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of accumulative errors is so great.
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To «ll wivom tb muan concern:

Be it known that I, NoAH S. AMSTUTZ, a
citizen of the United States, residing at Cleve-
land, in the county of Cuyahoga and State of
Ohio, have invented certain new and useful
Improvements in Methods of Transmitting or
Reproducing Photographs; and I do hereby
declare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same."

My invention relates toa newandimproved
method of transmitting or reproducing pho-
tographs, &c., electrically, locally, or at a
distance; and it consists, first, in producing
a photographic or other image in practically
continuous lines upon any suitable material;
second, moving a tracer to ride in contact
with such surface, so as to successively pass
overevery portion of the image, thereby caus-
ing variable electrical impulses correspond-
ing to the variations in light'and shade of the
image. |
- "T'his process comprises the transmission or
reproduction of images having half-tones, in
contradistinction to ordinary outline images,
and in carrying out the features thereof I
prepare a picture having its half-tones bro-
ken up into practically continuous parallel
lines, varying in width and having no arbi-
trary lines intersecting the same which do not
form an inherent portion of the image, in
contrast with the arbitrary intersecting lines
of the ordinary half-tones.

It 1s impractical to use an image for tele-
graphic or other purposes having its half-
tones broken up by intersecting lines unless
the image is placed upon the machine with
one set of lines exactly coincident with the
path of fravel of the tracer, and the succes-
sive paths must also register precisely with
the number of lines per inch on the print.
This is almost impossible of attainment be-
cause 1t is not feasible to prepare pictorial
Images under widely- varying conditions
which uniformly contain exactly the same
number of lines per inch. The devices de-
signed for this art must usually be operated
by persons who are not expertsin the making
of delicate adjustments where the possibility
In the

transmission of such an image when it is not

“‘registered,” as set forth, the effect is start-

ling, to say the least, because a large number
of recurring dark patches are formed, which
entirely destroy the serviceability of the re-
produced image.
terference of the paths of travel of the tracer
with the diverging line at regular periods
when it should exactly coincide with it at
every point. Mysystem avoids these features
entirely by having continuous lines through
the half-tones of the image at an angle to the
path of travel of the tracer, the best effects
being produced when such lines occur at
about right angles thereto.

It is immaterial whether the image is made
as a relief-print with practically continuous
lines slightly raised and also varying in width
or in shape of a print made upon a mate-
rial having conducting qualities in lines of

Insulating material varying in width and un-

insulated lines between the insulated ones
of a maximum width when theinsulated lines
are a minimum width, and vice versa.

The variation in width of the insulated or
the uninsulated lines at any given point, un-
less modified by any inherent features of the
image, are almostuniformly in opposition, so
that asone widens the adjoining lines become
narrower. This feature holds good whether

the prints or sketches are in relief or on con-

ducting material.

When the images which are to be repro-
duced are ‘‘relief-prints,” having their half-
tones broken up into lines of varying widths,
corresponding electrical impulses are pro-
duced in the following manner, viz: A suit-
able tracer rides in contact with the picture.
This tracer is secured to a vibrating arm,
which at one end thereof is provided with a
sultable contact whichincludeselectrical con-
nections with a line-wire. As the tracer
moves across the relief-lines at about right
angles thereto it rises and falls according to
the variations of light and shade of theimage.
If the circuit is so connected that the impulse
18 sent to the line during the time that the
tracer 18 in its highest position, then the im-
pulses will vary in length according to the

variation in width of the ridges over which -

the tracer rides, the grooves between the
ridges representing the time of inactivity on
the line. It should be understood that the
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vibratinglever could be connected withequal

facility in the opposite manner to that just

described, so that the impulses would be sent

to the line when the tracer was in a groove

5 or depression, whiech iIn its varying widths

represents the variation of light and shade

of the image just as faithfully as the ridges
which occur between the grooves. .

