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Specification of Letters Patent.

Application filed September 19, 1910, Serial No. 582,629.

To all whom it may concern:

Be it known that I, Woriam S. Eaon, a
citizen of the United States, residing at Sag

of New York, have invented certain new and
useful Improvements in Engraving-Ma-
chines, of which the following is a specifi-
cation, reference being had therein to the
accompanying drawings, which form a part
thereof. :

My invention relates to engraving ma-
chines and more particularly to a type of
pantographical machine. .

The main object of the invention is to pro-
vide a machine of the pantographic type
which will have a large operating range of

work, both as to the length of lines and as-

to the number of lines capable of being re-

produced, without necessitating the read-

justment of the machine.

A further object is to provide an engrav-
ing machine wherein the pattern or templet.

carrier and the work bed will lie on parallel
planes and each occupy the same plane at
all times, the scale of reproduction being
varied without adjusting these parts, thus
insuring the maintenance of the proper rela-
tive levels of these parts and avoiding the
necessity of truing up the machine after
each adjustment, with a resultant uniform-
ity in the relation ¢f the several parts dur-
ing the making of any plate in its entirety.

A still further object is to provide an en-
graving machine which, while permitting

the requisite minute adjustment thereof, will |

be so constructed and arranged as to be
reasonably rigid throughout, thus avoiding
such wear of parts as would, through the

presence of lost motion, tend to impair:

the accuracy of the work done upon the
machine. :

A still further object is to provide a ma-
chine wherein the transmitter will be so sup-
ported as to avoid undue wear, or any vari-

‘ation in its operation, while capable of mov-

ing freely in perpendicular lines.

A still further object is to provide in an
engraving machine a transmitter, the oppo-
site ends of which are pivotally connected to
the stylus arm, and, by universal joints, to
the work bed carriage respectively, thetrans-
mitter being adapted to automatically adjust
itself to the stylus arm or vice versa to com-
pensate for the oscillatory movement of said

transmitter in conveying movement from the

stylus to the work bed, irrespective of the

.direction of such movement.
Harbor, in the county of Suffolk and State |
graving machine wherein the character of

A still further object is to provide an en-
the reproduction from a given pattern may

of the transmitter mechanism.

A still further object is to provide an en-
.graving machine wherein the carriage suﬁ-
port will cause the work bed to have the
desired universal movement on a single plane
and the minimum of friction on the various
parts.

A still further object is to provide a ma-.

chine wherein the friction throughout will
be reduced to a minimum for the twofold
purpose of minimizing wear upon the va-
rious moving parts and
the operation of the machine.

A still further object is to provide a ma-
chine of this character wherein the routing
head support and the work bed will always

be on the same relative parallel planes, the-

adjustment of the machine to vary the scale
of reproduction not involving the readjust-
ment of these parts. :

A still further object is to provide an en-
graving machine embodying therein a trans-
mitter mechanism the levers of which will
have uniform motion as defined by the pat-
tern, the scale of reproduction being deter-
mined by a variance in the leverage of said
levers. ‘ :

A still further object is to provide an en-
graving machine of this character wherein
that portion of the transmitter mechanism

carrying the stylus will always move upon

the same horizontal plane,'thus eliminating
the necessity for making any allowance for
the arc described by the transmitter in con-
veying movement from the stylus arm to
the work bed. :

A still further object is to provide a ma-

chine wherein the work bed may be readily-
brought forwardly of the machine from be-.

neath- the cutter head for the pmrpose of
inspection and as readily returned and se-
cured in its former position. ‘

A still further-object is to provide ‘2 ma-

chine of this character wherein all of the.

parts excepting the means varying the lever-
age of the transmitter levers will occupy the
same relative positions, the variance of the
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scale of reproduction being accomplished
without affecting the relation of the various
other parts of the machine toward each
other. :

A still further object is to provide in a ma-
chine of this character means for adjusting
the leverage of the transmitter levers which
will not be affected by the subsequent oper-
ation of the machine, thus avoiding the like-

lihood of a loss of adjustment during the

production of a plate. )

The invention consists primarily in an en-
graving machine having a work bed uni-
versally movable on a single plane, a pattern
support, a stylus arm, a transmitter lever
system the opposite ends of which are re-
spectively connected to said stylus arm and
to the support 6f said work bed, a universal

connection between said transmitter arms

and said stylus arm and said work bed sup-
port respectively, and a cutter head adapted
to be adjusted toward and from the said
work bed support to regulate the depth of
cut of the tool; and in such other novel fea-
tures of construction and combination of
parts as are hereinafter set forth and de-
scribed and more particularly pointed out in.
the claims hereto appended.

