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7o «ll whom it may concern: -
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Be it known that I, Wirtiam S. Eaton, 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 Pantographic

Specification of Letters Patent.

Engraving-Machines, of which the follow-

‘ing is a specification, reference being had

therein to the accompanying drawings,
which. form a part thereof. ’ v
My invention relates to pantographic en-
graving machines and more particularly to
a type thereof wherein the reproducing
point or tool has movement, relative to- the.
work-bed support.. :
Pantographic engraving machines have
heretofore been extensively used in the
printing trades, in engraving jewelry and in
making dies in certain of the industrial arts
but most machines so used have had a limit-
ed operative range; and have been so deli-
cately adjusted and so complicated as to be
nonadaptable for heavy work, and- to intro-
duce slight error in the reproduction. By
my present invention, I aim to provide a
machine, the pantographic element of which
will be sufficiently rigid to insure accuracy
in the operation of this mechanism and will
be capable of such accurate and minute ad-
justment as to preserve the accuracy of the
reproduction, irrespective of a change in the
scale thereof; and wherein the work sup- -
ort will have a stability to adapt it to both
Eght and heavy work. In constructing my
machine, I preferably make the work sup-
ports adjustable both vertically and hori-

E zontally so as to adapt the support for use
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with work of different thickness and permit

the movement of tlie work-bed so as to bring

the work within the operative range of the
reproducing tool or point. To aid in se-
curing: accuracy in. the reproduction, I
mount the parallel bars or levers constitut-
ing the pantographic mechanism upon a
rigid pivotal arm moving about & fixed axis,
and employ means whereby the effective

* leverage of all of the arms of this mecha-
" nism may be adjusted with relation to the

50

effective leverage of the said supporting
arm, which latter is adapted to be firmly
connected with one of the connecting arms
between the arm carrying the tracing stylus
and the arm carrying the reproducing tool

- Patented Aug. 7, 1917%.

whereby' the reproduction may be extended,
or condensed or inclined in either direction,
which attachment may be made operative
without the necessity for changing any of
the adjustments of the pantographic lever
mechanism. = . :

A further incident of the invention is
the supporting mechanism for the reprodiic-

Ing point or tool and the means by. which it
may be brought into contact with the work.
without necessitating a movement of the

pantographic levers themselves while per-
mitting such nicety in the regulation of the
movement of said point as will insure uni-
formity in the operative engagement of the
tool or point with the work irrespective of
the number of times that it may be removed
therefrom. : -
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. By the mechanism used for bringing the

tool or point into contact with the work, I
am enabled to secure the desired engage-
ment of the tool or point with the work
through a controlling mechanism actuated,
if desired, by the foot of the .operator, the
controlling means being such as to avoid
any distortion of the reproducing mecha-
nism in case of excessive pressure applied to
the controllihg means, ‘ '
In using a machine, made in accordance
‘with my invention, for producing lettered
plates for printing purposes, the text of the
plate is first laid out by hand upon a strip
of paper and the master type is set with
relation to the layout upon this strip.
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To adapt a machine for work of this 8

character, I provide simple and convenient
means for retaining a strip in the proper
alinement with relation to the support for
the master and also provide means whereby
the strip and the master will be protected
from the mechanism for distorting the re-
production, when such is used.

The invention consists in a pantographic
engraving machine embodying therein a
fixed support, an arm pivotally mounted
upon said support, parallel pantographic

levers, or bars adapted respectively to sup-"
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port a tracing stylus, and a work tool or -
point, parallel connecting bars having their

opposite ends connected to said first named
levers respectively, means connecting said

pivotal arm with one of said cross-bars at a-

point intermediate said pantographic levers,

or point. I also provide an attachment a work-bed and a table for the master or

105 .
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pattern; and in such other novel features of
construction and combination of parts as
are hereinafter set forth and described 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 view in perspective of the up-
per part of the machine; - )

Fig. 8 is a plan view of the machine;

Fig. 4 is a detail view in perspective of
that pantographic lever which supports=the
work tool or point; . )

- Fig. 5 is a view in perspective of a por-
tion of the table for the master or pattern,
and the actuating means for varying the

‘operative effect of the pantographic mech-
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anism;

Fig. 6 is a plan view of the pattern table

broken away upon different levels to show
the means whereby movement is imparted

to the work-bed to vary the operative effect

of the pantographic mechanism; )
Fig. 7 is a perspective view of the said
mechanism; and
Fig. 8 is a view showing the various oper-
ative effects which may be secured upon the
machine. - :

Like letters refer to like parts through the

several views, : :

In the embodiment of my invention shown
in the drawings, 1 indicates the pedestal of
a machine having a bed 2 having a longi-
tudinal slot 3 therein. Supported at the
rear of this bed is a vertical post 4, and at
the forward edge of said bed 1s a post 5 for
the pattern table for the master or pattern
and the parts appurtenant thereto.

Carried by the post 5 is'a channeled plate
6 in which is mounted a sliding eross-bar 7,
carrying a plurality of pillars 8 to which a
pattern supporting table 9 is firmly attached.
Pivotally supported from the pillars 8:is a
plurality of arms 10 carrying a laterally

swinging arm rest 11 for facilitating, the-

operation of the machine.
Slidably mounted upon the bed
frame 12 carrying a vertical sleeve. 13 in
which is mounted a column 14 adapted to
support the work-bed and parts appurte-
nant thereto.- The bore of the sleeve 138 is
in register with the slot 3 in the bed 2 so as
to permit vertical movement of the column
14. Said column is provided with a rack 15
in mesh with which is a gear (not shown)
mounted upon the shaft 16. Said shaft also
carries a holding mechanism as the pawl
and ratchet mechanism 17. T also use a set
screw 18 carried by said column to supple-
ment the action of the pawl and ratchet
mechanism 17 in holding the column 14 in
any adjusted position and incidentally lock-
ing it in the sleeve in a manner to avoid any
looseness of said column in said sleeve.

92™is 3 "
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The table 2 carries a rack 19 extending
longitudinally of the machine, in mesh with
which is a gear (not shown) carried by the

.shaft 20, which also carries a pawl and

ratchet mechanism 21.

By the construction described, I am en-
abled to vary the height of the work-bed and
adjust it longitudinally of the machine, or
toward or from the pattern supporting table
or the post 4 carrying the pantographic
mechanism. A construction such as that

. hereinafter described gives great operative

range to the machine while affording a
rigidity of structure calculated to minimize
or eliminate such vibrations as would lead
to inaccuracy in the reproduction.

