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This application relates to engraving and copy-
ing machines, and particularly to such machines
of the class in which pantograph mechanism is
employed. . : '

"~ An object of the invention is the provision of
‘generally. improved and more satisfactory ma-
chines of this character. . S :

Another object is the provision of tmproved
means for driving the cutting element or en-
‘graving tool of such machines, and particularly

of improved means for mounting a driving motor
directly upon the pantograph mechanism in close
association with the cutting tool, so that the mo-
tor and tool may be moved together as ‘a single

unit when it is necessary to shift the tool to a

new position of adjustment. - :

‘Another object is the provision of an improved
construction for the joints of <the pantograph
mechanism, whereby such joints may be con-

_structed more satisfactorily and economically and

may employ standard-bearings of-a type-readily

bearings hitherto employed in such machines.
Still another object is the provision of an im-
proved arrangement of the supports or tables for
holding the work and the pattern or model to be
- copied, and especially of an arrangement enabling

the work to be moved to a new position with & .

minimum of effort when the setting or ratio of
the machine is changed.’ h v

A further object.is the provision of improved
means for raising or lowering a work or pattern

holding table or support, and for holding it at

any desired elevation.

A still further object is the provision of an im-

proved table or -support for the model or pattern
‘to be copied. g R '

. Yet another object is the provision of improved
guiding or manipulating means. for the movable
stylus or tracer of an engraving or-copying ma-
_chine. LT e o B
To these and other ends the invention resides
_in certain improvemeénts and combinations of

parts, all as will be hereinafter more fully de-.

seribed, the novel features being pointed out in:

the claims at the end-of the specification.-
In the drawings: -

Fig. 1 is a diagrammatic side elévation of an.-
" engraving and copying machine “constructed in °

accordance with one embodiment of the present
-invention; ol

on the ine I—TII of Fig. 1;

Fig. 3 is a similar horizontal. sec_ﬁon substan-
tially on the line m'—mo;‘m..n.

Fig. 2 is a horizontal ection taken substantially

Fig. 4 is a fragmentary elevation showing one
~form of driving means for the engraving tool;:
.Fig. 5 is a similar view of a modifled form of
driving means;. -
_ Fig. 6 is a similar view of still another form of 5
driving means; ) ‘ » :
- Fig.Tisan elevation, with parts in vertical sec-
tion, of still another form of driving means for
the engraving tool; T o ‘
Fig. 8 is a plan of the arrangement shown in 10
~Fig. 75 . . :
Fig. 9 is a view similar to Fig. 7 showing still
another form of driving means;

_ Fig. 10 is a plan of the arrangement shown in
Fig. 9; : 15
Fig. 1115 a view similar to Figs. 7 and 9 showing
still another form of driving means; ,
Fig. 12 is a plan of the arrangement shown in

Fig. 11; - ",
Fig. 13 is a vertical section taken centrally 20
th¥ough the engraving tool spindle and associated
‘parts, illustrating one form of construction of
these parts; - ’
Fig. 14 is a similar view illustrating another -
" possible ‘construction-of these parts; . . 25
> Tig. 15 is a side elevation of part of the mecha-
nismeshown in Fig. 14; _
Fig. 16 is a diagrammatic plan of part of the
machine shown in Fig. 1 with various parts

omitted for the sake of clearness; 30

Fig. 17 is a diagram {llustrating the limits of
- motion of the pantograph mechanism. shown in
Fig. 16; - - o S
Fig. 18 is a view similar to Fig..16 fllustrating
a preferred improved arrangement of the holding 35
means for the work and for the model or pattern;
Fig. 19 is a vertical section illustrating an im-
proved form of. bearing between certain’ of the
" pantograph arms and their supporting standard;
~ Pig. 20 Is a similar view illustrating an im--
- proved form of bearing’at another joint between
two of the pantograph arms; - e
Fig. 21 is a fragmentary side elevation of part -
of the mechanism shown in Fig. 1, llustrating : &5
means for raising and lowering the work table in -
somewhat greater detail than shown in Fig.1;
- 'Fig. 22 is a vertical section taken substantially
centrally through the parts illustrated in Fig. 21;
Fig. 23 is & horizontal ;section, through part of 50
" the mechanism illustrated in Mig. 22, showing 8
slightly modified form of _construction; = -
" Fig. 24 is a fragmentary elevation iflustrating
" a different form of pattern fable which may be’

“shbstituted for that shown {n Fig. 1,.and also 55
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{llustrating an improved form of guiding means
for the tracing point or stylus; :

- Fig. 25 is a side elevation of one form of im-
proved guiding or manipulating means for the

‘tracing point or stylus of the machine;

Fig. 26 is a similar view of anotherformof
guiding means;

Fig. 27 is a similar view of still a.nother form,.
and

Fig. 28 is a similar view of yet another em-
bodiment of guiding means in accordance with
the present invention.