Referring to the drawings:—Figure 1 is
a side elevation of a machine embodying my

_invention; Fig. 2 is a rear elevation thereof

with one of the transmitter lever arms
broken away to disclose the interior con-
struction and arrangement thereof; Fig. 3
is a plan view of the machine; Fig. 4 1s a
detailed view of the work bed with the
opened position thereof indicated in dotted
lines; Fig. 5 is a detailed view of the upper
part of the machine including the work
bed, the stylus, the upper part of the trans-
mitter mechanism, and the routing head, the
stylus frame being shown adjusted to that
position which will give an oblique aspect
to the réproduced characters; Fig. 6 is a
diagrammatic view of the different char-
acters which may be reproduced upon the
machine from a single pattern character;
Fig. 7 is a horizontal section on the lines
7—7 of Fig. 2, and Fig. 8 is a detailed view
of the stylus and its carrying frame, show-
ing it adjusted to form an oblique repro-
duction of a pattern letter.

Like letters refer to like parts through-
out the several views.

In the embodiment of the invention shown
in the-drawings, I have shown at 10 a pedes-
tal adapted to be secured to the floor, which
pedestal is surmounted by a cylindrical

- column 11 of comparatively large diameter,
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axtending upwardly from-the pedestal of
the machine. This cylindrical column sup-
poris all of the working parts of the ma-
chine thus not only imparting rigidity to
the entire machine but establishing a fixed
relation of parts, not affected by the ad-

1,080,712

justment of the scale of reproduction. Car-
ried by the column 11 above the pedestal 10
is a rectangular frame 12 having laterally
extending V-ways 13 therein. Moving in
said ways are V-wheels 14 mounted upon
axles 15. Mounted upon the V-wheels 14 is
a carriage 16, the upper surface of which is
provided with V-ways 16 extending at right
angles to the ways 13, and the lower surface
_of which is provided with V-tracks 17, en-
gaging the top of the rollers 14. Mounted

in the V-tracks 17 are tlie wheels 18 con--

nected by axles 19, anid in turn surmounting

‘them is a second carriage 20 having down-

wardly presented V-tracks 21 at right angles
to the tracks 17. -

There are two pairs of rollers, 14 and 18
respectively, the axles thereof being con-
nected by the reaches 22 and 23.

The carriage 20 supports the arch 24 car-
rying the top plate 25 which is dovetailed
to a second plate 26 thus permitting the
lateral adjustment of the plate 26, the thumb
screw 27 being provided to lock said plate
26 in its adjusted position. The upper sur-
face of the plate 26 is also dovetailed and
mounted therein is a plate 28 locked by
mieans of the thumb screw 29 in its relation
to the plate 26. The plate 28 is channeled
as shown in Figs. 1 and 2 and attached
thereto by means of set screws 30 is a bi-
part work bed consisting of an immovable
plate 81 and a face plate 32 having a plu-
rality of openings 33 therein and adjacent
parallel straight gage lines to permit work
of ‘any size to be accurately positioned and
secured thereto by means of ordinary dogs
34. The plate 32 is pivoted at one side
thereof to the plate 81 so as to be readily
swung outwardly, said plate 31 being pro-
vided with a stop 35 coGperating with the
curved slot 36 in the plate 32, in order that,
after being swung upon its pivot said plate
32 may be brought back accurately to its
former position. To prevent the displace-
ment of the plate 32 when the steel plate 37
is being engraved, I provide a lock, consist-
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ing of a cam 38 pivoted to the plate 31 and .
engaging -the plate 82. This construction .

it will be observed, permits the plate 32 to
be swung outwardly and brought back with
accuracy to its former position, thus lend-
ing convenience to the inspection of the
work being done, which is reasonably es-
sential in the character of the work for
which this type of machine is used. The
plate 81 is made detachable from the plate
98 in order to permit the removal of the

“work, and to facilitate the removal of

finished work and the substitution of new
work in place thereof. This construction of
work bed eliminates any substantial vibra-

tion while the cutter tool is working, as the

arched support 24 affords a firm support to
the work. The superposed carriages mount-
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- the pressure applied to the tool or -router is
governed by the tension of the spring 49,:
the .action of the treadle 51 serving to first:
‘bring the tool into engagement with the:
work and then so tension the spring 49 as!
to cause the subsequent feeding movement:|'

5]
B

85

1,088,712

ed upon independent V-wheels as described,
permit the work bed to have a universal
movement in the same horizontal plane
without any substantial wear upon the co-
operating members and without requiring
the application of material force thereto.
Inasmuch as the wheels 14 and 18 are not
journaled in bearings, stops 89 and 40 are’
provided to limit the movement of said-
wheels through the engagement of the axles’
therewith. "This arrangement of support-
ing wheels reduces the friction between the’
various parts and minimizes wear, thus pro-
longing the life of the machine and preserv-
ing the level of the work bed 32. Tt will

be ebserved that, by this construction, the

plane of the work bed remains constant, any

variance in the scale of reproduction being

accomplished by adjusting the leverage of
the transmitter system of levers, the entire

range of adjustment  being accomplished |

without disturbing the work bed in any
way, thus eliminating all those difficulties
incidental to leveling up the work bed after

5 each adjustment.

