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1o all whom it may concern:

Be it known that I, Wixriam S. Earox,
a citizen of the United States, residing at
Sag Harbor, in the county of Suffolk and
State of New York, have invented certain
new and useful Improvements in Geometri-

‘cal Machines, of which the following is a

specification, reference being had therein to
the accompanying drawings, which form a
part thereof. :

My invention relates to geometrical ma-
chines, and more particularly to a machine
adapted to create intricate designs by means
of a master bearing a simple outline, char-
acter or base, having as a whole no resem-
blance to the design to be created or pro-
duced.

The main object of my invention -is ‘to
provide a machine of this character wherein
if desired, designs having regular or irregu-
lar outlines may be created, and the charac-
ter of such outlines may, if desived, be va-
ried indefinitely. A  further object is to

provide a machine of this character, capable

of creating from an elementary outline, char-
acter or base, either a complex border design,
or a complicated geometrical figure, as de-
siréd. A still further object is to provide

a machine of this character wherein the ele-

mentary outline, character or base is adapt-
ed to recelve a step by step lineal traverse so
as to cause similar movement, through the
reproducing mechanism, of the work table
carrying the work plate or sheet, and where-
in, if desired, the direction of this lineal
traverse may be varied at different points,
in the same or varying degrees, to impart
irregularity to the outline of the created de-
sign. A still further object is to provide
a machine of the character herein described,
wherein through the shifting of the work
plate or sheet, designs having the general
contour -of a square or other angular figure
may be preduced. A still further object is
to provide a machine of this character in
which the lines at the ends of adjoining sides
of the created design may be joined, as by
a .miter joint, to secure substantial continu-
ity of these lines at the corners, and avoid
any substantial deepening of the tone values
at such corners. And a still further object
1s to proide a machine of this character
capable of creating line designs with ac-
curacy. and precision, the outline and tone
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values of the created design being deter-
mined by the elementary outline, character
or base through the codperation of different
parts of the machine, the design being in-
capable of reproduction excepting through
the use of the same elementary outline,
character or base, and other parts of the
machine which, in conjunction therewith,
control the detailed character of the design
produced.

The invention consists primarily in a geo-
metrical machine embodying therein a sup-
port for an clementary outline, character
or base, a support for a work plate or sheet,
a work point, means adapted to follow said
elementary outline, character or base and
cause relative movement of said support for
a work plate or sheet and said work point
whereby a reproduction of said elementary
outline character or base may be described
upon said work plate or sheet, and means
whereby lineal traverse may be imparted to
sald support for the elementary outline,
character or base to effect the spacing of
stucceeding reproductions thereof; and in
stich other novel features of construction
and combination of parts as are hereinafter
set forth and described, and more particu-
larly pointed out in the claims hereto ap-
pended.

Referring to the drawings:—

Figure 1 is a side elevation of a machine
embodying my invention; '

Fig. 2 1g a front elevation thereof;

Fig. 3 is a plan view of the support for
the elemnentary outline; character or base,
and the actuating means therefor, a plate
bearing said clementary outline, character
or base being shown in position npon said
support;

Tig. 4 is a section on the line 4—4 of Fig.
3; and

TFig. 5 is a fragmentary view of a design
created by the machine shown in the draw-
ings.

Like letters refer to like parts throughout
the several views.

In the accompanying drawings, T have
shown an embodiment of my invention
which includes therein the essential charac-
teristics of a well known type of panto-
graphic engraving machine, which in actual
use I have found to give highly satisfactory
results.. This machine, however, is merely
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typical of a large number of machines in
which my improvement may be incorpo-

rated, and if desired, still other and special

designs of machines adapted for special uses
may be constructed so-as to embody the es-
sential characteristics of my invention.