The manner of recording the variable elec-

1o trical impulses is substantially as follows:

A suitable surface, such as wax, gelatin, cel-

luloid, &e., is provided and placed upon a

carrier which travels in unison with the 1m-

age to be reproduced. Above thisrecording-

15 film is placed an engraver, which is regulated

in the same manneras the ‘““graver” of watch-

case-engraving machines., The operation, in

brief, consists in causing the graver to pene-

trate the surface by an electromagnet when

zo the line 1s active and withdrawing the same

by means of a spring or the like when the

line 1s inactive.

The recording could be effected 1n just as
expedilious and faithful & manner by allow-

25 Ing the spring to move the graver or cutter
into the recording-surface and the magnet to
move it out of the material.

When the transmitting apparatus is so con-
nected that the 111’11)11150::, are sent to the line

30 while the tracer is upon a ridge or upon an
insulated line corresponding to a dark por-
tion of the image, if it is a ‘“‘positive,” then
the reproducing apparatus must be so con-
nected that the magnet will draw the cutter

35 out of the material. Of course i1t is evident
that noimpulsecould be sent to theline when
the tracer was upon an insulated line of the
imaﬂ'e, as just stated, because an ‘‘insulated
line ” implies an uninsulated line to either

40 side ol theinsulated one, and it is only when
the tracer 1s upon such conducting-surface
that an impulse can be sent to the recording
device. Under this condition the magnet
would be required to draw the cutter into the

45 material and the spring withdraw it.

In carrying out iy invention I make use
of an apparatus substantially like that shown
in the accompanying drawings, in which—

Figure 1 is a diagrammatic view of a sub-

so Ject and the electrical connections from the
sending to the receiving station and the sim-
plest form of mechanism which may be em-
ployed in carrying out the features of myin-
vention; Kig. 2, an enlarged view of a sup-

5 posititious engraved recor ‘d as it is received;

IFig. 3, a diagram of the electric connections

when the transmitier and receiver are used
on an ordinary telegraph-line when a relief-
line subject 1s being sent, as shown, or when
6o the subjects shown in Figs. 1 or 4 are used;
and Iig. 4, a diagrammatic view of a trans-
mitter when transmitted lightis employed to
cause electrical impulses.
- Referring to the several views of the draw-
65 ings, it wﬂl be scen that the subject to be
transmitted 1s made in continuous parallel
lines in such portions thereof as neither maxi-

mum white or maximum black, as shown,
The black lines represent the insulated por-
tion of the subjeet, while the white lines rep-
resent the uninsulated parvts. The lines arve
continuous, as stated, except where they are
made discontinuous by reason of the inher-
ent composition of the subject, as shown at
25, Iig. 1, where the black lines are broken
bGCELUf:aG of the “high light,” and at 26, Kig.
1, where the white lmes are broken l)gc,{wm
this portion of the subject represents a ““dead-
blaclk.”

The designated high light refers to a maxi-
mum white, and dead-black refers to a maxi-
mum plack.

The aulneet 1is formed with a conducting-
base whichis conneeted by wire to switceh 21,
battery 22, relay-mag mt 15, and by wire 2 o7
to the stylus or ’Ll.;m{}l This tracer rides
across the subject, or the subject may be
moved underneath the tracer, the necessary
effect being to cause the tracer to successively
cuLAZe the insalated lines in a path at about
rig ht angles to the lines themselves, whereby
electuc.; l impulses are formed at about a uni-
form rate, the duration of the impulses, how-
ever, varving in accordance with the lights
and shades of the subject.

The relay 15 serves to repeat the impulses
upon the line-wire 25 through the alternate
attractions of the armature 16 and the contra
movements thercof due to the retractile
spring 17, which draws the armature-lever
:51*—’*‘.51‘111%13 the stop 29, which closes the line-cire-
Cmt 23, and on account of a battery 24 being
included therein animpulse issent to the re-
ceiving-station, where magnet 5 actuates the
recording-armature 4, that is fulerumed at 7.
The magnets & attract the armature against
the action of the spring 6 and the record 18
made, preferably, in an engraved manner on
the recelving-surface 2.