Carried by the column 11 -above the work
bed 32 is a block 41 having therein vertical

ways in which is mounted the spring sup- |

ported reciprocatory tool ‘head 42 which is
fitted with a micrometer stop 48 for deter-
mining the depth of cut with each applica-
tion of the cutting tool to the work. The
details of construction of this.head are im-
material to the invention as any desired or
approved type of tool head may be em-
ployed. : C

Carried by the head 42’is an abutment 44

adapted to be engaged by a'crank arm 45

mounted upon the shaft 46 extending longi--

tudinally of the machine and carrying at its

opposite end a crank arm 47 by means of

which the tool head is.advanced to bring:
the cutting tool or router into the desired
operative engagement with the work. - The.
45 shaft 46 is turned by the link 48 through:
the interposed spring 49, the tension of:

whick spring is controlled by the nut 50,

the spring 49 bearing between the nut 50
and the said crank arm 47. The link 48 is.
‘connected to a treadle 51, convenient to the

ioot of the operator. By this construction

of the tool to be under the control of this

spring. This arrangement eliminates the:
‘necessity for skilled labor in operating the:

machine as the breakage of tools will not
result from the depression of the treadle to.
the full extent. The cutter head and the'
work bed having a definite constant relation
to each other, and the plates upon which:

+a fixed relation to said column.

:work is done being of substantially uniform.

gage, little difficulty. is experienced in de-

-termining the moment of initial contact be-

;tween the tool and the plate and the subse-
.quent regulation of the depth of cut, with
‘this moment of initial contact as the basis
-for such regulation. ‘ . .
© Machines of this type are especially
‘adapted for making plates for under sur-
:face printing wherein uniformity in the
‘depth of cut is desirable, the quality of the
‘work produced resulting from the amount of
.ink retained in such cuts. The definite re-
lation of the work bed and the cutter head
‘tends to preserve a relation of parts which
ifacilitates the production of plates having
‘uniform depth of cut, notwithstanding fre-
rquent readjustments of the machine to vary
‘the size and style of the letters of emblems
ibeing reproduced.

- The remaining mechanisms of the ma-
:chine to be considered are the pattern or
itemplet support, the stylus and its support,
jand the transmitter mechanism and its ap-
‘purtenances, through which the scale of re-
:p.f(()iduction is determined and may be va-
‘ried.

Supported upon the top of the column 11
is a forwardly projected shelf 52 forming
ia rigid support for the pattern and having
Toward
'the rear of the shelf 52 is a plate 53 against
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‘which the form frame 54 is thrust and

‘locked by the lock cam 55. This form frame
.comprises a laterally extended channel hav-
ing a soft friction surface 56 between the
‘rear thereof and the movable block 57 which
is adapted to be thrust against said friction
isurface by the thumb screws 58. This con-
'struction of frame permits the type plates
:59 to be set in the proper position and prop-
ierly spaced apart, and firmly held in this
‘position so as not to be disturbed by the
irepeated movement of the stylus thereover.
: - Kach separate pattern 59 consists of an
'L shaped individual plate having a letter or
iother emblem countersunk therein, the short

“arm of each plate being inserted between the

block 57 and the friction surface or pad 56
and firmly held thereagainst by the said

“block. - This construction permits the pat-
_tern to be readily set up with master type

ithus materially reducing the cost of the pat-
ltern and at the same time permitting the
quick substitution of one pattern for an-
iother. '

'with a close sliding fit, is the sleeve 60 hav-
ing side bosses 61 in which is mounted, by
means of pivot screws 62, an oscillatory
frame 63 open in the center to clear the
sleeve 60. The pivotal support of the frame
63 permits it to move freely, and any wear
upon the pivot may be readily taken up by
said screws. The frame 63 oscillates about

Mounted upon the cylindrical column 11
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a single axis only, which axis eg:tenfis lat-
erally of the machine. On opposite sides of

the frame 63 are bearings 64, the axis of

each of which is at right angles to the axis
oz the pivot pins 62. Mounted in the bear-
ings 64 by means of pivot screws and co-
operating bosses 65, is a collar 66 slidably
mounted upon the lower member 67 of the
transmitter levers, the lower ends of which
levers are connected, by a ball and socket
joint 68, with the carriage 20. This manner

of mounting the transmitter levers permits

the universal movement of the carriage 20
carrying the work bed 31 32, said arrange-
ment of pivots forming a well known type
of universal joint.
Mounted upon the top of the column 11 is
the frame 69 having laterally extended
forked arms carrying anti-friction rollers 70
at widely divergent points, said rollers
forming a support for the upper portion of
the transmitter mechanism to limit the
movement thereof to a single horizontal
plane, thus eliminating any arc of the sty-
Tus due to the oscillatory movement of the
transmitter levers 67. Slidably mounted in
the transmitter sections 67, (which are hol-

