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Lo all whom it may concern. mon form of continuous-line-writing telegra-
Be it known that we, ANTON POLLAK and phy, in which the matter to he sent 18 man-
JOSEF VIRag, residing at Budapest, in the nally written by the operator at the trans-
KEmpire of Ausstrinungm*y, have inventeqd mitting-station, the stylus at the recelving-
certain new and useful Improvements in | station being caused to follow autographic- ss
W 1*iting-Telegmphs, of which the following | ally the movements of the transmitting-pen.
18-a specification. Disregarding the limitations imposed upon
Thisapplication isa division of ourapplica- | such systems by the necessary delicacy and
tion, Serial No. 21,968, filed June 28,1900, and complexity of construetion, no rapid trans-
Is directed to the apparatus shown in that | mission 1s possible because of the necessarily 6o
application forcarrying into effect the method | slow movements of the manually - directed
therein set forth. tmnsmittiug-pen; nor is rapid transmission
Thisinvention relates to Systems of writing possible in those systems of telegraphy in
telegraphy—that is to 84y, to that form of | which the transmitted matter 1S broken up
telegraphic transmission wherein the receiv- | into dots and a, current impulse sent over the 6 5
Ing instrument is caused to trace in a sub- | line for each dot, to be reproduced in proper
stantially continuonsg unbroken outline the position by the synchronously - moving re-
written letters composing the matter trans- ceiving instrument to record whatis, in effect,
mitted. We thus use the word ‘““trace” in | a facsimile of the message transmitted. The
this specification and claims to indicate the Speed of transmission in such systems is ef- 7o
generating of the letters or characters by the fectively limited by the great number of im-
movements of a single point, whereby it forms pulses required for the transmission of each
a substantially continnous line as distin- | character.
guished from those Systems in which the re- The present invention provides a system,
celver has means for simultaneously forming therefore, in which the message is recorded 4 5
a series of points or dots which are Inecapa- | in ordinary written or seri pb characters and
ble of movem ent, and hence can trace con- | in which a hitherto-unattained speed of trans-
tinuous lines only by reason of the movement | mission is reached.
of the paper past them. In such latter SyS- 1he apparatus herein shown is designed to
tems the vertical lines of thelettersare formed Carry such systems into effect. In 1ts pre- 8o
by the simultanecus impression of a series of ferred form such apparatus is of very simple
points or dots one above another. construction and its operation is certain and
Inits preferred form thisinvention provides reliable, regardless of the common variations
% System of telegraphy in which the charac- | in the condition of the line-cireuit. -
Lers so written or traced are automatically Our invention enables us to transmit tele- 35
transmitted—that is to say, the matter is graphically both open and closed charactors,
transmitted in the form of current impulses i Which are recorded by the receiving appa-
which are autocmatieally ormechanically sent | ratus in a clear and legible manner and in
over the line—and in which the receiving in- | form closely correspondin g to ordinary hand-
strument is acted upon by such impulses to | Writing. | 90
record the transmitted matter in written or In the preferred form of our invention we

~ecrint characters. The written characters combine with a suitable receiver capable of

are distinguished by tollowing a set or con- responding to current Impulses a transmis-
ventional form instead of neine —~faesimile | sion apparatus canable of automatically send-
of characters written at the transmitting-sta- | in gover the line current im pulses which vary o 5
tion, as in the so-called ¢ facsimile - tele- | in intensity and duration and preferably also
graphs” or ¢ telantographs.” Hence the in direction, such varlations corresponding to
writingaccording to oursystemmay betermed | the characters to be transmitted, The trans-
““non-autographic.” mitted impulses and their mutualrelation are