The same reference numerals throughout the
several views indicate the same parts.

Referring now éspecially to Pigs. 1 and 16

of the drawings, there is shown diagrammatically
an engraving and copying machine comprising g

‘base 40 having a column 4 rising therefrom, to

the upper end of which column a carrier 42 is

pivotally connected by a pivot pin 43. Ball bear-

ings 44 (Fig. 3) may surround the pivot 43 so

that the carrier 42 may move readily, and the

motion of the carrier about its pivot may be
limited by engagement of Iugs 45 on the carrier

(Fig. 2) with abutments 45 and 41 formed on .

v the column 41,

30

35

The carrier 42 is provided with a laterally
curved or bowed portion from which pivots 80
extend upwardly and downwardly and serve as
fulcrums for the pantograph arms 5( and 82 to

‘which, in turn, the other pantograph arms 853

and 54 are pivotally connected.

A tracing point or stylus 86 is mounted at any
convenient point on the pantograph mechanism,
such as at the outer end of the arm 83, for co-
operation with a pattern or model 57 held on any

~ suitable pattern table or support 58 which may

45
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have a downwardly extending shank 89 adjust-

able upwardly and downwardly in a hollow col-

umn 60 and held in any desired adjusted posi-

tion by a clamping screw operated by the handle:

6l.

Also mounted on the pantograph mechanism is
a suitable cutting tool 85, preferably rotated by
power means, and arranged to operate upon the
work indicated diagrammatically at 66, mounted
for example on a suitable work support 81 which
has a horizontal guideway 68 slidable in a gen-
eral direction toward and away from the column

41 in corresponding guideways of an arm 89 -

mounted for vertical adjusting movement up-

wardly and downwardly on the column &1, as.
_described in greater detail hereafter.

ing screw .operated by the handle 10 serves to
hold the work support 67 in any position to
which it is adjusted along its guideways.

As well understood by those skilled in the art,
the position of the various pantograph arms with

respect to each other and the position of the -

cutting tool 65 on the arm 54 on which it is

-mounted, may be varied or adjusted from time

to time in order to change the ratio of reduction
of the machine.

When work in relef is being produced, the
tracing stylus 56, and with it the entire panto-
graph mechanism and cutting tool, may move
upwardly and downwardly by oscillating the
carrier 42 about its pivot 43. When plane or
flat work is being done, however, the pantograph
linkage may be held in a ‘substantially horizontal
plane by any suitable locking means, such as by
inserting a pin 15 (Figs. 1 and 2) through alined

holes in the column 41 and the carrier 42. The'

weight of the pantograph'mecha.nism and asso-

A clamp-
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ciated parts, which are substantially all on one
side of the carrier 42, may be counterbalanced by
any suitable means such as the counterweight 16,
Heretofore the cutting tool has frequently been
driven by means of a motor (usually stationary)
on the pedestal or base of the machine, connected
by long belts with the cutting tool. This form
of construction is unsatisfactory in several ways,
partly because the necessary supporting parts,
braces, etc., limit to some extent the free move-
ment of the pantograph system and are apt to
obstruct the work. Various other positions for
the driving motor have &lso been proposed, but
in each of them, so far as known to applicant,
there are serious disadvantages such as the ne-
cessity of using braces, or the obstruction of the
work, or the hampering of the movement of the
pantograph linkage, or the necessity of separate-
ly adjusting the motor each time that the tool is
moved to change the reduction ratio.