In the further description of the case, T
shall consider separately the pantographic

mechanism ; the work tool or point support-

ing mechanism ; the patternsupporting table

structure, and the mechanism for varying

the character of .the reproduction as dis-

‘tinguished from a mere change of scale.

In describing the pantographic mecha-
nism, I shall, to avoid confusion, designate
the arms or bars carrying the work tool or
point, and the tracing stylus as panto-
graphic levers, and the other arms or bars
completing the parallelogram, as connect-
ing bars. . ’

The pantographic- mechanism comprises
two extensible pantographic levers adapted
respectively to carry a work tool or point,

-and the tracing stylus. The lever carrying

the work tool or point, comprises the two
sections 22 and 28, one of which (22) has
an elongated slot 24 therein to permit move-
ment of the other section 23 relative thereto.

The section 23, adjacent one end thereof, is -~ .
105

provided with a block 25 slidably mounted
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upon the section 22, which block supports .

the gear 26 in mesh with a rack 27 upon the
said section 22. Said block is also provided
with a set screw 28 by means of which it
may be firmly set in any adjusted position.

" The other end of the section 23 carries a dis-
- tance stud 29, the upper end of which is
‘reduced and forms.a close sliding fit with

the slot 24, a set screw 30 being provided to
form a tight bond between the end of the
section 23 and the section 22 when it has
been suitably adjusted. The bar 23 carries
the work tool or point supporting mechanism
which will be more fully described herein-
after. :

The lever carrying the tracing stylus
comprises two sections 31 and 82, the first
of which is provided with an elongated slot
33 similar to the slot 24 and the latter of
which sections carries a block 34 provided
with a gear 35 cooperating with a rack 36
upon the section 31 and a set screw 37, which
parts are all similar in construction to the
block 25 and its appurtenances. The bar

32 1s provided with a distance stud, 38 and
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- 80 carried by the section 23.

1,285,668

clamp screw 89 similar in function and con-
struction to the stud 29 and clamp screws
The end of the
section 32 is extended beyond the stud 38,
however, said extended end having a vertical
bearing 40 therein for the tracing stylus 41,
which may be of any desired construction,
The expansible pantographic levers here-

" tofore described extend parallel with each
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~ to vary the scale of such reproduction.

45

50

55

60

- at the rear ends thereof by

‘ball-bearings in the various

other and are capable of such extension or
contraction, as to length, as to permit ac-
curate variation in the scale or reproduction,

The lever sections 22 and 81 are connected
the connecting
bar 42; and intermediate said bar and the
slotted end of said levers, by a second con-.
necting bar 43 parallel with the bar 42. The
connecting bars 42—43 are pivotally con-

nected with the pantographic levers and are -

of a stiffness to avoid any springiness there-
in during the operation of the machine.
The lever sections 22 and 81 and the bar

43 are provided with graduated lines as’

shown to insure uniformity in the adjust-
ment of said levers and said: cross-bar when

-setting the machine ‘for any . desired scale

of reproduction. .

Carried by the bracket 4° is a stiffened
arm 44 one end of which is pivotally mount-
ed for movement about a vertical axis in
said bracket and the other end of which
has an enlarged head 45 in which the con-
necting bar- 43 is slidably mounted. . ‘Said
enlarged head 45 carries a gear-46 in mesh .
with a rack 47 upon the bar 43. Said head

45 also carries a set screw 48 by means of

which said bar may be firmly secured with- -
in said head after the

nism has been “set.

pantographic mecha-
By the construction described, T provide

a rigid pantographic lever system which. -

will insure absolute accuracy in the repro-
duction, and which may be readily adjusted

To insure the desired. firm movement of
the pantographic levers and connecting bars
as well as of the swinging lever 44, I use
connections,
wherever possible. .

Carried by and forming a part of the
lever section 23 is a block 49 in which is
mounted upon horizontal pivots a’rocking -
arm 50 adapted to support the work tool’
or point 51 by means of a chuck 52 mounted
upon pivots parallel with the pivots of said
arm 50. Carried by the other end of said
arm 50 is an electro-magnet 53 which serves-

.as a counterweight for normally raising the

too] out of engagement with the work-plate
and also as an actuating means for bringing.

- said tool into operative engagement with

€5

said plate. This magnet has an elongated .

core 54 projecting through an’ opening in.
the lever section 23 to serve as a guide for
said magnet. Carried by the arm 23 is an

.adjustable stop 55 by _Ihea.ns of which the -

arm 50 may be set to determine the extent of

penetration of the tool 51 in the work plate,

This result is secured by limiting the osci}-
latory movement of the arm 50 under con-
-trol-of the magnet. By raising the stop the
downward movement of the chuck 52 is
diminished, while by lowering the stop this
downwdrd movement is increased, the said
stop engaging the underside of the arm 50.
The block 49 is provided with binding posts
36 by means of
is ' made between the magnet, and the con-
trolling means for the circuit thereto.
By pivotally mounting. the chuck 52 in
the forked end of the arm.50, the slight, arce
- described by said arm is compensated for
‘and the tool is given rectilinear movement,

which electrical connection

70
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the upper end of said chuck being mounted - s

‘movement of said chuck:

In an opening 57 in the arm 23 to ingure _i;h_ié

85

The chuck 52 is spaced away from the dis-

tance stud 29 to an extent sufficient to bring
said chuck in axial alinement with the pivot
of the arm 44, when the various lever arms,
.and - connecting bars, are set at zero thus
permitting' the. adjustment of the machine

90

so that the movement of the stylus 41 will =

have no operative effect upon the work tool
“or point. : R
The pattern supporting table 9 is pro-

‘vided with suitable means, as the adjustable’

dogs 58, for securing the master or pattern

plate in position upon said table while per-

mitting it to be conveniently and quickly
shifted from place to place thereon. Said

95

i00. -

dogs 58 are provided with screw clamps-as. . .

shown, which ¢lamps engage said dogs and

pass . through laterally extending slots in. -~ -
- the ‘table 9. This form of dog is old and
well known .in this art. - In  reproducing
words, T preferably provide a master plate.

containing the entire alphabet, the plate be-

- ing shifted to bring different letters as re-

quired ‘into the ‘desired operative relation.