Our system is distinguished from the com- | preferably controlled byasuitable strip,which 100
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is perforated to correspond with each char- | upon its. axis 41 by the magnetic field gen-
acter to be transmitted. REach character is | erated by a snitable magnet N S. The mir-
therefore sent over the line in the form of an | ror is adapted to direct a ray of licht from a 7o
impulse or a combination of impulses having | source 14 onto a sensitive strip 16, moving in
¢ such relation to each other that they cause the direction of the arrow in accordance with
the receiver to move in such manner as to | the positive or negative impulses passing
write or trace the character sent. through the coil of an electromagnet 13, in-
Referring to the accompanying drawings, troduced in the line, which impulses attract 75
whichillustrate ourinvention, Figurelisare- | or repel the diaphragm 42. Fig. 14 1illustrates
10 production of the Gothiccharacter ““a.” kig. the ordinary movements of a ray of light de-
9 represents a transmission-strip having suit- flected by the mirror when the latter is tilted
able perforations for influencing the receiver in opposite directions from its position of rest
toreproduce the characterillustratedin Irig.1. | by current impulses of opposite polarity. 8o
Fig. 3 is a reproduction of the first six letters Receivers of this type are well known under
15 of the Gothic alphabet. Fig. 4 is a view of the name of ‘“oscillometers,” examples of
the transmission-strip perforated to produce | which are described by Blondell in the FHlec-
these characters. Fig. 5 is a diagrammatie | {rician, Vol. 30, p. H71. | .
view showing the transmission and receiving Fig. 1 of the annexed drawings illustrates 85
 apparatus.  Fig. 6 is a reproduction of the | the written Gothic letter ¢“a,” which will be
20 Latin letter “a.” Fig. 7 is a diagrammatic | seen to consist entirely of substantially up-
view of Fig. 6, illustrating the formation of ward and downward lines. Starting from a
said letter. Fig. 8 illustrates the perfora- | suitable level a, the line constituting this let-
tions for transmitting such letter. Fig. 9 is | ter passes downwardly and thence upwardly go
a reproduction of a connected series of Latin | to the same level at b. Such a line will be
2t letters. Fig. 10 is a view of the transmis- termed herein a ‘“letter element.” The line
sion - strip having perforations correspond- from D to ¢, constituting the second letter ele-
‘ing thereto. TFig. 11 is a diagrammatic view mentin the letter ‘“a,” correspondsin contour
illustrating the form of apparatus used for | with the first element, but is smaller in size. 95
sending closed characters. Fig. 12 is a dia- | The third element of the letter shown consists
30 grammatic view of a similar apparatus. Fig. | of the line from c¢ to d, which corresponds in
13 is a diagram of a modification. Fig. 141s | size and form with the first element. Con-
a diagram illustrating the common move- sequently the letter ‘“a” consists of three let-
ments of the vibrating diaphragm. Fig. 15| ter elements, and of these three the second roo
is a vertical section of one form of receiving | element differs from the first and third only
35 apparatus. Fig. 16isa plan thereof with the | in size. As the amplitude ot the vibrations
" mirror orreflector removed. Fig.17isaplan | of the receiver depends upon the intensity ot
of another or ‘‘double” receiving apparatus | the current impulses received by it, it will
with the mirror removed. Fig.18isa vertical | be seen that to produce the letter ‘“a” at the xoj
section thereof, and Fig. 19 is a plan view receiving - station the transmitting device
40 showing the mirror and its mounting means should be capable of sending an impulse, for
in detail. instance, of medium intensity and duaration
Our invention enables us to transmit tele- | to form the first element. A slight intermis-
‘graphically both open and closed characters. sion should then take place in order to en- 110
For the sake of simplicity of explanation, able the diaphragm of the recelver toassume
45 however, we will provisionally assume that its original position, after which an impulse
the characters to be written are as simple as | of lower intensity and much shorter duration
possible —that is, characters in which mno is transmitted, which is followed by a short
closed lines occur. Most of the Gothic let- | intermission to again enable the diaphragm 115
ters are of this character and also partof the | to assume 1its original position. The third
so written Latin letters. | element is produced by an impulse of the
In the constiuction of our apparatus shown | same intensity and duration as the first. In
in the drawings we make use of an oscillating | the same manner other letters can be divided
‘“ telephone-receiver” of any suitable con- | up into a few elements. It will be observed 120
~ struction—as, for instance, that shown in that two factors are active in the produc- '
sz Figs. 15and 16. In these figuresa mirror 19 tion of such letters—Ifirst, the movement of
is mounted upon an edge 41, about which it | the sensitized strip, the direction of which
may oscillate. A light spring 51 is fixed at is indicated by the arrow in Fig. 1, and,
one end to the receiver and at its other end is | second, the movement of the ray of light 125
| formed with an edge or point 49, which bears | caused by the receiver. If the mirror of the
60 against the under side of the mirror. Ie- receiving apparatus were mounted w cscu--
tween the spring 51 and the diaphragm 42 of | late tpon an axis extending parallel to the
the receiveris interposed a light rod 50, which direction o movement of the paper, the two
transmits the vibrations of the diaphragm to | lines of the letter element ¢ b would diverge 130
the mirror at one side of its axis 41, and thus | from a vertical line with approximately the
6z tilts the mirror in accordance with such vi- | same degree of angularity. The desirable
brations. Preferably the mirror has an iron | slant of the letter is obtained by mounting

plate fixed to its back and is held in position !