- In the following description, I have re-
ferred more particularly to the particular
type of machine shewn in the drawings, 1t

being expressly understood, however; that it.

is not my-intention to in any way limit my-
self to any particular mechanism for trans-

“mitting ‘movement as defined by the ele-
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mentary outline, character or base, to the
mechanism by which the design is produced.
My invention .is especially adapted . for
use in.creating designs for, or upon, print-

- ing plates, and-plates or inatrices for use in

developing printing plates, which . designs
may be in the form of a continuous border
design, or a line geometrical figure having
a general angular contour, to be used in con-
nection ~with the -production ~of safety
papers,-such as are used in bank notes, or
other negotiable. papers or instruments.

" Heretofore, these border and: figure de-
signs have been made in the same manner as
the rosetts.designs, in part by the use of the
rose engine or engine lathe, and in part by
hand, portions cnly of the completed design

" being used, and the design being finished by
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hard.. Owing to the well known-and well-

defined operafive effect of such engines, the
border-designs have not been widely diversi-

fied, and the angular figure designs have -

usually been created by combining different
sections ‘of the mechanical design produced
by the rose engine or engine lathe, the labor
of producing such designs, as with rosettes,
having been extensive and having requirved
a. high degree of skill. B "

By my improved mechanism, I am en-
abled to secure complex designs, susceptible
of wide variation; both as to-borders, parts
of borders, or angular figures, each of which
designs will be complete in itself, and when
a plate is made upon a machine, will require
no hand finishing. - o _

T am also enabled to mechanically super-
impose one design upon anpther; or to insert
a number or word design in the bedy of a
scroll. 'work design, and I am enabled to
make a proof design and a completed de-
signi in a materially shorter time than is pos-
sible with the old rose engine ‘and -hand
work methods. -

" In the form of the invention shown in the

60

accompanying drawings, 1 indicates a cen-
tral column, carrying a bed plate 2 for a
movable. table 8 adapted to carry the sheet
or plate. upon. which the design is to be
formed. Said column is mounted upon the

‘main table 4 of the machine which may be

supported in any desired manner. The table
3 is-monnted to have universal movement

1,241,723

upon a single plane o as to place no limita-
tion upon the movement thereof and thus per-
mit the formation of straight or curved lines
inany direction. AtbIhaveshowna steady-
ing mechanism to insure absolute accuracy

in the movement of the work supporting table
8. At 6 are ball bearing mounts for the

table. 3 which insure absolute freedom .of
movement.

as the oscillatory arm 7, for a work point 8,
which in the form-of the invention shown is
an ordinary graver.: The oseillatory “work

‘point carrying arm is controlled by the link,

treadle and lever mechanism 9, this point be-

, Mounted - upon the" columm 1-
“above the work table 3 is a supporting means,
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ing adapted: to-be brought into ‘contact with *

the work surface through gravity only. -

Mounted by means of ‘o universal joint 10 -

and a. vertieally -adjustable collar 11, upon
the column 1, is a transmitter 12, one end of

which iz adapted to have mounted therein a-*

tracing point er stylus 13, and the ether end

~of which is connected by means of a univer-
-sal joint, not shewn, with the work table 3.
The adjustability of the .collar 11 ig for

the purpose-of varying the range of move-
ment of the table as compared with that of
the tracing point or stylus. Carried by the
work table 3 is a work support 14 having
means whereby. a plate or. sheet may be.at-

@
(<13

tached thereto, which means are adapted to =

be released to permit the adjustment. of the
plate or sheet on said table 6o secure the
proper placing of the design on said plate
or sheet, or the turning of said plate or sheet
upon its support, in creating angular figures.

The mechanism; above described has been
heretofore patented to me by Letters Patent

109 -

#1,039,714, dated October 1, 1912, and it is

not my intention to:claim such mechanism
broadly at this:time.” The elements above

referred to .constitute one type of panto-
graphic engraving machine embodying one
character of reproducing means, the mode

of operation of which contemplates the ex- 1
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act reproduction of a design or pattern upen -

any desired scale. » Sl

By my present ‘inventien, however,-I do
not reproduce a fixed design, but vary the
operation of the above described mechanism

which as a whole bears absolutely no resem-
blance to the original design or master. :

+ To.secure the desired variance in ‘the op-
erative relation of the work plate or sheet
and the plate 15 carrying the elementary
outline, character or base, I provide a sup-

port-for said plate 15 which- is capable of .

and adapted to receive,” lineal mowement

after each reproduction of said elementary -1

outline, character or base, so as to secure the
desired spacing of such reproductions to-de-
velop a design consisting of a plurality of
figures similar to -the elementary outline,
character or base, the lines of 'which intersect

“in a manner ‘whereby a design is’created -
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each other in a manner to obscure the nature
of the elementary outline, character or base,

and secure various tone values throughout

the created design.