That side of the table positioned toward the -

work-bed is elevated slightly to form -a
platen 59 for a paper strip, and at the ‘oppo-
site ends of said platen are spring clips 60
adapted to hold said strip firmly in place
‘upon said platen. These clips are provided

105"
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.with a stem- projecting -through the table .

and. acted upon on the under side of said
table by a spring 61 shown clearly in Fig. 5.

The mechanisms heretofore described are

operative to reproduce upon a reduced scale

120

any character represented by the pattern or -

master. The construction of the work-table
support is as heretofore stated suc
admit of the support being adjuste
cally and longitudinally of the ma¢

and to permit a lateral adjustment of this,
support, I so mount the work table itself '
upon this supporting structure as to permit -
“the surface bearing the work plate to"be

130
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shifted laterally of the machine, thus se-
curing a universal adjustability of the work
bed. The mechanism for securing this
lateral adjustment will be more fully de-
seribed hereinafter.

Tt may on occasion, however, be desired
to extend or condense a letter or character;
to tilt the same forwardly or backwardly;
or to either extend .or condense the letter
or character while tilting it either for-
wardly or backwardly. To meet_this con-

dition, I so construet the work bed that it

may be moved to any desired extent while
the pantographic mechanism is in opera-

‘tion, thus modifying the operative effect of

the work tool or point so as to secure the
desired distortion or variation of the char-
acter or letter reproduced.

To permit the desired actuation of the
machine, I provide, in conjunction with a
universally movable work-tool or point, a

- work bed universally movable upon a single
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plane; and provide means operative from
the tracing stylus whereby simultaneous
movement will e imparted to the work tool
or point and the work-bed. The mecha-
nism which I prefer to employ is so con-
structed that it may be so set as to have no
operative effect upon the work bed, or as
to secure any of the desired variations in
the reproduction. I preferably so construct
the controlling means for actuating said
mechanism that when it is not desired to
distort or vary the reproduction, said con-
trolling means may be thrown out of the
operative relation to the stylus point and
thus permit the machine to be actuated as
freely as though no such mechanism were
used upon the machine. By a construction
such as that herein shown and described,
the desired variation in the character of the
veproduction may be secured without any
variance in the adjustment of the panto-
graphic mechanism.

" To permit the desired movement of the
work bed, I attach to the column 14 an im-
movable irame 62 having therein run-ways
63 extending laterally of "the machine.
Mounted upon said frame is a carriage 64
having laterally extending run-ways 65
upon the under side thereof registering with
the run-ways 63 upon the frame 62. Ball-
bearings 66 are positioned in and between
said run-ways at separated points, so as to
give a steady support for said carriage.
The run-ways 63 and 65 are preferably V-
shaped in cross-section. The carriage 64 is
provided with run-ways 67 upon the upper
surface thereof which run-ways extend per-
pendicularly to the run-ways 63 upon frame
62, or longitudinally of the machine. Pu-
perimposed tpon the carriage 64 is a second
rarriage 68 having run-ways 69 spon the
nnder =ide thereof registering with the run-
wavs 07, Said carviage is mounted on the

1,285,868

carriage 64 by means of the bali-bearings
70 seated in and between the run-ways 67
and 69.

The work table 71 itself is supported upon

the carriage 68 and is capable of move-
ment laterally of the machine independ-
ently of the carriage 64. To secure this
independent movement, I provide the car-
riage 68 with the V-shaped track 72 at the

back thereof and the fiat track 73 at the

front thereof. Carried by the carriage 68 is
a gear 74 mounted upon a screw threaded
shaft 75 by means of which it may be ro-
tated. T also mount upon said shaft a set

serew 76 by means of which the gear T4 ¢

and the table 71 may be locked in any ad-
justed position. The table 71 is provided
with a bearing plate 77 codperating with
the track 72 and a rack 78 with which gear
74 is adapted to mesh which rack also bears
upon the rear face of the track 73 so as to
secure a firm bearing for said table. The
car T4 is used solely to position the table
1 with relation te the work tool or poiné
in properly placing the reproduction upon
the work plate. The work plate proper, I
have indicated at 79. :

" Mounted in a bracket 80 is a rotatable
shaft 81 moving about a vertical axis and
carrying at the top thereof a T-shaped fit-
ting 82 having perpendicularly arranged
keepers formed by grooves therein, one of
said grooves 83, extending laterally of the
machine and the other 84 extending longi-

tudinally of the machine. Extending above 2

the groove 84 is a strap or housing 85.
Slidably mounted in the grooves 83 is &

Jracket 86 provided with a point bearing

87 upon the upper forward edge thereof.
Codperating with said bracket 86 is an arm

'88 conmected with the carriage 68. To com-

pensate for any slight structural Inaccuracy
in the said arm 88 and also to insure the
proper engagement of said arm with the

bearing 87, 1 preferably mount said arm 1

upon said carriage by means of horizontal
pivots 89 and force said arm Into engage-
ment with said bearing by means of the
spring 90. It will be observed that if the

bearing 87 be so adjusted as to extend in I

axial alinement with the shaft 81 move-
ment of the fitting 82 will have no operative

.offect upon said arm 88 or its carriage 66,

but thas if said arm 86 be adjusted toward

or away from this position, so as to be out 32

of alinement with said shaft 81, the oscilla-
tory movement of said shaft will result in
longitudinal movement of the carriage 68
through the stresses applied thereto through
the arm 88.

Carried by one side face of the carriage
¢8 is a charmeled plate 91 having mounted
therein a bracket fitting 92. Mounted upon
anid bracket is an arm 9% provided with the
bearing 94 seated in the groove 8%  Said
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arm is preferably mounted upon horizontal

. pivots as shown. Said fitting 92 is slotted
~_as shown, so as to be capable of being set in

10

any adjusted position by means of the set
serew 92° passing through said slot and en-

gaging the plate 91." The channeled plate
91 is provided with graduations as shown -

<o that the fitting 92 may be accurately ad-
justed. With respect to this construction, it
will .be observed that when the bearing 94

"~ is positioned so as to be in alinement with

the axis of the shaft 81, the rotary movement
of ‘this shaft will have no ‘operative effect

- upon the carriage 68 but that if said arm 93

15

20

- may
tionary while the pantographic mechanism
is operative or may be caused to have lateral
movement or longitudinal movement, or -

25

* ment, according to ‘the adjustment of the-

30

he adjusted longitudinally of the machine
in either direction, oscillatory movement of

said shaft 81 will through the T-shaped fit-

ting 82 impart lateral movement to ‘the car-

‘riage 64 and also to the carriage 68 and

work table 71. It will be observed that by
the construction shown, the work table 71
be allowed. to remain perfectly sta-

simultaneous lateral and longitudinal move-

bracket 86 or the arm 93. o :
" To insure the desired proportionate move-
ment of the work table, I place the shaft 81
under the control of the tracing stylus, thus
making the actuation of the work table en-
tirely automatic, or co-incident with- the

- actuation of the pantographic. mechanism.