this mirror upon an axis extending obliquely
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tosuchdirection. Such slant
as desired, but preferably
of ordinary handwriting,
Ourinvention provides an automatic trans-
mitter which is eapable of sending current
impulses over the line which correspond to
the direction and size of a single letter ele-
ment. ‘I'ne means we prefer for accomplish-
Ing this result will now be described with ret-
erence to ig. 5. Upon a shaft ¢ are mount-
ed several conducting-disks 7, 3, 9, and 10,
which are insulated from each other by any
suitable material and form a rotary drum,
which is driven, for Instance, by a small elec-
tromotor 34, The disks 7, 3, 9, and 10 are
connected to points of different potential and
preferably also of different polarity of a bat-
tery 1 by wires 2, 3, 4, and 5. It is obvious
that when the line-wire is connected to any
one of such points of different polarity and
potential of the battery a current Impulse
will flow over the line-wire and influenece the
receiver in accordance with the character of
the impulse. Any suitable means for auto-
matically transmitting impulses correspond-
Ing with the letter or character to he sent
may be employed; but we have shown the
perforated strip 11, which is fed over the
drum by the rotation of the latter, and above
such strip is loeated a brush 12, which is con-
nected to the line and which is adapted to
transmit impulses over the line in accordance
with the position and length of the perfora-
tions passing under it. According to our in-

may be as great
approximates that

~vention the strip is perforated according to

the characteristic impulses which are neces-
sary for the production of each letter to be
transmitted. Thus in Fig. 2 the perforation
¢ b corresponds in position to the disk J, con-
nected with the point of medium intensity
and (for instance) positive direction of the
battery 1. The perforation b ¢ corresponds
with the disk 8, which is of positive direction
and lower intensity, and the perforation ¢ ¢
corresponds with the perforation ad. The lef.-
ter elements shown in Fig. 1 are produced by
the perforations shown in Fig. 2 and are of
one polarity or direction 23, for instance,
positive—assuming that the writin a1sto start
from a middle line, (indicated at @.) The let-
ter elements extending above this middle line
may be produced in such casge by a negative
tmpulse. In Fig. 3 we have shown the first
siX letters of the Gothie alphabet and in Fig.
£ a transmission-strip perforated to corre-
spond therewith. Assuming that the lines
recorded below the middle line are produced
by positive impulses, those above will be Pro-
duced by negative impulses. Thus in the let-
ter “*b” the upper perforation corresponds in
position to the disk 7 and produces the up-
ward element of thisletter. In the letter ¢ f”
the lower perforation corresponds in position
tothe disk 10, and hence transmits a positive
impulse of greater intensity than the disk 9,
which is manifested at the receiving-station
by a greater amplitude of movement of the

— ]

L

diaphragm and mirror, and hence a longer
elementis recorded. If the writing is started
at an upper or lower line, the polarity of the
impulses may be constantly thesame and only
the intensity and duration need be variable.

The foregoing desecription renders it clear
that for the recording of any of the different
characters only a few—on an average not
more than three—perforations will be re-
quired. If complicated characters are to be
recorded, however, these characters must be
subdivided into a greater number of ele-
ments, and the length and mutual relations
of the perforations of the transmitting-strip

- must be selected in aceordance with the na-

ture of the elements which are to be recorded.

If the characters to be transmitted should
not consist of elements transverse to a hori-
zontal line, but also of elements extending
in the same direction as the line—that is to
say, closed letters—the single elements are
formed by two components acting trans-

versely to each other, and the transmission

of separate current impulses corresponding
to the character of these components is nec-
essary. In this case two transmitters are re-
quired, each of which is adapted to transmit
Impulses corresponding to the nature of one
of these two components. |

Fig. 6 of the drawings illustrates a written

Latin letter ““a,” and Kig. 7 illustrates the

line representing the components correspond-
ing to the nature of the elements of thig let-
ter and indicating the kind of eurrent im-
pulses which are transmitted to the reeceiver.

Fig. 8 illustrates the perforations corre-
sponding to the written Latin letter ““a.” In
transmitting letters of this character two
transmitting apparatus are used and prefer-
ably two receiving apparatus. A recelving
apparatus corresponding to that shown in
Fig. 5 is employed for the purpose of reflect-
Ing the ray of light transversel y of the writ-
ing-line in the same manner as before de-
seribed. In Fig. 7 the direction of reflection
of this mirror is indicated by the arrows e.
For the purpose of directing the ray of light
reflected by this mirror in the direetion of
movement of the sensitive strip we employ
a second receiving apparatus, similar to the
first, but having its mirror mounted upon an
axis extended angularly to that of the first

and which is adapted to direct the ray of

light approximatelyin the direction indicated

by the arrow f.  In Fig. 7, startin g from the
line g, an impulse of medium Intensity act-