According to the present invention, all of these
‘defects and disadvantages are eliminated. - by

- Placing the driving motor directly on the panto-

graph mechanism closely adjacent the cutting
tool to be driven by the motor. The motor and
‘the tool are mounted together for bodily move-

~'ment as a single unit when the tool is adjusted

along the pantograph arm. . Thus it is not neces-
sary- to make separate adjustment and setting
of the motor and of the tool, when the machine
s shifted to a different reduction ratio. Also,
according to the present invention, elastic trans-
mission means is used between the motor and the
tool so that vibration of the motor does not reach
-the cutting tool, and an ordinary commercial
motor may thus be used in place of an expensive
special motor.

This feature of the invention may be carried
out in a number of possible ways. Preferably,
‘and as shown especially in Figs. 1 and 4, the tool
68 is mounted for_rotation in suitable bearings

mounted for adjustment longitudinally along the
pantograph arm 54. An electric motor is mount-
ed in axial alinement with the tool 65 and closely
adjacent thereto, the motor being within a motor
housing 82 secured to and just above the begring
member 80. The motor may be supplied with
electric current in any suitable manner such sas
through the cord 83 which may extend down
alongside or through the column 41 to the elec-
tric plug 84 in the base 40. )

~The arrangement shown in Fig. 5 differs slight-
ly from that shown in Figs. 1 and 4; merely in
that the motor housing 82 and the bearing mem-
ber 808 are dropped downwardly somewhat with
respect to the slide 81, the slide being connected
to the motor housing rather than to the bearing
member.

~In Pig. 6 there is shown a construction quite

within a bearing member 80 fixed to & slide 81

10

28

30

a5

40

45

50

similar to that illustrated in PFigs. 1 and 4, but -

in place.of using a simple motor there is a built-
in raising and lowering device indicated diagram-
matically at 85 for shifting the tool longitudinally
to raise or lower it when desired. -

Figs..7 and 8 illustrate still a further modiﬂca-
tion in which: the slide 81 is formed on the tool
block or bearing member 90, while the motor
housing 91 is a separate piece bolted or otherwise
secured to one side of the member 80 as shown.
In this case, the tool may be connected to the
motor as by means of a belt 92, prefera.bly em-
bodying elastic material such as rubber, so as to.
lessen the possibllity of motor vibration reaching

65

70
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the tool. The motor may be readily removed
without disturbing the tool block 80.

Figs. 9 and 10 illustrate a further modification
which differs from that of Figs. 7 and 8 in that
here the motor housing 94 is formed on the slide
member 81, while the tool block or member 902
is a separate piece bolted or otherwise suitably
secured to the motor housing. As before, the

_motor and the tool may be connected by a belt

92 of elastic material. -

In Figs. 11 and 12, it is seen that the parts are
all made in a single integral piece embodying the
slide portion 81, the tool block or bearing por-
tion 90°, and the motor housing portion 81>,

Fig. 13 of the drawings shows a detail of one
possible form of construction, illustrating the
pantograph arm 54, the motor 82 above the
pantograph arm, and the tool housing or bearing
member 80 below the motor housing.
shown, the motor shaft 95 may be connected by
a pin 96 to a sleeve 97 surrounding the shaft and
extending downwardly below the lower end of the
shaft. The sleeve, in turn, i§ connected by a pin
88 to the spindlé shaft 99 which has a ball bear-
ing 100 for supporting it near the lower end of

the member 80. The engraving tool 65 itself may-

. pe secured to the spindle 93 in any suitable man-
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ner, such as by being held in the conical collet
101 clamped in place by a clamping nut (02.

Another form of construction, especially suit-
able when it is desired to employ a depth limiter
with the engraving tool, is illustrated in Figs. 14
and 15. As in Fig. 13, the motor 82 is shown
above the pantograph arm 54, with the tool block
or bearing member 80 extending downwardly
from the motor housing. The motor shaft {09
is connected by a pin 108 to a tube 107 which ex-
tends down below the bottom of the shaft 185 and
is provided with vertical slots at diametrically
opposite points. A flat piece 108 .extends into
these slots and may slide vertically up and down
the slots but is forced to rotate with the tube
107 and motor shaft 185. The tool spindle {10 is
secured to the piece 188 in any suitable manner,
such as by the pin 1il, and this ool spindle is
supported by means such as the ball bearings {12
from a tube or sleeve 13 slidable vertically in the
housing or member 80. The depth limiter 114 is
secured to the lower end of the sleeve {13. Due
to the inherent elasticity of the thin plate 188,
this plate-constitutes an elastic connection be-
tween the motor and the tool spindle.