35

This means for placing the said work table

" under the control of the tracing stylus, pref-

erably comprises a crank shaft 95 having

" thereon a crank arm 96 connected by a link

40

97 with a crank arm 98 upon said shaft 81.
The shaft 95 is.provided with a plurality of
brackets 99 in which is mounted a shaft 100

Thaving pivotally mounted thereon a frame

101 carrying a contact bar 102 adapted to

- above the table 9, holding said rollers 103

50

55

ont of engagement with the master or pat-".

tern plate and the work strip upon the
platen 59.. _ o o
The shaft 95

normal forward thrust to the bar 102 and

_thus cause said bar to follow the stylus upon.
jtg return movement after having been dis-

~ placed by a direct. movement under said

60

65

stylus. -

The link 97 is adjustably connected with
the crank arm by being passed through a
fork 96* in said crank arm and being en-

gaged by said screw 97°,50 as to permit elon-.
‘gation or shortening of said link in accord-

ance with the adjustment of the frame 12 or
column 14. ‘ ; o
The electro-magnet 53 may be energized

is pfdﬁdéd with means; as
a pendulous counterweight 112, to impart a.

from any desired source of electrical supply

such as the battery 105, the circuit leading -

from this battery and-including the magnet

being controlled in any desired manner.
Preferably I connect one of the battery ter-

70

minals 106 with the pedestal 1 of the ma- -

chine and the other ferminal 107 with one -

of the binding posts 56. The other binding -

post I connect with an insulated contact 108
carried
the circult. from the battery may be closed

by a depressible treadle 109, so that

5

by the foot of the operator. I also provide

a second depressible treadle 110 mounted

upon’ the opposite side of the machine,
“which treadle carries an insulated contact-

111 also connected with the same battery

80 -

terminal 107, which is connected with the

contact -108.

‘any other means for closing the circuit to

This: arrangement is one '
- merely of convenience, however, and in fact-

85 .

the magnet may be used without departing

“from the spirit and scope of the invention. =
The operation of the herein described - - ..

‘mechanism is substantially as follows: "~

metal plate, a lithographic stone, a plate of
glass, or a sheet of any desired material, is
mounted upon the work table 71 and the said
table is adjusted vertically, longitudinally
or laterally of the machine as required to

bring the desired portion of the plate with-

in the operative range of the work tool or

A work plate 79, which may consist of a

90.

95

point 51. If vertical adjustment is required, - o

this is secured through the actuation of the-

.gear shaft 16, and rack 15, the set screw 18

" being released to permit the upward or -

‘downward movement of the column 14, and

100

" reset when the table is at the desired height, -

so as to afford the desired rigidity inthe
support for the said table. The longitudinal

adjustment is secured by means of the rack -

and pinion mechanism 19—20 and the lat-
_eral adjustment by means of the rack an

he engaged by the tracing stylus. ‘The pinion mechanism 74—78. - :
5 Frame 101 is supported by rollers 103 bear-

ing upon tracks 104 positioned upon. and

" The work plate being thus in position, the
master or pattern is mounted upon the table
9 by means of the dogs 58 or any of them,
and after the machine is set for reproduc-

tion upon the desired scale, the design upon

said master or pattern may be reproduced
upon the work plate 79 by mierely causin
the stylus 41 to follow the lines in sai
“master or pattern. '

imparted to the reproducing point 51, re-
sults from the oscillation of the arm 44 about
its point of pivotal connection with the

The longitudinal component of movement -

106
110 -
FE

120

“bracket 4* while the lateral component of .

motion results from the oscillation of the
pantographic levers about the point of piv-
otal connection thereof with the connecting
bar 43, the connecting bar 42 compelling

-.and defining this oscillatory movement.

125

straight line in the reproduction or a curved .

‘line on any radius other than of the axis of

130
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' the arm 44 would result from a simu_ltanebus

oscillatory movement of both the arm 44 and
the said pantographic levers.

- Before the tracing stylus is-moved about
the pattern, it is necessary to set the work "
tool or point so as to secure the desired de-

. gree of penetration thereof, or bring it into

10

15

20

the desired contact with the work plate.
This is done by closing the circuit to the
magnet 53 and adjusting tcol 51 in its chuck
52, and setting the stop 55 so as to define
the extension or oscillatory movement of the
oscillatory arm 50. When the tool is so set
and it is desired to begin work, either treadle

109 or 110 is depressed to close the circuit

to energize the magnet to cause it and the
end of the arm 50 upon which the magnet is
mounted to move upwardly and bring the

- tool into engagement with the work plate 79.

If it is desired to reproduce a line of let-
ters,-the word or words are laid out upon a

. strip of paper (see Fig. 5), which strip.is

28

30

placed upon the platen 59 with the ends
thereof projecting beneath the clips 60 and
the tracks 104. When the strip is so placed,
it is smoothed out and the clips are released
so as to permit their spring 61 .to close said

.clips upon the paper and thus hold it in any

desired position upon said platen. The let-
ters upon the master or pattern correspond-
ing with the succeeding letters laid out on
the strip are then brought consecutively into

- the desired relation and each letter is traced, -

-85

40

thus securing the desired sequence of Iet-
ters upon the reproduction as well as the
desired spacing thereof. :

Assuming that it is desired to vary the
scale of reproduction, it is necessary to vary
the effective leverage of one of the -panto-
graphic levers, relative to the other as well

- as the effective leverage of the pivotal sup-

45

560

porting arm 44, which leverage, under all
conditions, must, to secure accuracy in the
reproduction, be the same as that of the lever
23. In constructing the machine, the rela-
tive effective leverage of the sections 23 and
32 is determined; but this leverage may be
varied by shifting either or both sections
with relation to the point of its or their
pivotal support. The effective leverage of

. the arm 44, as to its operative effect upon the

b6

work/tool or point, is determined by the dis-
tance between the axis of the pivotal support
of said arm and the. axis of the point of piv-
otal connection between the connecting bar

. 43 and the lever section 22, which, to secure

68

the preservation of accuracy in the repro-
duction must be the same as the distance be-
tween the work tool and said point of pivotal
connection between the section 22 and the

connecting bar 43. Hence, to vary.the scale
of reproduction, it is necessary to not only

vary the effective leverage of either or hoth

- of the pantographic levers, but also the ef-

.

fective leverage of the arm 44. To avoid.