ing upon the first mirror produces a down-
ward line in the direction indiecated by the
arrow-heads. At approximately the point /
an impulse reaches the second mirror, which
tends to deflect the ray of light rearwardly,
the resultant of this compound reflection car-
rying the ray of light to a point i. At this
point the impulse upon the first mirror is cut
off, with the result that while the second mir-
ror 1s still acting to reflect the ray of light

| rearwardly the direction of such ray is modi-
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fied by the elasticity of the first diaphragm, ‘

which tends to assume its position of rest.
At the point j, the effect of the impulse upon
the second mirror being exhausted, it 1s now
moved by its diaphragm toward 1{s position
of rest, which would direct the ray of light
to the point 7 were it not that the first mir-
ror, still moved by the elasticity of its dia-

phragm, tends to move such ray to the point
» ¢. 'Thetwo mirrors thus modify each other’s
effect upon the ray of light, which thus fol-
lows the direction indicated and reaches the
normal level at the point k. A succeeding
impulse, acting upon the first mirror alone,

now directs the ray to the point [, whence 1t

returns to its level by the elasticity of its dia-
phragm. |

In Fig. 8 is illustrated the three perfora-
tions which are necessary to produce the let-
ter “a” in their correct relative positions.
The perforations m act to produce the move-
ments of the first mirror and the perfora-
tion 7 to produce that of the second mirror.
By the proper selection and location of the
perforations of the transmitting-strip any ot
ihe letters of the alphabet may be reproduced.

Fig. 9 represents a faithtul copy of two
oroups of letters written by the apparatus
herein deseribed, and Fig. 10 illustrates the
perforations of the transmission-strip corre-
sponding to these letters. |

In Fig. 11 is shown one suitable form of
transmitting and receiving apparatus. In

 this figure are shown two batteries or parts

of batteries 32 and 33, insulated from each
other, and two groups of disks 19 and 20, con-
nected to said batteries at points of different
polarity and intensity. Separate brushes 21
and 22, respectively, conduct the current
from the groups 19 and 20, the brush 21 be-
ing connected to the receiving apparatus 2

and the brush 22 with the receiving appara-

tus 26. The current returns to the battery
through the earth, a common line-wire, or
separate line-wires 27 and
the points O of the batteries. For the sake
of simplicity the two insulated oroups 16 and
20 are united in a single drum mounted on a
shaft 23, and for the same reason the perfo-
rations which respectively influence the re-
ceiving apparatus 25 and 26 are formed In a
single strip 24. The two receiving apparatus
25 and 26 are each similar to that shown 1in
Fig. 5, the receiver 29, which may correspond
to the first receiving apparatus just men-
tioned, being adapted to direct the ray of
licht up and down upon the sensitized strip
21 and the receiving apparatus 26 belng
adapted to direct suchray horizontally or lon-
oitudinally of the strip. A ray of light from
3 source 30, which first falls upon the mirror
of the receiver 26, from which it is reflected
to that of the receiver 25 and thence upon
the sensitive strip 81, moving in the direc-
tion of the arrow, traces on such strip a line
corresponding to the combined movements of
both mirrors. The mirrors of the two re-

28, as desired, to

- . . | 675,496

ceivers are shown as oscillating upon axes eX-
tending at substantially right angles to each
other; but such axes may be relatively ar-
ranged as desired, dependingupon the direc-
tion of the components by which the letter
elements are formed.

In order to sharpen the record, we prefer to
employ a condenser or condensers 18, which
are connected in parallel with the recelving
instrument, as shown in Fig. 5, and we also
prefer to employ suitable self-inductors 17,
which overcome to a great degree the capac-
ity, self-induction, and resistance of the line.

For the purpose of obtaining the clearest
and most legible reproduction of the letters
it is obviously necessary that there be a cer-
tain difference of phase between the current
impulses corresponding to the several com-
ponents of the letter elements, and with a cer-
tain method of perforation this is accom-
plished by the location of the brushes and
can be regulated by the adjustment of same.
In order also to regulate the difference ot
phases at the receiving-station, the capacity
of one or the other of the two condensers,
Figs. 11 and 12, coupled parallel to each of the
telephone-receivers, may. be suitably modi-
fied, or adjustable self-inductors 35 are used
with the receivers. In some cases both these
regulating devices may be simultaneously
used. * | | |