In order to increase the complexity of the
design, I also prefer to so construct said sup-
port that in addition to a rectilinear move-
ment thereof, simultaneous angular move-
ment may be imparted thereto, for impart-
ing irregularity to the outline of the com-
pleted design. : :

The extent of this angular movement may
vary to secure curved effects, as shown in the
accompanying drawings, or may be uniform,
to secure angular effects. Furthermore, the
degree of such irregularity may be varied at
will, or such movements may be both regular
and irregular, successively and alternately,
to impart to the design both curved and
angular effects as to the outline thereof.

The main table 4 has fixedly mounted
thereon a base plate 16, having a way 17
therein, extending laterally of the machine.
Slidably mounted upon the base plate 16, is
a plurality of superimposed plates 18 and 19,
the former of which is slidably mounted in
the way 17, and the later of which is slid-

ably mounted in the ways 20 upon the plate -

18, the way 20 extending perpendicularly to
the way 17.

By this construction, simultaneous move-
ment of the plate 15, bearing the elementary
outline, character or base, in two directions,
may if desired, be secured.

To impart the desired lineal traverse to
the plate 18, T provide sald plate with an
extended rack 21, with which the gear 22,
carried by the plate 16, is in mesh.

Mounted upon the shaft of this gear is a
ratchet wheel 23, codperating with which is
a spring pressed pawl 24, having a release
handle 25 by means of which the pawl may
be disengaged from this ratchet to permit
the reverse rotation of the gear 22 to vestore

5 said plate 18 to its starting position.

. The gear 22 and ratchet 28 are provided
with a knurled operating head 26.

‘While in practice this mechanism has been
found satisfactory, it is not my intention to
limit myself to the specific mechanism for
imparting a lineal traverse to the support
for the elementary outline, character or base.
By the mechanism described, however, a step
by step movement may be imparted to said
support and accuracy as to the quantity of
each movement may be secured.

To secure the desired movement of -the
plate 19, independently of that of the plate
18, I mount upon the base plate 16, a con-
trolling or cam plate 27, having an opera-
tive surface 28, coGperating with the contact
or bearing 29, carried by and movable with
the plate 19.

‘While in the accompanying drawings, I
have shown the controlling or cam plate 27

8

as having an undulatory or ogee contact sur-
face, the contour of this surface may be va-
ried indefinitely and may be curved or angu-
lar, or both, as desired, for the purpose of
causing the desired variances in the outline
of the created design.

The uppermost plate 19 of the superim-
posed plates constituting the support for the
clementary outline, character or base, is nor-
mally forced toward the controlling or cam
plate 27 by the springs 80 and 81, extending
from said plate to studs carried by the plate
18, so as to cause this plate 19 to follow the
rises and falls or straight portions of the
controlling or cam plate 27.

The construction heretofore described
may be used for making short sections of
border designs within the operative range
of the transmitter 12; and the contour of
the outlines of the designs may be varied
by substituting a controlling or cam plate
27 having an operative surface 28 of one
contour, for such a plate, the operative
surface of which is of a different contour,
the changes in such contour being susceptible
to wide variation from a rectilinear surface
to curved surfaces, angularly extending sur-
faces, or a combination of any two or all
of such surfaces, and the degree of length
of such surfaces may also be varied as de-
sired.