,668

skewing of the reproduction, it is necessary
to adjust the section 23 and the bar 48 to the
same extent. This may be done by means of

the blocks 25 and the enlarged head 45 and

the parts appurtenant therefo, the lever sec-
tion 32 being also capable of adjustment by
its block 84. The various graduated scales
aid in securing exactitude in the adjustment.

Irrespective of any adjustment of the

pantographic levers, the sections 22 and 81 v

always have the same radius or the same ef-
fective leverage. Hence, the scale of re-
production will be determined by the rela-

- tive leverages of the sections 23 and 32, and

any variance in the scale of reproduction re-

sults from a variance in the effective lever-

ages of said last named sections. It will
thus be observed that adjustment for scale
may be secured by a movement of either of
said lever sections 28 or 32 in either direc-

-tion; or the movement of both of said le-

vers in the same or in opposite directions.
If it be desired to increase the scale of re-
production, this may be done by moving the
section 23 so that the end thereof carrying
the work tool will move away from the bar
43 or the section 32 may -be moved so that
the end thereof carrying the tracing stylus
will move toward said bar 43 or both said

sections may be shifted, section 23 away o

from and section 82 toward said bar. Tf,
however, it be desired to reduce the scale of
reproduction, the section 23 may alone be
shifted -in the opposite direction or toward
the bar 43 ; or the section 82 may be shifted
away from the bar 43; or said sections may
be. both shifted, the section 23 toward and
the section 32 away from,said bar 43, or said
leversmay be moved in the same direction and

to the same or to a variable extent toward 2

the bar 43. As long as the shortest effective

leverage of the section 82 is greater than-

the longest effective leverage of the section
23, said section 32 may be moved toward the
bar 43 to even a greater extent than the sec-
tion 23, while yet reducing the scale of re-
production. In other words, the scale of the
reproduction” varied in proportion to the
differential of the effective leverages of the
sections 23 and 32, and any desired scale
may be secured by the adjustment of either
or both of said arms to the desired extent.
Whatever, the adjustment of the section 23,
however, toward or from the bar 43 there
must be a similar and equal adjustment of
the bar 43 toward or from the fixed axis of
the supporting arm 44 in order to preserve
accuracy in the dimensions, relative to those
of that of the master or pattern. When the

sections 23 and 32 have bgen adjusted to tho

desired extent, the bar 43 is shifted toward
or from the axis of the arm 44 to the samis
extent as the movement of the section 22 and

108
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the said levers and said bars are locked in -

their adjusted position. By this adjustmens 15
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- for example,
_incline it, this bar is taised and the wheels

_ nal movement of the stylus

it will be observed that the point of pivotal
connection between the bar 43 and the sec-
tion 22 is shifted with relation to the point
of pivotal support of the arms 44 to the same
extent that the work tool: or point 51 is
shifted with relation to the point or pivotal
connection of the section 22 and connecting
bar 43. While the amount and direction of
movement of the section 32 may be the same
as, or differ from that of the section 23, it
will be observed that the effective leverage
of the arm 32 as compared with that of the
arm 23 after any adjustment differs from
the effective leverage before the adjustment,
thus resulting in the desired variance in the
scale of the reproduction. If the section 93
or the sections 23 and 32 and the connect.
ing bar 43 be set at zero, it will be found
that the axis of the pivotal connection be-
tween the bar 43 and the pantographic lever
section, will be in exact alinement with the

axis of the arm 44, and that the point 51.

will also be in alinement with. said axis, so
that any movement of the stylus point will
have no’operative-effect upon the work tool
or point. :

1t will be observed that when reproducing
the pattern or master to scale, the work table
71 femains in a fixed position and that the
work tool or point 51 has movement ‘with
relation thereto. It will also be observed
that the pantographic levers each have one
arm having the same, and a fixed effective
leverage, and that any variance in the scale
of reproduction results from a variance in
the effective leverage of the other arm.

Under ordinary conditions when repro-
ducing to scale, the bar 102 will be swun
downwardly below the plane of the table 9
S0 as to be out-of the operative range of the
tracing stylus. If, however, it be desired to
vary the character of the reproduction, as,
to condense, extend or tilt, or

103 are placed upon the tracks 104. When
the parts are in this position the counter-

weight 112 will impart a forward thrust to.
the bar 102 andoscillate the shaft 81 and:

with it the T-shaped fitting 83. The pro-
jection of the bar 102 across the table 9 will
result in the movement of this bar to the
same extent, and in the same direction longi-
tudinally of the machine, as the longitug'-
in following the,
pattern or master. . .

1t it be desired to condense the letter or
make the vertical dimension or height

‘smaller relatively to the lateral dimension or

width,. as compared with the master, the
bracket 86 is set with the bearing 87 between
the axis of the shaft 81 and the carriage 68,
When so set the oscillation of the shaft 81
in either direction will impart longitudinal
movément to said carriage 68 simultaneously
with the longitudinal movement of the worl

-
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- by the extent of

tool but to a considerable less extent aud
thus shorten the vertical, or height. lines de-
scribed by said tool upon the work plate to
the extent determined by the amount of the
longitudinal movement of the carriage under
the arm 88. The extent of this condensation
may be controlled by the quantity of inward
movement of the bracket. 86, I, however, it
be desired to extend the letter, or make the
vertical dimension or height .thereof rela-
tively greater than the lateral dimension as
compared with these dimensions in the mas.
ter or pattern, the bracket 86 may be shifted
away from the carriage 68 with the resultant
effect that oscillatory movement of the shaft
81 will impart movement to said carriage
counter to the movement of the work tool
and thus increase the length of the lines by

an extent measured by the quantity of move-

ment of the said carriage.