In the construction of apparatus just de-
seribed, which allows of the recording of
closed-letter elements, the two receivers may
be so united that (with the use of the tele-.
phone-receivers) the diaphragms of the two
recoivers are so connected with one single
mirror that each diaphragm individually and
both jointly are allowed to control the motion
of the mirror, this construction being shown
in Figs. 17, 18, and 19. In these figures the
mirror (which is omitted for clearness) is
mounted upon three points 46, 46, and 47, two
of which, 46 46, are shown as ad justable rela-
tively to the fixed point 47. Hach of the points
46 is formed on the end of a light spring 49,
which springs are fixed at their other ends to
the poles of suitable magnets N S N S.
springs 45 45 are connected to diaphragms 45
by light rods 44 44, (see Fig. 18,) and each is
vibrated in accordance with the vibrations of
its diaphragm, such vibrations being com-
municated to the mirror. The exact points
on the mirror against which the points 46 46
act are determined in practice by the charac-

ter of movement desired to be imparted to

the mirror by each diaphragm. The point 47
may be carried by a suitable arm 48, as shown
in Fig.17. The mirror1is preferably provided
with an iron back, so that it is held firmly to
its supporting-points by the magnetic fields

cgenerated by the magnets N SN S. With
this construction the use of a second mirror
becomes, of course, superiluous.

As this invention is devised to enable the
most rapid transmission of telegraphic de-
spatches, it is desirable for the purpose of pre-
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venting disturbances in the line to cut in at |

the start of the line parallel solf-indueting
lines 17, Figs. 5 and 11, as before deseribed,
and in this case the manner of making con-
nection, as shown in Fig. 11, may be so modi-
fied that one part 19 of the transmitteris con-
nected in one loop with the corresponding
part2sof the receiver, and the other part 20 of
the transmitter is connected to the centor of
the self-inductor 29, while the corresponding
part 26 of the receiveris cutin a line starting
from the center of the first part 25, returning
through the earth. This arrangement of con-
nections presents the advan tage that the loop
1s free from induction and the other line has
only slight resistance and slight self-indue-
tion.

It will be understood that the transmitter
may be variously constructed-—as, for in-
stance, as shown in Fig. 13, where the single
points of the battery are not connected with
the disks forming the partsof the drum, but
with the requisite number of mutually-insu-
lated brushes 386 37 38 39 40, 1n which case
the formation of the drum of single insulated
disks becomes unnecessary. The electrical
connection is in this case only changed in so
far that the drum of the transmitter 1S COn-
nected to the line.

Ubviously other means for ihe automatie
transmission of currentimpunlses may be used
instead of the perforated strip of paper.

We have described with reference to our
present invention a receiver which is capable
of tracing a continuous line. Itis to be ob-
servedt, however, that this language refers
more directly to the capability or adaptability
of the receiving instrument of performing
such movements than to the actual record
produced. Ior instance, the breaking up or
disconnecting of the outlines of the charac-
ters would not avoid the invention, this and

other similar modifications being within the

scope of our improvements.

We do not limit ourselves to the construe-
tion of apparatus herein set forth, as any suit-
able mechanism in this or in analogous arts
which is capable of carrying our system of
telegraphic transmission into effect will be
within our invention.

We have described our invention with ref-
erence to only Latin and Gothic characters;
but it is applicable to those of other forma-
tions, and it is to be understood thatthe terms
employed in the claims are also intended to
cover such other characters, S1gns, or symn-
bols as acquire individuality or meaning by
reason of their shapes, outlines, or contours
rather than those elementary signs such as
are iliustrated by the Morse alphabet, for in-
stance, which are intelligible largely by rea-
son of their repetition, arrangement, or per-
mutations.

We claim as onr invention the following-
defined novel features, substantiall y as here-
inbefore specified, namely:

L. In a writing-telegraph, the combination

]

;=
t k
4 N ;

with a transmitter adapted to mechanically
Impose upon the line for each character of
the message to be transmitted a definite and
predetermined number of current im pulses,
of a receiver adapted when acted upon by
such impulses to trace the message trans-
mitted in seript characters.

2. In a writing-telegraph, the combination
with a transmitter adapted to mechanically
Impose upon the line for each character of
the message to be transmitted s definite and
predetermined number of current 1mpulses,
which correspond in intensity and mutual re-
lation to the elements of such characters, of
a receiver adapted when acted upon by such
impulses to trace the message transmitted in
script characters.

o. In a writing-telegraph, the combination
with a transmitter adapted to mechanically
Impose upon the line for each character of
the message to be transmitted a definite and
predetermined number of current impulses
which correspond in intensity, duration and
mutual relation to the elements of such char-
acters, of a receiver adapted when acted upon

by such impulses to trace the message trans-

mitted in seript eharacters.