When it is desived to use the mechanism
herein described, for developing angular
figures, or for forming corners of a border
design, T mecumt upon the base plate 16, a
bridge having divergent arms, 32—33, of
the desired angle, which arms project over
the superimposed plates 18 and 19 in a man-
ner to permit a frec movement of these
plates thereunder while serving as a stop
for determining the starting and stopping
points of the stylus with velation to the ele-
mentary outline, character or base in a man-
ner to limit the quantity of said outline,
character or base reproduced at the angles
of the created figure. When it is desired
to produce a design having a general out-
line of a ¢uadrilateral figure, the arms 32
and 33 are set upon the base plate 16 so as
to project the pattern 15 in the path of the
stylus so as to define the beginning and end
of each line. By this means the complete
reproductions of the master or base will
be prevented by the engagement of the
stylus with . said arms respectively, the
quantity of reproduction at opposite ends
being gradually increased or decreased
as the master or base passes under or from
under said arms respectively. The num-
ber and arrangement of lines at each end
of the design will be the same, but the
design will be cut off at an angle of 45°,
and hence, by turning the work plate or
sheet one quarter of a turn, and duplicat-
ing the design, already thereon, a perfect
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miter joint will be formed, the lines of
which at the adjoining sides will be in ex-
act “register,- even though none of these
lines may be great.

Furthermore, the number of lines upon

each side will be the same, and the tone
values at this point will be the same as
throughout the rest of the design. :
If it be desired to develop a design hav-
ing other than four sides a bridge may be
used in which the angle between the arms

89 and 33 will be iore or less than 90° . but

the circular movement of the work plate, to
bring it to position to produce each side of
the figure, must correspond in degrees with
the degrees of the angle between the said
arms, For example, if a hexagonal figure is

required arms, the angle of divergence of

which is 60°, will be used and the plate will

“be turned 60° upon -completion-of one side

preparatory to beginning work upon the
adjoining side.. = - S :

“When: the mechanism herein:deseribed is
being used -for creating angular designs, the
fact that the stylus starts and stops at a dif-

ferent point of the elementary outline, char-

acter or base each time, prevents the mak-

ing of a continuous outline upon the work -

by holding the work point in engagement
with the work plate or sheet when: effecting
the spacing of succeeding reproductions.
Hence, I provide the controlling or cam

plate 27 with a guide line, as 34, following-

the eontour of the contact surface 28 so that
after one side of a figure is' completed, an
outline line may be added thereto. Said
controlling or cam plate may “also be pro-
vided with other guide lines, as 85 and 36,
which may be used for running lines through
the body of the created designs, thus serving
to still further complicate the design. =
“The controlling or cam plate 2T is-de-

that it may be readily removed or applied
thereto, a construction which facilitates the
substitution of one such controlling or cam
plate for another.

_ "The said plate is also provided with elon-
gated ‘slots 37 and 38, so as to permit said
plate to be adjusted toward or from the
plate 18, and thus permit the same design
to be twice produeed in the parallel relation,

~with parts thereof only superimposed upon
each other. Asa rule, however, a sufficiently’

complicated design may be created without
using this adjustment. o :

© - If it ‘be desired, however, to complicate

the design, this may also be done by vary-
ing the scale of the reproduction by means
of the collar 11, or by using elementary out-
lines, characters or bases, of different di-
mensions, and superimposing the design
created ‘from oneé upon that created from
another. e . ) e
The work plate or sheet is indicated at 39.

1,241,728

‘The operation of the herein described de-
vice is substantially as follows:— " - ‘

The work plate or sheet 39 having been
mounted upon the plate 19, the stylus 13 is
caused to follow said outline, thus causing a

similar movement of. said work . table 3

through the transmitter 12. Prior to the
movement of the transmitter, the treadle
and link ‘mechanism: 9 is used to force the
work  point -8 - into ~engagement with the
work plate or sheet. After one reproduc-
tion of the elementaiy outline, character or
base upon the work plate or sheet 39, the

point 8 is raised out of engagement with

the said plate, and the gear-92 turned to ad-

vance the plates 18 and 19 a distance of one

or more teeth on the ratchet 238. - :