IE it be desired, however, to incline the de-
sign or letters backwardly or to the left of
Fig. 8 in the drawings, the fitting 92 may be
shifted rearwardly of the machine thus
bringing the point bearing 94 thereof rear-
wardly of the axis of the shaft 81. The 0s-
cillatory movement of the shaft 81 upon the
rearward movement of the stylus will then
Impart to carriage 64 a lateral movement to
the right which movement will give the de-
sired inclination or %ilt to the letter. The
extent of this inclination will be determined
movement of the fitting 92,
the farther this is moved toward the rear of
the machine, the greater being the degree of
inclination of the reproduction. Likewise
by shifting the fitting 92 toward the front
of the mac
the shaft 81 will upon rearward movement
of the stylus move the work plate to the left
of Fig. 3 and give a backward tilt or incli-
nation to theletters. If it be desired to both
incline the letters and extend or condense
same, both the bracket 86 and the fitting 92
may be adjusted thus Imparting to the work
table a simultaneous lateral and longitudi-

ine, the oscillatory movement of
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nal movement and modifying the reproduc-

tion accordingly. By using gage lines, ac-

curacy in these adjustments may be secured

and a duplication
possible. ,

The nature of the work tool
in connection with
rial to the invention. It may
merely to remove resist from
a printing plate,

of any adjustment made

or Poiht used

the surface of
to actually engrave on the

. Plate, or otherwise remove metal, or the sur-
It may be so
reproduction -

Tace of a lithographic stone.

formed as to merely outline the
without penetrating the surface of the plate.
In fact any old and well-known form of tool
may be used in connection with the mecha-

115

this machine is immate- .-
be constructed -

120

125

“nism herein described, the tool itself form- -

ing no part of the invention.
Ié will be observed that the pivotal sup-

]
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8.

ports for the lever sections 22 and 31 are
disposed upon the same radius or the axis
of the pivotal support and the arm 44 and
that absolute accuracy in the reproduction
results from -the constant leverage of said

sections 22 and 31 irrespective of the scale

_for which.the pantographic levers are ad-
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" other end of

- “said pantographic levers,
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‘paralle]l pantographic levers or

justed. .

Tt is not my intention to limit the inven-
tion to the precise details of construction
shown in the drawings, it being apparent
that such may be varied without departing
from the spirit and scope of my invention.

Having described the invention what I

claim as new and desire to have protected by

Letters Patent is:
1. A pantographic engraving machine em-
bodying therein a fixed support, an arm pro-

jecting radially of and having one end there-

of pivotally mounted upon said support,
parallel pantographic levers or bars adapted
respectively to support a tracing stylus and
to support a work tool or point, parallel con-
necting bars having their opposite ends piv-
otally connected to said pantographic levers,
respectively, means fixedly connecting the
said pivotal arm with one.of
point intermediate
a. work bed and &
table for the master or pattern. g

2. A pantographic engraving machine em-
bodying therein a fixed support, an.arm pro-
jecting radially of and having one end there-
of pivotally mounted upon, said support,
parallel pantographic levers or bars adapted
respectively to support a tracing stylus and
to support a work tool or point, parallel
connecting bars having their opposite ends
pivotally connected to said pantographic
levers respectively, means connecting the

said connecting bars at a

“other end of said pivotal arm with one of

said connecting bars at a point intermediate
said pantographic levers, means whereby the
scale of reproduction may be varied com-
prising means for varying the operative le-
verage of the pantographic lever carrying
the work tool or -point, and means for vary-
ing the operative leverage of said pivotally
supported arm,
carried thereby, a work bed and a table for
the master or pattern. ‘

3. A pantographic engraving machine em-
bodying therein a fixed support, an arm pro-
jecting radially of and having one end there-
of pivotally mounted upon, said support,
bars adapted
respectively to support a tracing stylus and
to support a work tool or point, parallel
connecting bars having their opposite ends
pivotally connected to said pantographic

- {evers respectively, means connecting the

other end of said pivotal arm with one of
said connecting bars at a point intermediate
said pantographic levers, means for varying

Cs

" lel connecting

and of the connecting bar
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the operative leverage of the pantographic
lever carrying the tracing stylus whereby
the scale of reproduction may be varied, a

65

work bed and a table for the master or pat- -

tern. -

4. A pantographic engraving machine em-
bodying therein a fixed support, an arm pro-
jecting radially of and having one end there-
of pivotally mounted upon, said support,

70

parallel pantographic. levers or bars adapt- -

ed respectively, to support a tracing stylus
and to support a work tool or point, paral-
bars having, their opposite
ends pivotally connected to. said - panto-
graphic levers respectively, means connect-
ing the other end of said pivotal arm with

one of said connecting-bars at a point inter-.

mediate said pantographic levers, means
whereby the scale of reproduction may be
varied comprising means for varying the
operative leverage of the pantographic le-

“ver carrying the work tool or-point, means

for varying the operative leverage of the
pantographic lever carrying the tracing
stylus, and means for varying the operative
leverage of said pivotally supported arm, a
work bed and a table for the. master or
pattern. : i

75

80

85

90.

5. A pantographic engréving machine em- .

bodying therein a fixed support, an
otally mounted upon said support, parallel
pantographic levers,
bars having their opposite ends pivotally

arm piv--

95

parallel connecting -

connected to said pantographic levers re-

spectively, means whereby one of said con-
necting bars.is slidably mounted upon said
pivotal arm at a point intermediate said
pantographic levers,

of which is pivotally connected with said

.connecting bars and the other of which is
slidably mounted upon said first named sec-’

100

one of said panto-
graphic levers comprising two sections, one -

105

tion and is adapted to support a work tool -

or point whereby said connecting bars and
said lever section carrying the work tool or
point may be similarly adjusted to vary the
scale of the reproduction, the other of said
pantographic levers being adapted to support
a tracing stylus, a work bed and a table for
the master or pattern.

6. A pantographic engraving machine em-
bodying therein a fixed support, an arm piv-
otally mounted upon said support, parallel

110

115

pantographic levers or bars, parallel con- .

necting bars having their opposite ends con-
nected to said pantographic levers respec-

120

tively, means connecting said pivotal arm

with one of said connecting-bars at a point
intermediate said pantographic levers, one
of said pantographic levers comprising two
sections one of which is connected with said
connecting bars and the other of which is
slidably mounted upon said first named sec-
tion and is adapted to support a tracing

125
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stylus Wherebj\r' the scale of reproduction
may be varied, a work bed.and a table for
the master or pattern.