- low) are cylindrical sections 71, having a

30
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vertical movement within the section 67.
The upper end of each section 71 is pivot-
ally connected to the frame 72 by means of
pivots 78 extending parallel with the pivots
65. These pivots 73 permit the free lateral
movement of the frame 72, the longitudinal
movements thereof resulting in a slight tilt-

_ing action thereof as shown in Fig. 1 in

dotted lines. The frame 72 is also provided
with laterally extended arms 74, upon each
of which is Totatably mounted a sleeve 75
adapted to engage the anti-friction roller 70
and minimize the friction between said
rollers and said sleeve when the frame is
moved longitudinally of the machine, the
rollers 70 minimizing the friction upon the
lateral movements of said frame. The
sleeves 75, through their engagement with
the rollers 70, insure movement of the frame

- 72 in a single horizontal plane, the arc de-

50

b5

scribed by the transmitter lever 67 being
compensated for by the automatic adjust-
ment of the nested sections 67 and 71.

Qi

The upper ends of the sections 67 of the’

transmitter levers are connected by a reach
rod 76 to insure unison in the movement of
both of these levers, while. permitting the
automatic telescopic action of the two mem-

~ bers 67 and 71, above referred to.

60

65

. The sleeve 60 is adjustably secured rela-

‘tive to the column 11 by means of a rack

77 carried by said column, and a pinion 78
carried by said sleeve, provided with operat-
ing handles 79. By this construction 1t will
be observed that the entire frame 63 may be
moved vertically of the column 11 and of the
transmitter sections 67, thus varying the

11,039,712

leverage of said, sections 67. To_facilitate
this adjustment of the machine which results
in determining the scale of reproduction, I

.provide one of the sections 67 with a scale
-as shown in Fig. 5. This means of adjust-

ment of the fulerum about which the lever
67 acts is one which may be readily operated
and will, by reason of the absence of vibra-

‘tion of the collar 60 and column 11, remain

in the set position without likelihood of a
loss of adjustment through the operation of
the machine. o

70

75

The frame 72 is provided centrally there-

of with a vertical boss 80 and adjustably
mounted therein is a stud 81 carrying the
plate 82 on which is mounted the cross head
83 having pivotally attached thereto the
frame or yoke 84 carrying the mount 85 for
the stylus proper 86. The yoke 84 is pro-
vided “with a split collar 87 in which the
stem 88 carrying the mount 85 is adjustably
clamped. This construction permits-the sty-
lus to follow the pattern irrespective of the
slight tilting action of the frame 72 as well
as permitting that adjustment of the ma-
chine to form oblique letters from a straight
pattern. The cross head 83 is secured to the
plate 82 by means of a pivot serew 89, clear-
ance being provided in said plate 82 to per-
mit the lateral tilting .of the yoke 84 to ac-
complish that adjustment of the machine
above referred to. The vertical adjustment
of the stem or stud 81 will accomplish either
the extension or condensation of the pattern
in the reproduction in a manner which will
more fully appear hereafter.

The operation of the herein described en-
graving machine is substantially as fol-
lows:—In setting the machine for operation,
the lock cam 55 is released and the form
frame 54 removed from the machine. The
master types are then set up in this frame

~with the short arm or pendant lug thereof
inserted between the block 57 and the frie-

tion pad 56. The proper master types hav-
ing been thus positioned in the form, they
are spaced apart the required distance and
the block 57 set up hard against said short
arm or pendant lug, by means of the screws -
58 holding the types firmly in this position.
The form frame 54 is then replaced upon
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the shelf 52 and locked in this position. The

block or plate to be reproduced is then se-
cured to the work bed 32 by means of the

| dogs 34, the proper alinement of this plate

being secured by means of the gage lines
on the top plate.

“"When 1t is desired to secure a reproduc-
tion of the pattern upon a reduced scale, the
sleeve 60 is lowered by means of the rack
and pinion T7—78, carrying with it the
frame 63 and the collar 66. %he proper ad-
justment may- be readily procured by means
of the scale on one of the lever arms 67. It
will be observed that by this adjustment the
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scale of reproduction may be upon either a

reduced or an enlarged scale according to-

which side of the longitudinal center of the
nested transmitter lever the pivots 62 are
positioned.