A spring {16 above the sleeve {13 presses down-
wardly on the upper end of the sleeve and tends
to shift it to its lowermost position, in whizh a

. pin {17 on the sleeve comes into contact with the

lower end of a slot 118 through which the pin
projects. The sleeve, and with it the entire tool
and depth limiter, may be raised by the action

of a lever i20, one end of which underlies the

projecting end of the pin 147, as indicated in
Pig. 15. Manipulation of a conveniently accessi-
ble part of the lever 120 thus raises the pin {17,
raising the tool and depth limiter. The parts
may be held in this raised position, if desired,
notwithstanding the action of the spring {16, by
engaging the end of the lever {20 with a retain-

ing spring 124, as shown in dotted lines in Fig. 15.-

Another important feature of the present in-
vention is thé provision of improved means for
holding the work and the sample or pattern- to
be copied. Heretofore, it has been customary to
place the major axis of the work table and the
model table-in a direction transvérse to a plane

As here .

3

passing through these tables and through the
main fulecrum of the pantograph system. Such
an arrangement is shown in Figs. 1 and 16,
where it is seen that the major axis of the model
or pattern table 58 extends approximately per-
pendicular to a vertical plane passing through
the center of this table and the fulcrum 58, and
the same is true of the major axis of the work
table 87. As usual, the tables are provided with
means for clamping the model and the work to
the respective tables, which means may be in the
form of T-shaped slots 130 extending in the
direction of the major axis of each table.

This arrangement has some advantages, in’

that when the pantograph swings as a’ whole
about its fulerum 50, the stylus.56 and cutting tool
65 swing through ares which are substantially
along the major axes of the tables and of the
work or model held thereon. Such an arc of the
tracing stylus is indicated at K{, and of the cut-
ting tool at X2, and a similar arc of the cutting
tool when adjusted to a different ratio of reduc-
tion is indicated at K3.

This arrangement has important disadvan-
tages, however, in that when the pantograph
mechanism is adjusted for a different ratio of
reproduction, it is necessary to move the work in

" a direction transverse to its axis and the major

axis of the work table; that is to move it from
substantially the position of the arc K2, to sub-
stantially the position of the arc K3, for example.
This may be especially disadvantageous when
working upon round objects such as pens, foun-
tain pen barrels, et cetera, because it often takes
considerable time to fit such articles into proper
position on the table after once they have been
unfastened from it. The arrangement has the
further disadvantage that, when reproducing
lettering as indicated in Fig. 16, the lettering
ordinarily extends in the direction of the major
axes of the tables and is not conveniently read-
able by the operator when he stands in his usual
position.

One of the important features of the present
invention, therefore, is a new arrangement of the
work and model tables whereby the above men-
tioned disadvantages are overcome @nd improved
results are attained. According to this new ar-
rangement, illustrated in Fig. 18, the major axes
of both the model table 88 and the work table 61
are arranged in alinement with each other, sub-
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stantially in a vertical plane passing through -

these tables and through the pantograph fulecrum
50. Such a vertical plane is indicated diagram-
matically by the broken line 35.

With this arrangement, the pantograph trac-

-ing point 56 and cutting tool 68 move along the

major axes of the tables and of the work and
model supported thereon, when they move sub-
stantially toward and away from the fulcrum 58.
This arrangement has the definite advantage
that when the reproduction ratio-is changed by
adjustment of the pantograph mechanism, it is
not necessary {o move the work transversely, but
it may be moved longitudinally to the proper
position for the new ratio, which longitudinal

" movement is much easier and less difficult than

a transverse movement. It has the further ad-
vantage that when the operator stands in the
usual position, he is able to read the lettering
on the model and on the work in a substantially

" upright and easily seen position, as indicated in

Fig. 18.

55

60

70

The rai:ge of movement of the tool when near 75
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the fulerum is somewhat limited, but any dis-

advantage arising from this is more than com-

pensated for by the advantages above mentioned.

'The diagram shown in Fig. 17 illustrates by arcs

the possible ranges of movement of the tool under
given conditions.. The rectangles I and II show
possible rectangular areas over which the tool

could work effectively when the major axis is -

arranged in the usual direction indicated in Fig.
16, while rectangles III and IV show -possible

-areas over which the tool can work effectively in

_ the new arrangement shown in Fig. 18.