7. A pantographic engraving machine em-
bodying therein a fixed support, an arm piv-
otally meunted upon said support, parallel
pantographic levers, parallel connecting bars
having their opposite ends pivotally con-
nected to said pantographic levers, respec-
tively, means whereby one of said" connect-

'ing bars is slidably mounted upon said piv-

otal arm at a point intermediate said panto-
graphic levers, one of said pantographic
levers comprising two sections, one of which
is pivotally connected with said connecting
bars and the other of which is slidably
mounted upon said first named section and
is adapted to support a work tool or point,
the other of said levers comprising two sec-
tions one of which is connected with said
connecting bars and the other of which is
slidably mqunted upon said first named sec-
tion and is adapted to support a tracing
stylus whereby said connecting bars and
sald levers may be adjusted to vary the
operative leverage of said supporting arm
and said levers respectively, to vary the

scale of reproduction, a work bed and a

table for the master or pattern. ‘

8. A pantographic engraving machine em-
bodying therein a fixed support, an arm piv-
otally mounted upon said support, parallel
pantographic levers or bars, parallel con-
necting bars haying their opposite ends piv-
otally connected to said pantographic levers
respectively, means connecting said pivotal
arm with one: of said connecting bars at a
point intermediate said pantographic levers,
means carried by one ofp said levers for sup--
porting a tracing stylus, means carried by:
the other of said levers for supporting a
work tool, comprising an oscillatory arm,
horizontal pivots connecting said arm and

-said lever, a support for a work tool carried -

by one end of said arm, means operative on
the other end of said arm whereby it may be
oscillated to engage or disengage a work

. tool from the work, a work bed- and a table

50

56

60

for the master or pattern.

- 9. A pantographic engraving machine em-
bodying therein a fixed support, an arm piv-
otally mounted upon said support, parallel’
pantographi¢ levers or bars, parallel con-
necting bars having their opposite ends piv--
otally connected to said first named levers
respectively, means connecting said pivotal

‘arm with one of said connecting bars at a

point intermediate said pantographic levers,
means carried by one of said levers for sup-
porting a tracing stylus, means carried by

the other of said levers for supporting a-
work tool, comprising an oscillatory. arm, .

horizontal pivots connecting said arm and
said lever, a support for a work tool carried

-4

=

by one end of said arm, means operative on
the other end of said arm whereby it ma
be oscillated to engage
tool from the worﬁ, an adjustable " stop
mechanism for controlling the extent of os-
cillatorxbmt)vement of said arm, a work bed
and a table for the master or pattern.

. 10. A pantographic engraving machine
embodying therein a fixed support, an arm
pivotally mounted upon said support, par-
allel “pantographic levers or bars, parallel
connecting bars having their opposite ends

pivotally connected to said pantographic le-

'vers respectively, means connecting said piv-
otal arm with one of said connecting bars at
a point intermediate said pantographic le-
vers, means carried by one of said levers for
supporting a tracing stylus, means carried
by the other of sgid levers for supporting a
work tool, comprising an oscillatory arm,
horizontal pivots connecting said arm and
said lever, a support for a work tool carried
by cne end of said arm, an electro-magnet
mounted upon the other end of said arm,
means controlling the circuit to said magnet,
a work bed and a table for the master or pat-
tern. . :

11. A pantographic engraving machine
embodying therein a fixed support, an arm
pivotally mounted upon said support, par-

65

or disengage a work -
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allel pantographic levers or bars, parallel 95

connecting bars having their opposite ends

pivotally connected to said pantographic le-
vers respectively, means connecting said piv-
otal arm with one of said connecting bars
at a point intermediate said phntographic le-
vers, means carried by one of'said levers for
supporting a tracing stylus, /means carried
by the other cf said levers fdr supporting a
work tool, comprising an okcillatory arm,
harizontal ‘pivots connecting said arm and

100

105

said lever, and a pivotal support for a work -

tool carried by .one end 6f said arm, said le-

tool support.is adapted to pass to insure a
rectilineal movement of said tool, an elec-
‘tro-magnet mounted upon the other end of

ver above said work tool support having an.
opening therein through which said work. " -

110

said arm, means controlling the ojrcuit to

said magnet, a work bed and a table’ for the
master or pattern. - . R

12. A pantographic engraving machine
~embodying therein a fixed support, an arm
pivotally mounted upon said support, par-
allel- pantographic levers, parallel connect-
ing bars having their opposite ends pivotally

-connected to said pantographic levers ‘re-

spectively, an enlarged head upon said arm
whereby one of said connecting bars is slid-

~ ably supported by said arm, a rack and gear

mechanism carried by said enlarged head
and said bar, locking means whereby said

115 -

120

125

“bar may be secured in any adjusted position -

with relation to said arm, said enlarged



~head engagihg said

10

15

o

levers, one of said pantographic levers com-
prising two sectlons, one of which 1s piv-

otally connected with said connecting bars

and has an elongated slot therein and the

other of which is slidable with relation to
the other and provided with a block slid-
ably mounted upon said first named section,
a rack and gear mechanism carried by said
block and said first named section, means for
locking said block upon said first named sec-
tion, tﬁe other of said levers comprising two

sections one of which is connected with said’

connecting bars and has an elongated slot

therein and the other of which 1§7slidable

" with relation to ‘the other and provided with

" carried: by

20

a block slidably mounted upon the cooperat-
ing lever section, 2 rack and gear mechanism

which it slides, means for locking said block
upon said last named section, a stud carried

_ by each of said slidable sections, a set screw

25

passing through an elongated slot in each of
said fixed sections and engaging the stud on

the other section, the slidable section of one

" of said levers being ada%ted,to support a

30
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‘table for the master or pattern.

work tool or point and the slidable section
of the other of said levers being adapted to
support a tracing stylus, a work be ‘and &

13. In a pantographic engraving machine,

" a pantographic mechanism comprising a bar
- movable about a fixed axis,

two levers piv-
otally mounted at different radial points of
said bar, a second bar parallel. with said
first named bar and pivotally connected with
both of said levers, a work tool or point sup-
port carried by one of said levers, a tracing
stylus support carried by the other of said
levers, means whereby the work tool or point
support may be adjusted with relation to the
noint of pivotal support of its supporting le-

.ver, and means whereby said levers and said

first named bar may be moved toward or
from. said fixed axis, to vary the scale of re-
production, a work bed and a table for the
master or pattern. :

14. In a pantographic engraving machine,

a pantographic mechanism, comprising 2

bar movable about a fixed axis, two levers
pivotally moutted at different radial points

of said bar, a second bar parallel with said
first named bar and pivotally connected

 with both of said levers, a work tool or

55
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point support carried by one of said levers, a
tracing stylus support carried by the other
of said levers, means whereby the work tool
or point support and the tracing stylus sup-
port may be independently adjusted with re-
fation to the point of pivotal support of its
supporting lever, means whereby said levers
and said first named bar may be moved to-
ward or from said fixed axis, to vary the
scale of reproduction, a work bed and a table
for the master or pattern.