The machine having been set to form a

reproduction upon a definite scale, the pat-
tern and the work plate are brought into
such relation as to properly position the re-
produced -matter upon the plate. When
these things have been done, the cutter or
routing tool is advanced to establish an ini-
tial contact between the tool and the work,
the tool head being depressed to the full

extent when this initial contact is deter-.
-mined. Thereafter the tool head is set to

advance a maximum distance with each full
depression of the treadle 51. The stylus 80
is then moved slowly over the pattern trans-
mitting a movement, similar in direction;

but varying in quantity, to the work bed,

thus bringing different portions thereof into’

operative relation to the cutting tool or

router. This movement is imparted to the.

work bed through the transmitter mecha-
nism, consisting of the nested levers 67 and
71, the frame connecting the latter, and the
stylus supporting frame or yoke; the con-
necting frame 72 always moving upon a
horizontal plane. The arc described by the
nested levers is compensated for by the au-

tomatic extension or contraction of said

nested levers, the tilting of the levers being
permitted by the pivotal connection between
them and the said frame, as to the lateral
movements thereof, and by the pivotal con-
nection between the stylus frame or yoke
and said frame, as to the longitudinal move-
ments thereof, said frame being tilted only
with such last named movements.

- The manner of mounting the frame 63-

relative to the sleeve 60, and the levers 67
relative to said frame, permits the simulta-
neous movement of said lever arms in lines
perpendicular to each other, so as to permit
a universal movement within the limits of
this mechanism.
vers 67 being connected to the carriage 20
by & ball and sccket joint, a similar move-

ment is imparted to said carriage, that ar-
rangement of wheels and tracks described
permitting the free movement of the car-.

riage in any direction without material re-
sistance or resultant wear. = '

The arch 24 supporting the work bed be-
ing rigidly attached to the carriage 20,
affords a rigid support for the work bed
moving with said carriage, thus minimizing
the vibration resulting from the operation
of the cutting tool, and relieving the entire
transmitter mechanism from the effects of
such vibration’; thus tending to avoid a loss
of adjustment in the different parts.

During the operation of cutting, the tool
having been set to make the maximum cut

The lower end of the le-.

desirable, the treadle 51 is depressed to the
full extent the spring 49 supplying that

pressure necessary to automatically advance.

the tool as required to make such maximum
cut, the feeding of the tool thus being auto-
matic within the limit set. -

With the lateral . reciprocation of the

frame 72, the roller 70 will act’ upon the

sleeves 75 in a manner to accomplish the
elongation of the bi-part telescopic trans-
mitter levers, the return of these levers to
normal being through gravity. The friction
between the rollers 70 and sleeves 75, with a
lateral movement of the frame 72, is coun-
teracted by the free rotation of the said
rollers, and with a longitudinal movement
thereof, by the free rotation of said. sleeves.

When it is desired to exactly reproduce the
pattern upon either a reduced or an enlarged
scale, the . stylus holder 85 will be located
upon & plane above the plane of the point
of pivotal connection of the frame or yoke
84 with the cross head 83, in a machine so set

up as to permit thatadjustment toaccomplish.
the extension or condensation of the repro-

duction from the pattern. When the ma-
chine is so set, the reproduction from the

block pattern will be as indicated by the let-

ter ¢ in Fig. 6. - ‘

If it be desired to have the reproduction
oblique as indicated by the letter  in Fig. 6,
the cross head 83 will be tilted with the left
hand side thereof down and the right hand
side thereof raised, the extent of such tilting
being governed by the desired angle of in-
clination of the height lines of the letter or
pattern. If, however, it is desired to tilt
the letter in the manner indicated at ¢, Fig.
6, the cross head 83 will be tilted in the oppo-
site. direction as shown in Figs. 5 and 8.
This distortion of the reproduction results
from the slight lateral deflection of the
transmitter mechanism due to the pivotal ac-
tion of the frame or yoke 84 resulting from
the slight tilting of the frame 72 upon a lon-
gitudinal movement thereof, such pivotal
‘movement giving a slight side thrust to said
frame through the reaction from the resist-
ance encountered to the lateral movement of
the stylus in oscillating obliquely -from the
normal line of movement of the head 72.
The direction of this reaction is determined
by the direction of inclination of the frame
or yoke 84, and the quantity thereof, by the
degree of inclination thereof. It will be
observed that in effecting this oblique distor-
tion of the letter, none of the dimensions in
the reproduction are varied from the orig-
inal scale reproduction.

When it is desired to condense the repro-
duction, as indicated at 4 in Fig. 6, the stud
81 is raised in the boss 80, thus raising the

oint of application of power from the sty-
Fus relative to the frame 63 and increasing
the leverage as to the lateral movement of
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the frame 72, the increased leverage as to
the longitudinal movement being compen-
sated for by the readjustment of the work
bed in restoring the stylus to the starting
point upon the pattern, the said stylus hav-
ing been advanced from the starting point
by the arc described thereby in adapting
itself to the raised position of its pivots. No
such readjustment being possible as to the
lateral movement, the increased leverage at
which the stylus frame or yoke acts upon the
frame 72 results in a proportionate reduc-
tion in the quantity of lateral movement
of the carriage 20 under the control of the
levers 67, 71, and a consequent condensation

‘of the reproduction produced. By the re-
. versal of this adjustment, the extended re-

production may be made as indicated by the
letter ¢ of Fig. 6, the lowering of the yoke 84
reducing the leverage of the levers 67, 71,
and increasing the relative lateral movement
of the work bed.