16
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As an aid in simplifying the shifting from one
ratio to another, the work table 67, in either ar-
rangement but especially when arranged as in
Pig. 18, is preferably movable toward and away
from the fulerum 50. Such movement has heen
described above in connection with Fig. 1, in
which it is seen that the table 61 has guideways
68 movable along corresponding guideways in the
supporting arms 69 in a direction toward and
away from the pantograph fulcrum. Also in the

new arrangement shown in Fig. 18, the clamping-

means such as the slots 130 extend in the direc-

tion of the major axes, toward and away from the*

fulcrum. Consequently the work or the pattern
can be loosened and slid along the clamping

slots to a new position, without entirely unclamp-~

ing the work on the pattern.
The present invention also provides improved

_ bearings for the pantograph mechanism. Here-

'35

tofore it has been usual to provide the joints of .

the pantograph mechanism with special bearings,
which has increased the expense to a considerable
extent. According to the present improvement,
the pantograph mechanism is so designed and
constructed that ordinary commercial bearings
readily obtainable on the market, of the type
frequently known as magnet bearings, may be
employed. .

As shown in Fig. 19, the carrier 42 is prowded
with pivots 58 which project downwardly and

" upwardly from the upper and lower parts of the

55

carrier, and these pivots have reduced ends 140,
as plainly shown in the drawings. The panto~
graph arm 51 has a pair of eye portions 141 ver~

tically spaced from each other and surrounding

the pivot portions 140. Instead of making a ball
race directly on the pivot portions 140, or other-

wise requiring a special bearing, these. portions.
140 may be simply of plane cylindrical shape so
that each may be received in and embraced by -

the inner ball race member {42 of an ordinary
commercial ball bearing of a type readily avail-
able and commonly known as a magnet bearing.

" The outer ball race member 143 of the bearing

80

65

fits snugly in the eye portion 141 of the panto-
graph arm 51.

The other pa.ntograph arm 52 which rotates
about the same fulcrum may be provided with a

vertical pin 145 having reduced ends 146 in aline--

ment with the pivot ends {40 and projecting into
the openings in the eye portions {41 of the arm 51,
as plainly shown in the drawings... Similar ordi-
nary ball bearings may be employed between the

. pin portions 146 and the eyes 141, these bearings

70

having inner ball races {47 embracmg the pin
ends, and outer ball races 148 fitting w1thjn the
openings in the eyes iai.. :

Washers 150 raay be employed between the two '

outer ball races {43 and 148 in each of the eyes

. 141, so that the inner ball races 147 and 142 will

* during oscillation of the pantograph arms.

not contact with each other or cause any friction
The

arm 52 may be secured against movement lon-

. 2,067,962

gitudinally on its pivot pin (45 by any suitable
means such as the pin 152, while the pantograph
arm 51 may be secured against vertical move-
ment by a set screw 153 passing through the wall
of the lower eye portion 141 and contacting with
the washer 150 or other appropriate part to hold
the bearing assembly within this lower eye against
axial movement.

The other joints of the pantograph system may

‘be similarly provided with standard ordinary

bearings as shown in Fig. 20. Here there is indi-
cated, for example, the joint between the panto-
graph arm 52 and the arm 53. The arm 52 may
be provided with eye portions 155 similar to the
eye portions 141, and the arm 53 has a pin 156
which, like the pin 145 above described, has re-
duced ends projecting upwardly and downwardly
into the eye portions of the other arm. Around
these reduced ends are ordinary magnet bear-
ings 187 as plainly shown in the drawing. A pin
i58 may pass through the pin 156 to hold it
against axial movement.

Endwise or axial play of the bearings within
the eye portions 155 can be prevented by plugs
160 screwed into the bearing openings in the eyes,
as shown. To secure these plugs against acci-~
dental turning in the openings in which they are
screwed, each may be provided with a clamping
screw 161 passing through a flap (62 separated
from the-rest of the plug by a slit as shown, so
that when the serew (61 is tightened, one side
edge of the plug will tend to be compressed and
will clamp the threads on this edge of the plug
securely against the threads with which they are
engaged on the eye portion 155.