‘The stylus 18 is then brought to the right
to its former starting point upon the ele-
mentary outline, character or base, the re-
sult belng the spacing of ‘the table 3 and
the work plate or sheet through the trans-
mitter mechanism, so as to bring the work
plate or sheet into a different relation to the
work point 8. This point is then dgain
brought into engagement with the work plate
or sheet, and the elementary outline, charac-
ter or base again reproduced thereon.  This
operation is successively répeated within the
range of movement of the table 18 or of
the transmitter 12, the elementary outline,
character or base being fed forward lineally
after each reproduction thereof. - o
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When the design-is completed, it will be -

a simple border design, the lines of which
will intersect in a manner to obscure the na-
ture of the elementary outline, character or
base used. R :
If a straight outline design is required, a
controllinig or cam plate 27 having a straight
edge may beused, but if it is desired:to have
an irregular contour ‘or outline to the creat-
ed design, a controlling plate or ecam 27
having an operative surface 28 including
therein curved ot angular portions, with or
without intervening straight portions, may
be used, although it is to be understood that
the outline of the design will not be in exact
accord with that of the contact surface of
the controlling or cam -plate because this

160
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will be modified in great measure by the -
character of the elementary outline, charac-

ter or base. :
“When a cam plate having rises and falls
is used, each rectilineal feeding movement
of the plate 18 will result in a rectangular
movement of the plate 19 under its springs
30 and 31, the extent of this movement being
defined by the character of the contact sur-
face 28 of the controlling or cam plate 27."
When the contour of the operative sur-
face 28 is curved, the extent of this angular
movement of the plate 19 will vary with
succeeding feeding movements, even though -

these feeding movements in- themselves, be. !
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regular. Hence, the effect is to give the
created figure an outline in the nature of a
curve. When, however, the rises and falls
are angular, the extent of the angular move-
ment cof the plate 19 with each feeding
movement will be the same, and the cffect
will be an angular contour in the created
design.

The nature of the created design is com-
plex, and difficult if not impossible to repro-
duce by hand, as it will consist of a great
number of intersecting lines, and the design
in its entirety will have different tone val-
ues, from the deep tone of the cdges to very
light tones toward the center. :

Furthermore, if desired, words or numer-
als may be superimposed directly upon a
created design, thus removing parts of the
intersecting lines, and making identification
of the elementary outline, character or base
used more difficult.

In some lines of safety paper work, it is
desirable to produce figures, which in a gen-
eral way are quadrilateral, although the out-
lines are irregular. When it is desired to
create such a design, by means of this ma-
chine, the bridge having the divergent an-
gular arms, 32 and 33, is mounted upon
the plate 16, with the said arms extending
over and across the plate 19. This plate is
then brought to the left, Fig. 3, until a
portion of the elementary outline, character
or base extends beneath the arm 82. The
stylus 13 is then brought into position in
engagement with that point of said ele-
mentary outline, character or base, which
will cause said stylus to bear upon the arm
32, and the part of the outline exposed
within said arms is traced so as to repro-
duce only that portion upon the work plate
or sheet 39. The plate 18 is then fed for-
wardly by means of the gear 22, in the man-
ner heretofore referred to, and the stylus 13
again brought into engagement with the ele-
mentary outline, character or base, and
against the arm 32, and the exposed portion
of the figure within the arm 32 and the arm
33, is again traced, this operation being re-
peated until ultimately the entire elemen-
tary outline, character or base is exposed
within the arms 32 and 33. By succeeding
feeding movements, this elementary outline,
character or base will pass in successive
steps under the arm 33, and under such con-
ditions, the manner of tracing will be re-
versed, the stylus 13 with each tracing oper-
ation, starting from contact with the arm
33 and ending in contact with said arm 33.

When the completed elementary outline,
character or base has passed below the arm
33, so that no portion thereof is exposed be-
tween said arm and the arm 32, the work
plate or sheet 39 is turned upon its support
14, one quarter turn in the form of the in-

venition shown in the drawings, and the

S

plates 18 and 19 are restored to their former
position and the operations above referred
to repeated.