4. In a writing-telegraph, the combination
with a transmitter adapted to mechanically
impose upon the line for each character of
the message to be transmitted g definite and
predetermined number of current impulses,
which correspond in intensity, duration, di-
rection and mutual relation to the elements
of such characters, of a recejver adapted
when acted upon by such impulses to trace
the message transmitted in script characters.

o. In a writing-telegraph, the combination
with a transmitter adapted to mechanically
impose upon the line for each character of
the message to be transmitted a definite and
predetermined number of current impulses,
comprising a means for producing varied im-
pulses, and a moving body having means for
governing the produection of such impulses,
of a receiver adapted when acted upon by
such impulses to trace the message transmit-
ted in seript characters. |

6. In a writing-telegraph, the combination
with a transmitter adapted to mechanically
lmpose upon the line for each character of
the message to be transmitted a definite and
predetermined number of current impulses,
comprising a means for producing varied im-
pulses, and a moving body formed with per-
forations for governing the production of
such impulses, of a receiver adapted when
acted upon by such impulses to trace the
message transmitted in script characters.

7. In a writing-telegraph, the combination
with a transmitter adapted to mechanically
impose upon the line for each character of
the message to be {ransmitted a definite and
predetermined number of current Impulses,
comprising a plurality of contacts adapted to
be electrically connected with sources of cur-

| rent of dilferent intensity, a perforated strip
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having perforations of different length and |

arrangement, and a connection for leading

‘current impulses to the line in accordance

with the position and length of such perfo-

rations, of a receiver adapted when acted

upon by such impulses to trace the message
transmitted in seript characters. |

3. In a writing-telegraph, the combination
with a transmitter adapted to mechanically
impose upon the line for each character of
the message to be transmitted a definite and
predetermined number of current impulses,
comprising means for moving a perforated
strip, a plurality of contacts on 0ne side of

said strip, connected to sources of current of.

different intensities, a circuit connection on
the other side of said strip, and such strip
having rows of perforations corresponding
with the respective contacts, and having per-
forations of varying length, its perforations
being arranged in groups for the individual
characters, and those of each group corre-
sponding in position and length with the in-
tensity and duration of the impulses required
to transmit the elements of its special char-
acter, of a receiver adapted when acted upon

by such impulses to trace the message trans-

mitted in script characters.

9. In a writing-telegraph, the combination
with a transmitter adapted to mechanically
impose upon the line for each character of
the message to be transmitted a definite and
predetermined number of current impuises,
comprising a means for producing impulses of
different duration and direction, and a mov-
ing body governing the production of such1m-
pulses, of a receiver adapted when acted upon
by such impulses to trace the message frans-

‘mitted in script characters.

- 10. In awriting-telegraph, the combination
with a transmitter adapted to mechanically
impose upon the line for each character of the
message to be transmitted a definite and pre-

d

determined number of current impulses, of a

vibratory receiver adapted when acted upon
by such current impulses to trace in script
characters the message transmitted.

11, In awriting-telegraph, the combination

with a transmitter adapted to mechanically
impose upon the line for each character of
the message to be transmitted a definite and
predetermined number of current impulses,
of a receiver having a mirror adapted to re-
flect a ray of light, and said receiver having
an electroresponsive part adapted when acted
upon by such current impulses to vibrate sald
mirror to trace with said ray of light the mes-
sage transmitted in the form of seript char-
acters, and a sensitive strip for recording the
movements of such ray of light.

12. In a writing-telegraph, the combination
with a transmitter adapted to mechanically
impose upon the line a definite and predeter-

"mined number of current impulses, corre-

sponding to the components of the characters
to be transmitted, of a receiver adapted to

simultaneously respond to current impulses i point,
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corresponding tosuch components, and under
the influence of such impulses to trace seript
characters in a line which is the resultant of
stich components. |

13. In a writing-telegraph, the combination
with a transmitter adapted to mechanically
impose upon the line a definite and prede-
termined number of current impulses, cor-
responding to the components of the charac-
tors to Dbe transmitted, of a receiver having
clectroresponsive parts adapted to sim ultane-
ously respond respectively to cuarrent 1im-
pulses corresponding tothe respective compo-
nents and means controlled thereby adapted
to trace seript charactersin aline whieh is the
resultant of such components.

14. In a writing-telegraph, the combination
with a transmitter adapted to mechanically
impose upon the line a definite and prede-

termined number of current impulses, cor-

responding to the components of the charac-
tors to be transmitted, of a receiver having
movable parts adapted to simultaneously re-
spond respectively to currentim pulses corre-
sponding to the respective components, and
2 means for combining the movements of the
simultaneously-moving parts in a line which
is the resultant of said components, whereby
to trace seript characters.

15. Inawriting-telegraph, the combination.

with a transmitter adapted to mechanically
impose upon the line a definite and prede-
termined number of current impulses, cor-
responding to the components of the charac-
ters to be transmitted, of a receiver having
vibrating parts adapted to oscillate in direc-
tions corresponding to such components and
to trace seript characters in a line which 18
the resultant of such components.