Another feature of the invention is the provi-
sion of improved means for raising or lowering
and holding the work table or mode! table or
both. This improved means is here illustrated as
applied particularly to the work table. Referring
now. to Figs. 1, 21, and 22, it is’ seen that the
column 41 on which the work table supporting
arm 69 is mounted, is provided with a screw

‘thread 170, which thread is preferably of sub-

stantially square cross section as indicated in the
drawings. A ring 171 surrounds the column 41
and is rotatable thereon just beneath fhe arm
69, and this ring has suitable means for engag-
ing the screw thread, such as the pin 112 project-
ing into the thread as shown in Fig. 22. It is
seen that the ring 171 thus acts as a nut, and as it
is rotated with relation to the column 41, it travels
up or down the screw thread and raises or lowers

- the arm 69, and acts as a support to hold the

arm 89 at any desired elevation.

As & further improvement, instead of providing
the ring 171 with a pin 1712 for engaging the
serew thread, the ring may have one or more fiat
pleces 113 (Fig. 23) for engaging the thread, which
flat pieces may be so set in the ring as to obtain
a substantial area of bearing on the square screw
thread. :

To prevent the arm 69 from swinging around the

" column &1 as an axis, the column may be provid-

ed with a groove or keyway 115 (Figs. 1, .2, and 3)
and the arm 68 may be provided with a lug or
key fitting loosely in the keyway, so that vertical

“movement of the arm is not prevented but so that

swinging of the arm around the column is re-
strained.

Still another featu:e of the present invention
comprises certain improvement in the model or
pattern table. or support. Instead of a model
table of the type shown at 58 in Fig. 1, it is pre-
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" ‘for & considerable distance in one or more direc-
‘tions beyond the actual pattern itself, to provide.
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-movement.
.work, is illustrated in Fig. 26. Here, the stylus
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ferred in many instances to substitute a table as
shown at (80 in Fig. 24, which table is extended

a support of substantla,l area for the arm or hand
of ‘the operator. This. is especially desirable
where the machine is to be employed in copying
a flat pattern having lettering, writing, or any
design which requires careful tracing.

Improved -means for moving or guiding the
tracing stylus of the pantograph is also an im-
portant feature of this present invention. Va-
rious forms of such improved means are shown
in Figs. 25 to 28, inclusive. Referring first to
Fig. 25, it is seen that the stylus 56 has pivoted
thereto at 200 a handle or guiding member 20§
in substantially the shape of a penholder, which
may be conveniently grasped by the fingers of
the operator in a natural and easy way so that
the point of the tracing stylus 58 may be readily
guided and moved over any -desired lines on the
surface of the pattern or model 202. Normally
the guiding member 20{ is held at substantially
the angle illustrated in Fig. 25, in which it is
noted that the axis of the holder, indicated by
the broken line 283, passes substantially through
the point of the stylus. The holder 20f may be
oscillated about its pivot 208, however, to place
it at a greater or less angle to the stylus, as the
convenience of the operator may require.

© The stylus illustrated in Fig. 256 may be boeth
movable longitudinally and rotatable about its
own axis with respect to the pantograph arm %3

on which it is mounted. This is suitable for flaf -

work, but when relief work is to be done, the

-stylus should be incapable of longitudinal move-

ment with respect to the pantograph arm, so

that as the stylus moves in a vertical direction -
- over the relief of the pattern the pantograph sys-

tem will be moved in a corresponding vertical
Such a stylus, suitable for relief

- B8a is freely rotatable about its own axis in the
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pantograph arm 83, but is restrained against
vertical movement by means of a collar 205 on
the stylus below the arm 53, and a pair of lock
nuts 206 on the upper end of the stylus above
the arm 53, -

A modified form of guiding arrangement is il-
lustrated in Fig. 26, in which a member 287 is
pivoted to the stylus at the substantially hori-
zontal axis 208. The member 207 has a shank
having an arcuate cross section similar. to that
of an ordinary pen. and which may be inserted

4in the usual pen slot of any ordinary conven-

tional penholder 208. 'The penholder may then
be used for guiding the stylus over the pattern

‘or model, just as in the case bf the guiding mem-

ber 201 previously described. The pattern: or
model may be either flat, or may be in relief, as
indicated at 210 in Fig. 26.