The arms 32 and 33 projecting with the
same degree of obliqueness, and in divergent
directions, it is apparent that the mutilated
sections at the ends of the created design
will be dissimilar or will constitute opposite
halves of once unmutilated design, built up of
the same number of reproductions of the
elementary outline, character or base, so
that in reproducing the design with the
mutilated ends, a perfect miter joint effect
may be secured at the corners, the lines of
which will meet and accurately register.

In this manner, a quadrilateral figure
may be produced although the outlines need
not be straight, as by using a controlling or
cam plate 27 the outlines of the figure may
be modified in the manner above referred to.

When creating an angular figure, the ele-
mentary outline, character or base may be
of a height as compared with the length of
the sides of the figure, to cause the lower
portion thereof to cross the center of the
figure, thus multiplying the number of lines
at the center of the design and varying the
tone values at this point, and creating a dis-
tinct center design, the character of which
center design, as well as that of the outline
of the figure, depending upon the contour
of the operative surface of the controlling
or cam plate, and the contour of the top and
bottom of the elementary outline, character
or base.

Throughout this specification when refer-
ring to an elementary outline, character or
base, T contemplate a geometrical figure or
an incomplete geometrical figure as distin-
guished from mere straight or curved lines,
the outline of which figure taken as a base
and repeatedly reproduced in the manner
determined by the controlling or compelling
mechanism will create, form or constitute
the completed intricate geometrical design.

By the term work plate or sheet as used
in the specification, I contemplate a metallic
plate from which portions of the metal are
to be actually removed; a copper plate
coated with resist, to be removed prepara-
tory to an acid etching process; proof glass
or paper upon which a design may be made
to determine the suitability thereof before
making a plate; matrices from which a cast
is to be made, or any other substance or
material adapted to receive in any manner
whatsoever, a design. By the term work
point is to be included any instrument or

implement for marking, cutting or scratch-

ing upon any material.

The bridge embodying the arms 82 and 33

being removable, the machine may be used

as a border machine or for creating eccen-

tric geometrical figures. R
In describing the operation of thé ma-
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chine, I have referred more particularly to
the mode of operation which I have found
satisfactory in use, but it is apparent that
the nature of the design created may be
varied by changes in the extent to which the
stylus is caused to travel over the elementary
outline, character or base, and variances in
the spacing of succeeding reproductions of
the same.. :

It is not my intention to limit myself to
the precise details of construction shown in
the ‘accompanying drawings, it being ap-
parent that such may be varied without de-
parting from the spirit and scope of the in-
vention.-

Having described my invention, what I
claim as new and desire to have protected

by Letters Patent, is:—

1. A geometrical machine embodying a
support for an elementary outline, character
or base, a support for a work plate or sheet,
a work point, means adapted to follow said
elementary outline, character or base and
cause relative movement of said support for
a work plate or sheet and said work point

whereby a reproduction of said elementary

outline, character or base may be described
upon said work- plate or sheet, and means
whereby lineal traverse may be imparted to
said support for the elementary outline,

“character or base to effect the spacing of

succeeding reproductions thereof.

2. A geometrical machine embodying a

support for an elementary outline, character
or base, a support for a work plate or sheet,

-a work point, means adapted to follow said

elementary outline, character or base and

cause relative movement of said support for.
a work plate or sheet and said work point

whereby a reproduction of said elementary

~“outline, character or base may be described

45
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upon said work plate or sheet, means
whereby lineal traverse may be imparted to
said support for the'elementary outline,
character or base to effect the spacing of

succeeding reproductions thereof, and means -

whereby the direction of said traverse may
be varied. . ‘

8. A geometrical machine embodying 2
support for an elementary outline, character

‘or base, a support for a work plate or sheet,
a work point, means adapted to follow said -

elementary outline,. character or base and

cause relative movement of said support for
. a work plate or sheet and said work point

whereby a reproduction of said elementary
outline, character or base may be described.
upon said work plate or sheet, a rack carried
by and movable with said first named sup-
port, a gear meshing with said rack, means
whereby said gear may be intermittently ac-
tuated, and a pawl and ratchet mechanism
acting upon said gear, whereby lineal step

by ‘step traverse may be imparted to said
5 sup‘port,fpr the elementary-outline, ch_jaracter'

1,041,723

or-base, to effect the spacing of succeeding
reproductions thereof.