The object in using the local eircult 27 18
to eimble me to use & very weak current
across the subject 1, In order that the very
fine tracing-pointwhicl 1s necessary may not
be unduly heated and very little sparking
will result. The sparking in itself is not as
desuons in sy 51 ems ot Llu% ]s_md as; 18 ﬂm h{ tt-

to blunt the point more or less, t'hu% (:.:1'[1%‘11"1 iy
it to skip the very narrow or f]oh{ ate unin-
sulated lines, because of the point reaching
across from one insulated line to another,
As theconnectionsare shown the recording
device 4 will make a record ecach time the
tracer 3 is upon an uninsulated portion of the
subject. This arrangement of connections,
when the recording d(ﬂ*l{* 418 a ceutter, will
cause 1t to 161\*0 the surfice 2 untouched
when the tracer $ is on a blaelk or insulated
line, thus leaving the recording material in
shape to be printed from by an ordinary
printing -~ press when the reproduction 18

mounted for pl'inti:rl o PUTPOSCS.
Should the subject be a negative instead of
| apositive, then the lineg-wire 25 would be con-
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‘nected to the back contact 30, the armature-

lever 16 making contact when the tracer 3 is
on a white line, thus attracting the recording
device 4 and moving it out of engagement

with the recording material 2,whereby a black
line is recorded.

should the,reprochwtion be desired for in-

taglio plate-printing and the subject 1 is a

positive, then line-wire 23 would remain on
back stop 30, but should the subject be a

negative the line-wire would be placed upon
front stop 29.

T'heline-wire may be provided with aswitch |

similar to switch 21, or these switches might
be connected together, so as to be operated
simultaneously, so that neither one would
be forgotten either in starting or stopping.

‘When the recording device 4 is as broad, or a

little more,than the ¢ cross-feed,” then the un-
touched portions of material 2 arein continu-
ous lines varying in width, as shown in the
enlarged view of Iig. 2. Should the device
4 be narrower than the width of the cross-
feed, an intersection-line of uniform width
would be formed. .Thislinewould beparallel
with the path of travel of the recording-im-
pulses.

When the subject is broken up in varying
parallel lines which are raised, it is no longer
necessary to use a local circuit, as in Fig. 1,
but a tracer 3*, Fig. 3, is used. .This tracer
drops into the grooves, as sliown, its widened
end 10 serving to ride over the ridges of the
subject 1*. The up-and-down movement of
the tracer 3* is imparted to the bell-cranls 9,
which is pivoted at 8. The other end 11 of
this arm carries a platinum contact similar to
ordinary telegraph-keys. | |

1he arm 11 conneets with contact 12 when
tracing-head 10 is on top of the ridges, or, if
the contact 12 were placed on the other side,
the circuit would be closed while the tracer-
head was in a groove.

A switch 13 is used to connect the trans-
mitter with the line-wire 23 of an ordinary
Morse circuit, which includes the ordinary
relays, of which 31 is shown. This relay ac-
tuates the armature 32 against the stops 33
and 34 similar fo relay 15 and Fig. 1,the al-
ternative connection of line-wire 23 to stops
33 or 34 being for the same purpose as the
connection of line-wire 23 to stops 29 and 30

in Fig. 1, as described.

A switeh 14 serves to connect recelver-mag-
nets 9 in circuit with the line-wire 23instead
of the ordinary Morse sounder. |

When the subject is formed on a transpar-
ent medium 1°, as shown in Fig. 4, the im-
pulses are formed as follows, viz: The trans-
parent drum 24 supports the subject 1°, A
lamp 20 is placed within it and a perforated
diaphragm 19 at one side, so that the light-
rays of lamp 20 pass through the drum 24

and the aperture of diaphragm 19 upon a

selenium cell 18, which is connected with a
battery 21, switch 22, and wire 27 to relay-

magnet 19, the same as in Fig. 1.

1

i

The current in wire 27, Fig. 4, is constantly
flowing so long as switch 21 is closed; but it
varies in strength in accordance with the va-
riation of the intensity of the light projected
upon it from lamp 20. As the current is
weakened the relay 15, Fig. 4, loses a part of
1ts magnetism and the spring 17 draws the
armature 82 away; but just as soon as the

current again increases to a predetermined

point the magnet overcomes the spring 17
and again attracts the armature.