If it is desired to condense or extend the
reproduction throughout the entire plate, or
line, the stylus 86 need not be readjusted, but
if it is desired to preserve the previously
fixed base line, the stylus may be restored to
the starting point of the pattern by lower-

_ing it in its holder 85 until the stud 88 is re-

stored to its former level. ‘

By the use of transmitter levers having
adjustable pivots intermediate of the ends
thereof, the scale of reproduction may be de-
termined or varied by the mere adjustment
of the position of these pivots without dis-
turbing the adjustment of any other parts of

 the machine, and the entire range of adjust-
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ment may be used without disturbing the

work bed in any way. This permits the
work bed to be mounted upon a perfect level

and avoids the necessity for leveling up the

same after each adjustment of the scale of
reproduction. This is a matter of consid-

erable importance, as the loss of level of the

work bed would result in a lack of uniform-
ity in the depth of the cut made by the tool
or router. In under surface work the intag-
lio cut retains the ink with which the print-

ing is done and a variance in the depth of

this cut results in the same mottled effect as
would result from the use of types of differ-
ent heights.

The tool head, in the making of a plate,
must be adjusted several times to secure the
desired depth of cut, thus making perma-
nency in the pattern mnecessary. HFrequent
inspection and cleaning of the plate is re-
quired, which is provided for by the bi-part
work bed, the work bearing member of which
may be swung outwardly and the work re-

- moved from under the tool.
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Having described my invention, what I
claim as.new and desire to have protected
by Letters Patent is:— '

1. In an engraving machine, a work bed

1,089,712

universally -movable in a single plane, a
pattern support, a stylus arm, a transmitter
lever system, a universal connection between
one end of said transmitter lever system and

said work bed, a pivotal connection between

the other end thereof and said stylus arm, a
universal pivotal bearing for said levers
intermediate their ends, and a tool head
adapted to be adjusted relative to said work
bed to regulate the depth of cut of the tool.
2. In an engraving machine, a work bed
universally movable in a single plane, a
pattern support, a stylus arm, a transmitter
lever system, a universal connection between
one end of said transmitter lever system and
said work bed, a pivotal connection between
the other end thereof and said stylus arm, a
universal pivotal bearing for said levers in-
termediate their ends, means adjusting said
bearings . longitudinally of said levers to
vary the scale of reproduction, and a tool
head adapted to be adjusted relative to said
work bed to regulate the depth of cut o
the tool. '
8. In an engraving machine, a work bed

70
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universally movable in a single plane, a .-

pattern support, a central column extending
between said members, a transmitter lever
system extending from adjacent to said pat-

| tern support to said work bed, a universal

joint between one end of said lever system
and said work bed, a stylus arm, a pivotal
connection between the other end of said
lever system and said stylus arm, a frame
pivotally supported upon said column, a
pivotal connection between said frame and
a point of said levers intermediate the ends
thereof, the pivots of said frame and said
last named connection being perpendicular
to each other, and a tool head adapted to be
adjusted relative to the said work bed to
regulate the depth of cut of the tool.

4, In an engraving machine, a plurality

95

100
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of superposed carriages, supports therefor -

whereby said carriages may move perpen-
dicularly relative to each other in parallel
planes, a work bed rigidly mounted upon
the uppermost of said carriages whereby
said work bed is universally movable in a

single plane, a pattern support, a central.
.column extending between said members, a

transmitter lever system extending from ad-
jacent to said patiern support to said work
bed, a universal joint between one end of
said lever system and said work bed, a stylus
arm, a pivotal connection between the other
end of said lever system and said stylus
arm, a frame pivotally supported upon said
column, a pivotal connection between said
frame and a point of said levers intermedi-
ate the ends thereof, the pivots of said frame
and said last named connection being per-
pendicular to each other, and = tool head
adapted to be adjusted relative to said work
bed to regulate the depth of cut of the tool.
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5. In an engraving machime, a plurality -
of superposed carriages, supports therefor
whereby said carriages may move perpen-
dicularly relative to each other in parallel
planes, a work bed rigidly mounted upon
the uppermost of said carriages whereby
said work bed is universally movable in a
single plane, a pattern support, a stylus arm,
a transmitter lever system, a universal con-
nection between one end of said transmitter
lever system and said work bed, a pivotal
connection between the other end thereof
and said stylus arm, a universal pivotal
bearing for said levers intermediate their
ends, means adjusting said bearings longi-
tudinally of said levers to vary the scalé of
reproduction, and a tool head adapted to be
adjusted relative to said work bed to regu-
late the depth of cut of the tool.