4. A geometrical machine embodying a
support for.a work plate or sheet, a work
point, a support for an elementary outline,
character or base, comprising a plurality of

superimposed plates adapted to have simul--

70

taneous movement in directions perpendicu- -

lar to each other, means adapted to follow
said elementary outline, character or base
and cause relative movement of said support
for a work plate or sheet and said work point
whereby. a reproduction of said elementary
outline, character or base may be described
upon said work plate or sheet, means im-
parting movement to the lowermost of said
superimposed plates in one direction, and

75
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means defining the movement of the upper- -

most of said plates in another direction,
whereby the direction of traverse of the ele-
mentary outline, character or base is varied.

5. A geometrical machine embodying a
support for a work plate or sheet, a work
point, a support for an elementary outline,

character or base, comprising a plurality of

superimposed plates adapted to have simul-
taneous movement in directions perpendicu-
lar to each other, means adapted to follow

said elementary outline, character or. base:

and cause relative movement of said support
for a work plate or sheet and said work point
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whereby a reproduction of said elementary

outline, character or base may be: described .

upon said work plate or sheet, means im-
parting movement to the lowermost of said
superimposed plates in one direction, a con-
trolling. or cam plate mounted in a fixed

position adjacent the uppermost of said.
superimposed  plates, .a contact carried by

said last named plate, and means whereby

" said centact is held in normal engagement

with said controllirig or cam plate.

6. A geometrical machine embodying ‘a
support for a work plite or sheet, a work
peint, a support for an elementary outline,
character or base, comprising a plurality of
superimposed plates adapted to have simul-
taneous movement in directions pérpendicu-
lar to each other, means adapted to follow
said elementary outline, charactér' or base
and cause relative movement of said support
for a work plate or sheet and said work point
whereby & reproduction of said elementary
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outline, eharacter or base may be deseribed .

upon said work plate or sheet, means im-
parting movement to the lowermost of said
superimposed plates in one direction, a con-
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trolling  or cam plate, means whereby said

_controlling or cam plate may be detachably
. mounted in a fixed position adjacent the

128

uppermost of said ~superimposed  plates, -

whereby a controlling or. cam plate having
an operative surface of one contour may be

substituted for one having a different oper-

ative surface or contour, a contact carrisd

130:
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by the uppermost of said superimposed
plates, and means whereby said contact is
held in normal engagement with said con-
trolling or cam plate.

7. A geometrical machine embodying a
support for a work plate or sheet, a work
point, a support for an elementary outline,
character or base, comprising a plurality of
superimposed plates adapted to have simul-
taneous movement in directions perpendicu-
Iar to each other, means adapted to follow
said elementary outline, character or base
and canse relative movement of said support
for a work plate or sheet and said work
point whereby a reproduction of said ele-
mentary outline, character or base may be
described upon said work plate or sheet,
means imparting movement tc the lower-
most of said superimposed plates in one di-
rection, a controlling or cam plate mounted
in a fixed position adjacent the uppermost
of said superimposed plates, said controlling
or cam plate being adjustably mounted upon
said support for the elementary outline,
character or base whereby said plate may
be adjusted toward and from said support-
ing plate, a contact carried by said last
named plate, and means whereby said con-
tact is held in normal engagement with gaid
controlling or cam plate.