16. In a writing-telegraph, the combination
with a means for imposing upon the line cuar-
rent impulses corresponding to the compo-
nents of the characters to be transmitted, of
o Teceiver adapted to reflect a ray of light in
2 line which is the resultant of said compo-
nents, and a sensitive strip for recording the
movements of said mirror. |

17. A receiver comprising means for re-
flecting a ray of light, means for projecting
a ray of light upon said reflecting means, and
two members adapted to move said reflecting
means in sneh manner as to wmove sald ray
of light in transverse directions, whereby said
members by their combined movements trace
with such ray of light a line which is the re-
sultant of said movements,

18. A receiving apparatus comprising a
mirror and a plurality of moving parts, adapt-
ed to impart to said mirror movements in
different directions, and adapted when simui-
taneously acting against said mirror to move
it in a line which is the resultant of their com-
bined movements. |

19. A receiving apparatus comprising two
elastic diaphragms,an electromagnet for each

diaphragm, a mirror adapted to tilt about a

and a connection from each of said
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diaphragms to said mirror, said connections |

acting against said mirrorat different points,
so that they act to move said mirror in dif-
ferent directions when said diaphragms are
independently vibrated, and in a resultant
direction when said diaphragms are simul-
taneously vibrated.

20. Inawriting-telegraph, the combination
with a receiver adapted when acted u pon by
suitable current impulses to trace seript char-
acters, of a transmitter adapted to automat-
leally transmit eurrent impulses which corre-
spond to the elements of the characters to he
transmitted.

21. Inmawriting-telegraph, the combination
with a receiver adapted when acted upon by
suitable current impulsesto trace seript char-
acters, of a transmitter adapted to antomat-
lcally transmit current impulses so varying
in duration, intensity and mutual relation
thatsuch impulses shall act upon the receiver
to cause the latter to produce seript eharac-
ters corresponding to such impulses.

22. Inawriting-telegraph, the combination
with a receiver adapted when acted upon by
suttable eurrent impulsesto traceseript char-
acters, of a transmitter adapted to automat-
ically transmit current impulses of variable
duration, intensity and mutual relation in
groups corresponding to the characters to he
transmitted.

25. Inawriting-telegraph, the combination
with a receiver adapted when acted upon by
suitable current impulses to trace seript char-
acters, of a transmitter adapted to automat-
ically transmit current impulses which corre-
spond with the elements of the characters to
be transmitted, comprising a moving body
formed with perforations corresponding to
such elements, and means acting in connec-
tion with such body for antomatically trans-
mitting impulses corresponding in duration
and intensity with the character and position
of such perforations.

24, Inawriting-telegraph, the combination
with a transmitter comprising a plurality of
contacts electrically connected with sources
of current of different intensity, a perforated
strip having perforationsof different size, and
a brush for leading current impulses to the
line in accordance with the position and size
of such perforations, of a receiver adapted to
move under the influence of such transmitted
Impulses toa varying extent dependent upon
the character of said impulses, and thereby
to trace seript characters in accordance with
the impulses transmitted.

2o. Inawriting-telegraph, the combination
with a receiver adapted when acted upon by
suitablecurrent impulses to trace seri ptchar-
acters, of a transmitter adapted to automat-
lcally transmit current impulses which corre-
spond with the elements of the characters to
be transmitted, comprising a moving body
formed with perforations corresponding to
such elements, and means acting in conneec-
tion with such body, for automatically trans-

—

L

li‘“‘;‘y"-'*

mitting impulses corresponding in Intensity,
durationand direetion, with the characterand
position of such perforations.

26, Inawriting-telegraph, the combination
with a transmitter adapted to atutomatically
and sinultaneously transmit current im-

pulses corresponding to the comiponents of

the characters to be transmitted, of a receiver
having parts adapted to move in directions
corresponding to the current impulses, and
to combine their simultaneous movements in
a line which is the resultant of said compo-
nents, whereby to produce written characters.

27. Imawriting-telegraph, the combination
with a transmitter adapted to automatically
send impulses corresponding respectively to
two transverse different components of writ-
ten characters, and a receiving instrument
adapted to be acted upon by said impulses
Individually, and thereby to prodace said
components and to combine said components
in a single line, whereby to produce written
characters.

28. In a writing-telegraph, an automatic
transmitter having two parts insulated from
each other, each of said parts being connected
to a suitable source of current, means acting
In connection with each of said parts for
transmitting current impulses of different, in-
tensity and duration corresponding to the
clements of the characters to be transmitted,
means for conducting sald impulses to the
recelving-station, and a receiver adapted to
recelve the impulses from the two parts of the
transmitter and to trace the message trans-
mitted in script characters. '

29. Inawriting-telegraph, the combination
with a transmitter adapted to automatically
transmit current impulses corresponding to
the characters to be transmitted, of a receiver
adapted to receive such current impulses and
having an elastic vibrating part adapted to
be vibrated by suchimpulses whereby to trace
seript characters corresponding to the trans-
mitted impulses.