6. In an engraving machine, a work bed
universally movable in a single plane, a pat-
tern support, a stylus arm, a transmitter
lever system embodying therein a plurality
of telescopic levers, a universal connection
between one end of said levers and said
work bed, means holding the other end of
said levers in a single plane, a pivotal con-
nection between said other end of said levers
and said stylus arm, a universal pivotal
bearing for said levers intermediate the ends
thereof, and a tool head adapted to be ad-
justed relative to said work bed to regulate
the depth of cut of the tool.

7. In an engraving machine, a work bed
universally movable in a single plane, a pat-
tern support, a stylus arm, a transmitter
lever system embodying therein-a plurality
of telescopic levers, a universal connection
between one end of said levers and said

work bed, a rigid head frame pivotally con-

nected to the other end of said levers, guides
adjacent to said frame, a projection carried
by said frame cobperating with said guides
to cause said frame to move in a single
plane, pivotal connection between said head
frame and said stylus arm, a universal piv-
otal bearing for said levers intermediate the
ends therect, and a tool head adapted to be
adjusted relative to said work bed to regu-
late the depth of cut of the tool. -

8. In an engraving machine, a work bed
universally movable in a single plane, a
pattern support, a stylus arm, a transmit-
ter lever system embodying therein a plu-
rality of telescopic levers, a universal con-
nection between one end of said levers and
said work bed, a rigid head frame pivotally

* connected to the other end of said levers,

60

roller guides adjacent to said frame, a pro-
jection having an anti-friction sleeve there-
on carried by said frame coGperating with
said guides to cause said frame to move upon
a fixed plane, pivotal connection between
said head frame and said stylus arm, a uni-

versal pivotal bearing for said levers inter-

7

mediate the ends thereof, and a tool head
adapted to be adjusted relative to said work
bed to regulate the depth of cut of the tool.

9. In an engraving machine, a work bed

‘universally movable in a single plane, a

pattern support, a stylus arm, a transmitter

lever system embodying therein a plurality

of telescopic levers, a universal connection
between one end of said levers and said
work bed, means supporting said stylus arm
by a universal connection with . the other
end of said levers, roller guides adjacent
to said stylus arm, anti-friction means mov-
ing simultaneously with said levers and co-
operating with said guides to cause one end
of said levers to move in a single plane, a

70
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universal pivotal bearing for said levers in- -

termediate their ends, and a tool head adapt-

ed to be adjusted relative to the said work

bed to regulate the depth of cut of the tool.

10. In an engraving machine, a work bed
universally movable in a single plane, a pat-
tern support, a central column extending
between said members, a transmitter lever

'system extending from adjacent to said pat-

tern support to said work bed, a universal
joint between one end of said lever system
and said work bed, a stylus arm, a pivotal
connection between the other end of said
lever system and said stylus arm, a sleeve
adjustably mounted upon said column, a
frame pivotally supported upon said sleeve,
a pivotal connection between said frame and
a point of said levers intermediate the ends

thereof, the pivots of said frame and said

last named connection being perpendicular
to each other, and a tool head adapted to
be adjusted relative to said work bed to
regulate the depth of cut of the tool.

11. In an engraving machine, a work bed
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universally movable in a single plane, a pat-

tern support, a central column extending be-
tween said members, a transmitter lever sys-
tem extending from adjacent tc said pattern
support to sald work bed, a universal joint
between one end of said lever system and
said work bed, a stylus arm, a pivotal con-
nection between the other end of said lever
system and said stylus arm, a sleeve slidably

mounted upon each of said levers intermedi-

ate the ends thereof, a pivotal connection
between each of said last mentioned levers
and said frame, the pivots of said frame
and said last named sleeve -being perpen-
dicular to each other, and a tool head adapt-

‘ed to be adjusted relative to the work bed to

regulate the depth of cut of the tool.
12. In an engraving machine, the combi-
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nation with a work bed, a pattern support, -

and a tool head, of oscillating transmitter
arms adapted to move said work bed uni-
versally, a frame adapted to move longitu-
dinally and laterally of the machine 1n a

135

single plane, a pivotal connection between -

said frame and said lever arms, the pivots
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chine, a stylus frame having. vertical ad-
justment in said last named frame, and a
stylus arm pivotally mounted in said stylus

thereof extending longitudinally of the ma- |

frame, said last named pivots extending lat--

erally of the machine, whereby, by the verti-
cal adjustment.of said stylus frame, the op-
erative leverage of said transmitter levers
may be varied to vary the lateral dimension
of the scale of reproduction. o

13. In an engraving machine, the combi-
nation with a work bed, a pattern support,
and a tool head, of oscillating transmitter
arms adapted to move said work bed univer-
sally, a frame adapted to move longitudi-
nally and laterally of the machine in a
single plane, a pivotal connection between
said frame and said lever arms, the pivots

" thereof extending longitudinally of the ma-

20
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chine, a stylus frame carried by said first
mentioned frame, a cross head having off-
set bearings mounted upon said stylus
frame, means whereby said cross head may
be adjusted about an axis parallel to the
axis of the pivots connecting said trans-