8. A geometrical machine embodying a
support for a work plate or sheet, a work
point, a support for an elementary outline,
character or base, comprising a plurality of
superimposed plates adapted to have simul-
taneous movement in directions perpendicu-
lar to each other, means adapted to follow
said elementary outline, character or base
and cause relative movement of said support
for a work plate or sheet and said work
point whereby a reproduction of said ele-
mentary outline, character or base may be
deseribed upon said work plate or sheet, a
rack carried by and movable with the lower-
most of said plates, a gear meshing with
said rack, means whereby said gear may be
intermittently actuated, and a pawl and
ratchet mechanism acting upon said gear,
whereby lineal step by step traverse may be
imparted to said support for the elementary
outline, character or base, to effect the spac-
ing of succeeding reproductions thereof, a
controlling or cam plate mounted in a fixed
position adjacent the uppermost of said su-
perimposed plates, a contact carried by said
last named plate, and means whereby said
contact is held in normal engagement with
said controlling or cam plate.

9. A geometrical machine embodying a
support for an elementary outline, character
or base, a support for a work plate or sheet,
a work point, means adapted to follow said
elementary outline, character or base, and
cause relative movement of said support for
a work plate or sheet and said work point

7

whereby a reproduction of said elementary
outline, character or base may be described
apon said work plate or sheet, and an abut-
ment operative upon said repreducing mech-
anism, whereby the reproduction of portions
of said elementary outline, character or base
is prevented at predetermined points of the
created. design, ‘

10. A: geometrical machine embodying a
support for an elementary outline, character
or base, a support for a work plate or sheet,
a work point, means adapted to follow said
elementary outline, character or base and
cause relative movement of said support for
a work plate or sheet and said work point,
whereby a reproduction of said elementary
outline, character or base may be described
upon said work plate or sheet, means where-
by lineal traverse may be imparted to said
support for the elementary outline, char-
acter or base to effect the spacing of suc-
ceeding reproducticons thereof, and a bridge
mounted adjacent to, and having divergent
arms projecting over said support for the
elementary outline, character or base, where-
by the reproduction of portions of said ele-
mentary outline, character or base is pre-
vented at opposite ends of the created de-
sign, and an angular geometrical figure hav-
ing mitered corners may be produced.

11. A geometrical machine embodying a
support for a work plate or sheet, a work
point, a support for an elementary outline,
chavacter or base, comprising a plurality of
supevimposed plates adapted to have simul-
taneous movement in directions perpendicu-
lar to each other, means adapted to follow
said elementary outline, character or base
and cause relative movement of said sup-
port for a work plate or sheet and said work
point whereby a reproduction of said ele-
mentary outline, character or base may be
described upon said work plate or sheet,
means imparting movement to the lower-
most of said superimposed plates in one di-
rection, means defining the movement of the
uppermost of said plates in another diree-
tion, whereby the direction of traverse of
the elementary outline, character or base is
varied, and a bridge mounted adjacent to,
and having divergent arms spanning said
support for the elementary outline, character
or base whereby the reproduction of por-
tions of said elementary outline, character
or base is prevented at opposite ends of the
created design, and an angular geometrical
figure having mitered corners may be pro-
duced.

12. A geometrical machine embodying a
support for a work plate or sheet capable of
universal movement upon a single plane, a
support for a work point adjacent thereto,
a work point carried thereby, means where-
by said support for said work point may be

actuated to bring said point into or ont of ;
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engagement with the work plate or sheet, a

- support for an elementary outline, character

5

10

or base, comprising a plurality of superim-
posed plates, means whereby movement may
be imparted to the lowermost of said plates
in one direction to effect the spacing of suc-
ceeding reproductions, means whereby the
uppermost of said plates is adapted to have
movement perpendicularly of the movement
of the lowermost. of said. plates, a-control-
ling or cam plate for defining the move-
ments of the uppermost of said plates, a
transmitter adapted to carry a stylus for
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tracing the elementary outline, character or
base, and to impart movement to said work

15

table, and means whereby ‘the scale of re-

production may be adjusted. :

In witness = whereof, I have hereunto
affixed my signature, in the presence of two
subseribing witnesses, this 2d day of Oc-
tober, 1913. : :

 WILLIAM 8. EATON.
‘Witnesses: :

War. R. REIMANN,
E. P. KaTox.

Copies‘ of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
) Washington, D.-C.” ’
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