In Fig. 27 there is shown still another modiﬂca-
tion in which the stylus member 56b-itself does
not touch the pattern, but has a forked lower
end pivoted at 212 to the guiding member 213

.shaped like a penholder and having an end 2{4

for contact with the pattern 215. -The end 244
of the contacting member constitutes the real
tracing point in this arrangement. When the
guiding member 263 is held at the proper angle,

-its axis 216 intersects the axis 217 of the stylus

member 56b right at the tracing point of the
member 244. The fracing point being at-an angle
to the surface of the pattern makes it. easier for

the operator to observe the exact Iocation of the
point on the pattern.

Still a further nnprovement is illustrated in
- Fig. 28. Here, the stylus member 56 is material-

1y bowed or offset near its lower end, as plainly
shown in the drawings, although the actual trac-
ing point 220 is brought back to be directly on
the mailn axis 22{ of the member 56. The guid-
ing member 222, in the shape of a penholder
or the like, is pivotally connected to the stylus
B6 at the pivot 223 which is in the bowed part
of the stylus, materially offset from the axis 224.

With this arrangement the guiding member 222

may be freely moved up and down about its hori-
zontal axis 223 without in any way affecting the
position of the tracing point 220, thus being
somewhat more accurate than the arrangement
shown in Fig. 27, and yet the angular arrange

ment of the end of the stylus adjacent the trac-
ing point 220 permits close observation of the

5 .
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tracing point with relation to the model or pat- -

tern to be guided, so that extremely fine and ac-
curate work may be accomplished. '

I claim:

1. An engraving and copying machine com-

prising a pantograph system including a plural-

ity of pantograph arms pivotally connected to
each other, a rotary cutting tool having bearing
means mounted on one of said arms and bodily
adjustable longitudinally of said arm; and a driv-
ing motor closely adjacent said tool for rotating

‘said tool, said motor having bearings other than

said bearing means of said tool and being sup-
ported from said pantograph arm and connected
to said tool for bodily movement therew1th when
the tool is adjusted longitudinally of said arm.

9. An engraving ‘and copying machine com-
prising a pantograph system including a plu~

‘rality of pantograph arms pivotally connected

to each other, a rotary cutting teol and a driv-
ing motor therefor both mounted on one of said
arms in substantially co-axial relation to each
other, with the motor above the tool, said motor
and tool being bodily adjustable together along
said arm, and elastic coupling means ‘oper: atively
connecting said motor to said tool.

3. An engraving and copying machine com-
prising a pantograph' system including a plural-
ity of pantograph arms pivotally: connected to
each other, a bearing member, a cutting tool ro-
tatably mounted within said bearing member, an
electric motor including a housing member, said
bearing member and housing member being con-

nected to each other to move with each other:
bodily. as a unit, one of said members being

mounted on one of said pantograph arms for ad-
justment along said arm, and means operatively
connecting said motor to said tool to rota,te the
tool from the motor.

4. An engraving and copying machme com-
prising a pantograph system including a plural-
ity of pantograph arms pivotally connected to
each other, a rotary. cutting tool spindle mounted
on one of said arms and bodily adjustable along
said arm, a driving motor operatively connected
to said tool spindle and mounted closely adjacent
said tool spindle for bodily movement with the
tool spindle when the tool spindle is adjusted
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along said arm, a sleeve surrounding said spindle,

bearing means supporting said spindle from said

sleeve, and means for moving said sleeve longi- -

tudinally thereby to move said spindle in a longi-
tudinal direction independently of said motor.

5. An engraving and copying machine of  the
pantograph type comprising a fulcrum having a

75
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pivot member, a pantograph arm having a por-
tion surrounding and spaced from said pivot
member, a ball bearing removably mounted be-
tween said pivot member and said surrounding
portion of said pantograph arm, said ball bearing
including an inner ball race encircling said pivot

~member and an outer ball race fitting within said

surrounding portion of said pantograph arm, an-
other ball bearing removably mounted in said
pantograph arm in axial alinement with the first
mentioned. ball bearing, a second pantograph
arm, and a pivot member secured to said second
pantograph arm and held in said second bal
bearing.

6. An engraving and copying machine of the
pantograph type comprising two pantograph
arms to be pivotally connected to .each other, a
pin mounted on one of said arms and projecting

- therefrom, a portion on the other of said arms
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encircling the projecting portion of said pin, and ~

a ball bearing of substantially standard commer-
cial construction operatively interposed between
said pin and said encircling portion of said other
pantograph arm, said ball bearing including an
inner ball race separate from but embracing said
pin and an outer ball race fitting within the en-
circling portion of said other pantograph arm.