Ihe connections to line-wire may be the
same whether the subject is in one form or
another, the only requisite being that the
subject shall be made with the half-tones
broken up in parallel lines varying in width,
S0 as to automatically produce electrical im-
pulses which vary in duration in accordance
with the variations in light and shade of the

subject, so long as such impulses occur sub-

stantially at a uniform rate in the half-tone
portions of the subject.

1 am aware that it is not new to use alter-
nate conducting and insulated surfaces to
produce electrical impulses, since this has
been accomplished in a number of auto-
graphic systems, among which may be men-
tioned Casselli, Blakewell, Myers, and Saw-
yer. Neiltherisitnew to useasurfacehaving
alternate ridges and grooves for actuating a
transmitting device, as is evidenced in Edi-
son’s “‘embossed ” autographic system.

What I do believe is new, and what I sef
forth as my invention is, making an image,
as & photograph or sketch, with its portions
occurring between a maximum black and a
maximum white of parallel continuous lines,
varying in width as these portions of the im-
age vary, and cause electrical variations in

an electric circuit to correspond to the vary-

Ing lines of the image which is to be repro-
duced and record such variations on another
surface automatically.

I do notlimit myself to the use of the raised
lines or to those formed on a conducting ma-
terial, because I can equally well use a trans-
parent image having its half-tones similarly
broken up. |

When a transparent image is used, the
same 1S supported upon a suitable transpar-
ent surface, such as a glass cylinder, in the
front of which is a diaphragm with a small

aperture through which the image is succes-

sively projected upon a selenium cell which
makes electrical impulses in the ecirceuit to
which it is connected, which vary with the
lines of the image. The receiving or record-
ing with the selenium-cell transmission is the
same as 1n the instances already recited.
With my improved system I am enabled to
transmit all the varying lights and shades of
the image faithfully, with no greater com-
plexity of electrical features than are found
in ordinary telegraph offices. |
Iransmitting devices embodying the fea-

tures of my improved method are connected

o an ordinary telegraph-line through a suit-
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able relay, the receiving devices being con-
nected beyvond ordinary relays in the same
manner as ordinary sounders are connected.

With my system the ‘“‘image-message” is
subject to the samelimitations as an ordinary
telegram, and it can be duplexed or quadiu-
plexed in the same manner, by this method
cable transmission being very much reduced
from the speed attainable on land lines.

My reproductions when made on celluloid
can be electrotyped in the ordinary manner,
and stereotypes can also be made directly
from the reproduction.

What I claim is—

1. Theherein-desecribed method ol electric-
ally reproducing photographs, &e., consist-
ing, first, in forming & pictorial image with
continuous parallel lines in the half-tone por-
tions thercof; second, in moving in contact
therewith, at about right angles to said lines,
a suitable tracer whereby electrical impulses
of varying duration are formed, and third,
recording such impulses in an engraved man-
ner on another surface, substantially as seb
forth.

9. Theherein-deseribed method, consisting
in forming continuous paraliel lines, varying
in width, throughout the half-tone portions
of an image, except where the inherent com-
position of theimage malkes them discontinu-
ous, then moving a tracer in contact with

the lines of the image in such a direction as

577,373

to cause successive electrical impulses of va-
riable duration and recording such impulses
upon another surface, substantially as get
forth.

3. The method of reproducing images other
than ‘‘outlines,” which congists in forming an
image with continuous parallel lines of vary-
ing widths, except where they are discontinu-
ous through the inherent composition of the
subject and causing variable electrical im-
pulses to be formed through the medium of
suchlinesand a suitable transmitier and then
recording such impulses upon another sur-
face, substantially as set forth.

4, The method of reproducing photographic
or other images locally or at a distance, the
same consisting of forming electrical impulses
of variable duration according to the varying
liehts and shades of the image, by forming a
pictorial image with continuous parallel lines
and in moving in contaect therewith at right
angles thereto a tracer, whereby the elec-
{rical impulses may be graphically recorded
by a suitable instrument, substantially as
specified. |

In testimony whereof I affix my signature
in the presence of two witnesses.

NOAIL S. AMSTUTZ.
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W’itrmsses : |
K. A. PAUL,
J. R. NOTTINGANM.
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