20. Inawriting-telegraph, the combination
with a transmitter adapted to automatically
transmit current impulses corresponding to
the transverse components of the characters
to be transmitted, of a receiver having vibrat-
ing parts adapted to oscillate in directions
corresponding to the current impulses, and
to combine their movements in a line which
15 the resultant of said components, whereby
to produce written characters.

31. Inawriting-telegraph, the combination
with a transmitter adapted to automatically

transmit current impulses corresponding to

the characters to be transmitted, of a vibra-
tory receiver having a mirror adapted to re-
flect a ray of light in accordance with the
transmitted impulses, and a sensitive strip
for recording the movements of such ‘ay of
light, whereby to record the message trans-
mitted in seript characters.

32. Inawriting-telegraph, the combination
with a transmitter adapted to automatically
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transmit current impulses corresponding to

the components of the characters to be trans-

mitted, of a receiver having vibrating parts
adapted to oscillate in-directions correspond-
ing to the current impulses, means for re-

flecting a ray of light in a line which is the

resultant of said components, whereby to
produce written characters, and a sensitive
strip-upon which said lines are recorded.

33. An apparatus for the transmission of
telegrams comprising a transmitter having
two parts insulated from each other, and a
receiver having two moving parts, one part ot
said fransmitter connected tothe correspond-
ing part of the receiver by a loop, and the
other partof said transmitter connected to the
other part of the receiver by the two parallel
branch lines of said loop. |

34. In a writing-telegraph, a transmitter
having two parts each adapted to mechanic-
ally produce for the characterscf the message
to be transmitted definite and predetermined
numbers of current impulses, a receiver hav-
ing two corresponding parts adapted to be
moved by such impulses to trace script char-
acters, line-wires connecting the correspond-
ing parts of the receiver and transmitter, and
condensers of variable capacity in parallel
with the receiver.

35. In a writing-telegraph, a transmitter
having two parts each adapted to mechanic-
ally produce for the characters of the mes-
sage to be transmitted definite and prede-
termined numbers of current impulses, a
receiver having two corresponding parts
adapted to be moved by such impulses to

trace seript characters, line-wires connecting

the corresponding parts of the receiver and
transmitter, and adjustable self-inductors in
series with the recelver. |

36. In a writing-telegraph, a transmitter

having two parts each adapted to mechanic-

ally produce for the characters of the mes-
sage to be transmitted definite and prede-
termined numbers of current impulses, a
receiver having two corresponding parts

adapted to be moyved by such impulses 1o
trace seript characters, line-wires connecting
the corresponding parts of the receiver and

675,496

| transmitter, condensers of variable capacity

in parallel with the receiver, and adjustable
self-inductors in series with the receiver.

37. In a writing-telegraph, the combination
with a receiver having a means adapted,when
acted upon by suitable current impulses, to
trace the outlines of script characters, of a
transmitter adapted to automatically pro-
duce such impulses. -

38. In a writing-telegraph, the combination
with a receiver having a meansadapted,when
acted upon by current impulses correspond-
ing to the transverse components of written
characters, to combine such components So
as to trace the cutlines of such eharacters, of
a transmitter adapted to automatically pro-
duce such impulses. |

39. In a writing-telegraph, the combination

with areceiver having a meansadapted, when

acted upon by suitable eurrent impulses, to
infQuence a ray of light to trace the outlines of
seript characters, of a transmitter adapted to
produce such impulses.

40. Inawriting-telegraph, the combination
with a receiver having a means adapted,when
simultaneously acted upon by current lm-
pulses corresponding to the components of
written characters, to combine such compo-
nents and influencea ray of lightinsuch man-

ner as to trace the resultant of such compo-

nents,of atransmitteradapted toproduce cur-
rent impulses corresponding to the compo-
nents of the characters to be sent.
41. Inreceiving apparatus for writing-tele-
oraphs,a mirror, a plarality of vibrating mem-
bers, means adapted, when acted upon by cur-
rent impulses, to independently vibrate such
members, and connections between such vi-
brating members and said mirror, acting to
produce movements of the latter in different
directions. .

In witness whereof we have hereunto signed
our names in the presence of two subseribing
witnesses.

ANTON POLLAK.

| | ~ JOSEF VIRAG.

YWitnesses: | |
'RANK DYER CHESTER,
LoUuis VANDOR.
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