7. An engraving and copying machine com-
prising a base, a fulcrum mounted on said base,

a pantograph system mounted for oscillation -

about said fulerum, an upwardly extending col-
umn on said base, an arm movable upwardly and
downwardly along said column, an article sup-
port mounted on said arm, a screw thread on
said column, and means encireling said column
for engaging said screw thread and for support-
ing said arm, so that said arm may be adjusted
to different positions to permit said support to
be held at different elevations.

8. An engraving and copying machine com-

prising a base, an upwardly extending column on -

said base, an arm movable upwardly and down-
wardly -along said column, an article support

mounted on said arm, a substantially square
screw thread on said column, and a ring encir--

cling said column beneath said arm, said ring

having means engaging said screw thread so that -

said ring may be rotated on said column to raise
it or lower it along the column and to hold said
arm and said support at different positions of
adjustment.

2,067,062

system, characterized by a handle substantxany

in the shape of a penholder pivotally connected

to said stylus for oscillation about a substantial-

ly horizontal axis, saild penholder serving as a-.

means for conveniently manipulating said stylus

~ to shift said pantograph system and said cutting

9. An engraving and copying machine of the .

type including a pantograph system, a cutting
tool mounted on said pantograph system, and a
tracing stylus also mounted on said pantograph
system, characterized by a handle substantially
in the shape of a penholder connected to said
tracing stylus for conveniently moving the stylus
to shift said pantograph system and said cutting
tool.

10. An engraving and copying machine of the

" type including a pantograph system, a cutting

tool mounted on said pantograph system, and a .
tracing stylus also mounted on said pantograph

tool.

11. An engraving and copying machine com-
prising a pantograph system, a cutting tool
mounted on said pantograph system, a tracing
stylas also mounted on sald pantograph system,
and a handle substantially in the shape of a pen-
holder secured to said tracing stylus for conveni-
ently moving the stylus to shift said pantograph
system and said cutting tool, the axis of said pen-
holder passing substantially through the. tracing
point of sa.d stylus.

12. An engraving and copying machine, com-

prising a base, an upwardly extending column on
said base, a pantograph system mounted pivotal-
ly on a carrier, and link or bearing means car-
ried by said carrier and encircling a pivot in the
upper end of said column, said link or bearing
means and said pivot being arranged within said
column. .

13. An engraving and copying machine com-
prising a base, an upwardly extending column
on said base, an arm movable upwardly and
downwardly along said column, an article support
mounted on said arm, a screw thread on said
column, means encircling said column for engag-
ing said screw thread and for supporting said
arm, said means being rotatable on said column
to cause it to travel along said .thread so that
said arm and said article support may be ad-
Jjusted to different elevations, a substantially hori-
zontal pivot mounted on said column adjacent its
upper end, a carrier mounted on said pivot and
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capable of pivotal movement with respect to said -

column, pantograph linkage means mounted on
said carrier, and a tool mounted on said linkage
means: for cooperation with an article held on
said article support.

14. An engraving or copying machine, compris-
ing a base, an upwardly extending column ele-

ment on said base, a carrier element, a sub-

stantially horizontal pivot connecting said two
elements to each other so that said carrier ele-
ment may oscillate relatively to said column ele-
ment about a substantially horizontal axis, a
pantograph system pivotally mounted on said
carrier element, a cutting tool mounted on said
pantograph system, and cooperating interengag-
ing parts on said column element and said car-
rier element, including a lug on one of said ele-
ments and abutment means in the path of said

~lug on the other of said elements, for limiting the

extent of oscillation of said carrier element with
respect to said column element in one direction

and to hold said carrier element in predeter-

mined position against the tendency of the weight

“of sald pantograph system to turn said carrier

clement on its horizontal axis.
R KURT ZWICK.
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| Certificate of Correction
Patent No. 2,067,962. January 19, 1937.

It is hereby certified that the name of the patentee in the above numbered
patent was erroneously written and printed as “Kiirt Zwick” whereas said name
should have been written and printed as Kurt Zwick; and that the said Letters
Patent should be read with this correction therein that the saine may conform to
the record of the case in the Patent Office. , :

Signed and sealed this 16th day of March, A. D. 1937.
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'HENRY VAN ARSDALE, -

. Acting Commissioner of Patents.




