the chambar R’ above the
slit until a light cell comes in circuit, when
the stronger attraction of the magnet. will
deoress the reflector, causing the light toen-
ter the slit. If the brush of the commutator
is sufficiently wide to bridge the contacts 1’

85
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2’ 3" the line normally described by the bean.

of light when moving below or above the slit
will be approximately straight, being varied
to enter the slit whenever a point is to be re-
produced. If the circuit is made and broken
at-every contact, however, such line will be
wavy, but only such curves as are saused by
the current through the cells affected by the
message will bave sufficient amplitude toen-
ter tho slit. After the film H has been ex-
posad it passes downward into the recepta-
cles H', H?, and H3, which contain the fluids
successively used for developing, fixing, and
washing photograhic pictures. It may then
be removed and delivered to the addressee.

The cells herein described as *“seleniun”
cellsmay, as before stated, be of any substance
whose electrical resistance is altered or va-
ried by its illumination, any sugh subsiance
being an equivalent of seleninm.’ .

What I claim is—

1. A facsimile-telegraph comprising a plu-
rality of seienium cells, means for projecting
an image on such cells, thereby varying their
degree of illumination and electrical resist-
ance, a conductor in cirenit with'said - cells,
means forsending enrrent impulses over said
condugtor through said cellssuceessively, and.

“areceiving instriment comprising means for

cansinz said enrrent impuises to affect a ray
of lizkt, and means for recording variations
in snch ray corresponding to the variations
in electrical resistance of such cells.

2. A facsimile-telegraph comprising a plu-
rality of selenium cells, meauns for projecting
an image on said cells, thereby varying their
degree of iliumination and electrical resist-
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"ance; a conductor in cirenit with each of said
cells.and, the receiving-station, means for
sending current impulses over said condue-
tor through said eells suceessively, an elec-

. tromagnet at the receiving-station adapted

to be energized by such impulses, a refleetor
vibrated by said magnet, by weans of which
the direction of a ray of light is varied, and
means for recording such variatious. _

. 3. The combination with means for vary-
Ing a beam of light, a sensitive sheet, and
means for advancing the sheet, of means for
directing said beam across the sheet contin-
uously in one diraction so as to generate suc-

_eessive disconnected lines.

4. Inreceivingapparatusfor facsimile-tele-
graphing, a source of light, means controlled
by the transmitted current, for reflecting a
ray of light vertically and means independ-
entof the current forreflecting said ray hori-
zontally. ' o

5. Inreceivingapparatus for facsimile-tele-

“graphing, a source of light, an electromagnet,

4 reflector vibrated by said magnet, and a
‘rotating mirror, said reflector and mirror
‘adapted to vary the direction of a ray of light
vertically and horizontally. _

6. Inreceivingapparatusforfacsimile-tele-

graphing, 4 source of light, a box having a

narrow opening, and carrying a ‘sensitized
film, a mirror reflecting a pencil of light in
‘horizontal direction along said opening, a re-
flector vibrated by current impulses from the
trarsmitting-station, and reflecting said pen-
cil in vertical direction, whereby said beam
enters said opening and strikes said film at
intervals varying with the said current im-
pulses.- : -

~ 7. In-facsimile-telegraphs, a transmitting
_apparatus comprising a moving despatch-car-
rier, a4 plarality of selenium cells, and a com-
mutator having contact-pieces in connection
with the respective cells, in combination with
areceiving apparatus comprising asensitized
filin- moving in synchronism with said de-
spatch-carrier, a mirror moving in synchro-

nism with said commutator, an electromagnes.

suergized by the current from said transmit-
ting:apparatus, and a reflector vibrated by

said reagnet, adapued to reflgct a ray of light.

on said mirror, whick in tarn reflects said
Tay upon and off said strip, as said mirror is
vibrated. N T

8. In facsimile-telegraphs, a transmitting
apparatus comprising a moving despatch-car-
rler, a plurality of seleninm cells, a line con-

o

b _ 360,109

ductor, a commutator having contact-pieces .

each of- which is in connection with one of
said cells, and which acts to direct current
impulses through said cells in suceession, in
combination with a receiving instrument,
comprising neans for moving a. sensitive
strip, & mirror moving-in synchrouismn with
siid commutator, an electromagnet energized
by said impulses, and a reflector vibrated by
said magnet which throws a ray of light on
said ‘mirror, said mirror and reflector being
adapted to vary the direction of said ray of
light vertically and horizontally, whereby
said ray of light is directed on said strip dur-
ing vibration of said reflector, and when so
directed it strikes said seunsitive strip, where-
by upon continuous movement of the appa-
ratus the successive dots will produce on said
strip a tracing in exact aceordance with the
despateh carried by said carrier.

9 A transmitting instrument for & facsim-
ile-telegraph, comprising a series of parallel
elongated selenium’ cells, a source of light,
mmeansformoving the matter to be transmitted
between said source of light and said cells,
and an interposed eylinder-lens arranged to
concentrate the light upon said cells in the

6o
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form of elongated lines of light extending =

parallel with the cells. ,
10. In facsimile-telegraphs, a transmitting

apparatus comprising a moving despateh-car-.

rier, a plurality of seleninm eells, 2 line éon-
ductor, and meauns for directing current im-
pulses through said cells in suecession.

11. In facsimile-telegraphs, a transmitting
apparatuscomprising a moving despatch-car-
rier, a plerality of selenium cells, a line con-
ductor, and a commutator having contugte
pieces each of which is in connection with one
of said eells; and which acts to direct current
impulses through said cells in succession.

12. A transmitting instrament forafacsim-
ile-telegraph comprising a series of parallel
elongated selenium cells, a line condnctor
connected to each ¢f said cells, a source of
light, means for moving the matter to be
trausmitted between said source of light and
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said cells, and means for directing current .

impulses through said cells in succession.

- In testimony that I claim the foregoing as -

wy invention I have signed my name in pres-
ence of Ltwo subscribing witnesses,
. ) ANTON POLLAK.
Witnesses: .
SIGMUND RERNAUERT,
EusMUND GRRSTER. -
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