~ mitter arms with said first mentioned frame,
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and a stylus arm mounted in said cross
head, the axis of said last mentioned bear-
ings extending laterally of the machine
whereby the tilting of said cross head will
give a ‘lateral coefficient of motion to the

transmitter arm upon the longitudinal

movement of the stylus. -

14. In an engraving machine, the combi-
nation with a work bed, a pattern support,
and a tool head, of oscillating transmitter”
arms adapted to move said work bed uni-
versally, a frame adapted to move longitu-
dinally and laterally of the machine in a
single plane, a pivotal connection between
said frame and said lever arms, the pivots
thereof extending longitudinally of the ma-
chine, a stylus frame carried by said first
mentioned frame, a cross head having off-
set bearings mounted upon said stylus frame,
means whereby said cross head may be ad-
justed about an axis parallel to the axis of
the pivots connecting said transmitter arms
with said first mentioned frame, a stylus
arm mounted in said cross head, the axis of
said last mentioned bearings extending lat-
erally of the machine whereby the tilting
of said cross head will give a lateral coeffi-
cient of motion to the transmitter arm upon

‘the longitudinal movement of the stylus,

and means whereby said stylus frame may
be adjusted vertically of the machine to vary
the effected leverage of the transmitter arms
and change the lateral dimension of the re-
production whereby a pattern reproduction
may be varied from the pattern as to the
lateral dimension, and made oblique as to
the longitudinal dimension. ’
15. In an engraving machine, the combi-

nation with a work bed, a pattern support, a

1,089,712

stylus arm,.and a transmitter mechanism

between said stylus arm and said work bed, -

of means for adjusting the stylus arm to
vary the scale of the lateral dimension of the
reproduction, and means for adjusting said
stylus relative to said transmitter  mecha-
nism-whereby a lateral coefficient of move-

70

“ment is imparted to said transmitter mecha- -

nism to change the direction of the longitu-
dinal dimension of, or impart obliquity to,
the reproduction. : o

16. In an engraving machine, a . fixed
frame having mounted thereon a plurality
of superposed carriages, said frame and the
lowermost carriage having thereon tracks or
ways extending in perpendicular lines, anti-
friction devices moving in said tracks and

78
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_supporting said carriages respectively, means -

connecting the devices supporting such car-
riage whereby they act simultaneously and
in the same degree and a work bed carried
by and fixed relative to the uppermost of
said carriages. ) o

17. In an engraving machine, a fixed
frame having mounted thereon a plurality

85
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of superposed carriages, said frame and the -

lowermost carriage having therecn tracks or
ways extending in perpendicular lines, anti-
friction devices moving in said tracks and
supporting said carriages respectively, and
a work bed carried by and fixed relative to
the uppermost of said carriages, said work

bed comprising a plurality of superposed

plates adjustable relative to éach other in
perpendicular -lines, means locking said
plates respectively in the adjusted position,
the uppermost of said plates being com-
posed of two parts, one of which is pivotally
mounted relative to the other, means for se-
curing definite register of said plates, and
locking means whereby said pivotal plate
may be secured in position when in register,
said pivotal plate being provided with a

' plurality of openings and with gage lines

whereby the plate being engraved may be
accurately positioned thereon. :
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18. In an engraving machine, a trans- =

mitter mechanism embodying therein an os-
cillating lever, universal pivotal support for
said lever intermediate the ends thereof, a
work bed adapted to have universal move-
ment in a single plane, and a universally
movable stylus arm the opposite ends of said
lever being connected respectively -to
work bed and said stylus arm.

*19. In an engraving machine, a cutter
mechanism embodying therein a sprin(g1 sus-
tained tool head, means advancing said tool
head to bring the tool into contact with the
work, and means automatically advancing
said head as the tool makes its cut.

90, In an engraving machine, a cutter

mechanism embodying therein a-spring sus-
tained tool head, an abutment upon said
head, a crank shaft having an arm engaging

said
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said abutment whereby said head may be
advanced to bring the tool into contact with
the work, a second arm said shaft, a link
having an abutment thereon, a spring set
between said abutment and said last named
arm, and means adapted to operate said link
whereby the maximum movement of said
link will first bring the tool into contact
with the work, and thereafter automatically
feed said tool through the compression of
said spring. .

21. In an engraving machine, the combi-
nation with a work bed, a pattern support,
a stylus arm, and a transmitter, mechanism

o

between said stylus arm and said work bed,
of means whereby said stylus arm may be
adjusted to impart a lateral coefficient of
motion to the transmitter mechanism and to

the work bed, to vary the direction of the-

longitudinal dimension of, or impart ob-

liquity to, the reproduction.

In witness whereof, I have hereunto
affixed my signature in the presence of two
witnesses, this first day of September, 1910.

- WILLIAM S. EATON.

Witnesses: ,

R. P. CrarMaN,
L. P. CuNNINGHAM.
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