bar intermediate said

said block and the section upon.

k@ 1,285,668

15. In a pantographic engraving machine,
a pantographic mechanism comprising an
arm movable about a fixed axis, a straight
bar, means whereby said bar is slida%ly
mounted upon said arm, two levers pivotally

mounted at different points of said bar with

the pivotal point of both the said levers in
alinement radially of the axis of said arm,
a work tool or point support carried by one
of said levers, a tracing stylus support car-
ried by the other of said levers, a second bar
parallel with said first named bar and piv-
otally connected with both, of said levers,
_means whereby the work tool or point sup-
port may be adjusted toward or from the
point of pivotal support of its lever, means
whereby the tracing stylus support may be
adjusted with relation to the point of pivotal
support of its supporting lever, means
whereby said first named bar may be ad-
justed on said arm toward or from the axis
“of said arm, to vary the scale of reproduc-
. tion, a work bed and a table for the master
or pattern. o o
16. A pantographic engraving machine
embodying therein a pantographic reproduc-
ing mechanism operative upon a fixed hori-
zontal plane, a work table, a standard, a
normally stationary work table supporting

~_frame carried by said standard, means

whereby said frame

70

75
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95

may be adjusted longi-

tudinally of the machine, means whereby -

said frame may be adjusted toward and from

.

said pantographic reproducing mechanism

and a pattern supporting table. -
17. A pantographic engraving machine

160 -

embodying therein a pantographic reproduc- .

ing mechanism operative upon a fixed hori-
zontal plane, a work table, a work support-
ing plate mounted thereon, means whereby
.said plate may be moved laterally of said
table, a standard, a stationary work table
supporting frame carried by said standard,
means whereby said frame may be adjusted

. toward and from said pantographic repro-
ducing mechanism, and a pattern supporting
table. - .

18. A pantographic . engraving machine
embodying therein a pantographic reproduc-
ing mechanism operative upon a fixed hori-
zontal plane, a.pattern supporting table, a
work table occupying-a plane parallel with
that upon which said reproducing mecha-
nism is operative, a work supportin plate
movably mounted upon said work table and
upon a plane parallel therewith, ‘means
whereby lineal movement may be imparted
to said table, means whereby said plate may
be moved at right angles to the direction of
movement of said table and means whereby

_said table may be moved at right angles to

' N

‘the plane thereof.

186
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.~ 19. A pantographic engréi;ihg machine °

embodying therein a pantographic reproduc-

~ ing mechanism adapted to reproduce a mas-

130




- frame, means operatively connected to said -
table and adapted to be actuated by said re-
- producing mechanism whereby a lineal hori-

zontal movement may be imparted to said -

10
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ter or pattern to scale, said mechanism in- .

cluding a tracing stylus support and a work
tool support, a work table supporting frame
fixedly mounted adjacent said reproducing
mechanism, a work table, means whereby
said table is-movably mounted upon said

- work table in the same direction as, simul-

taneously with, but to a lesser degree thajnf

the movement of the work tool support of .
. master or pattern.

. said reproducing mechanism, to diminish one

15

20

of the dimensions of the reproduction rela- -

tively to that dimension of the 'master- or
pattern. A
20. A pantographic engraving machine

embodying - therein a.pantographic repro-
ducing mechanism adapted to reproduce a

- -master or pattern to scale, said mechanism

25
30
.85
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© tool support, a work table supporting frame.
fixedly mounted adjacent said mechanism, a

.4 _'4‘5
50
55
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including a tracing stylus support and a
work tool support, a work table supporting

- frame fixedly mounted adjacent said repro-

ducing mechanism, a work. table, means
whereby said table is movably mounted upon
said frame, means operatively connected to

said table and adapted to be actuated by.

said reproducing mechanism whereby a
lineal horizontal movement may be imparted

to said work table in a direction opposite -

to, simultaneously with; but to a lesser de-
gree than, the movement of the work tool

support of said reproducing mechanism to
inerease one of the dimensions of the repro- -
~ duction. relatively to that dimension of the

master or pattern.

21. A pantographic engraving machine
embodying therein a pantographic reproduc-
ing mechanism adapted to reproduce a mas-
ter or pattern to scale, said mechanism in-
cluding a tracing stylus support and a work

work supporting table, means whereby ‘said

work -supporting table is mounted to have
lineal movement longitudinally of said.
* frame and means operatively connected to

said table and adapted to be actuated by
said reproducing mechanism whereby a hori-
zontal movement may be imparted to said

work table in the same direction as, simul-

taneously with, but to a lesser degree than,
the movement of the work tool support of
said reproducing mechanism, to diminish

one of the dimensions of the reproduction.

relatively to that dimension of the master

or pattern. '

22. A pantographic engraving machine
embodying therein a pantographic repro-
ducing mechanism adapted to reproduce a
master or pattern to scale, said mechanism
including a tracing stylus support and a
work tool support, a work table supporting
frame fixedly mounted adjacent said mecha-

" fixedly mounted adjacent sa1

“includin

nism, a work supporting table, means where-

by said work supporting table is mounted
to have movement longitudinally of said

frame and means operatively connected to-

said table and adapted to be actuated by said
reproducing . mechanism whereby a hori-
zontal riovement may be imparted to said
work table in a direction opposite to, si-
‘miltaneously with, but to a lesser degree
‘than, the movement of the work tool sup-

L&

0

P- 75

port of said reproducing mechanism to in-

tion relatively to that dimension of the
) ~

ducing” mechanism adapted to reproduce’ a
master or pattern to scale, said mechanism
including a tracing stylus support and a
work tool support, a work sup(forting frame

mechanism, a work table, means whereby
said table is adapted to have lineal move-
ment laterally of the machine, and means
ogeratively connected to said table and
a a}}alted\to be actuated by said reproducing
mechanism whereby a horizontal movement

23. A pantographic engraving ‘machiné ;
embodying therein a pantographic repro--

-crease one of the dimensions of the reproduc-

85

reproducing .

90 .

laterally of the machine may be imparted to . _

said work table simultaneously with the lon-
gitudinal movement of the work tool sup-
port- of said reproducing mechanism to tilt
the reproduction. ' - o '

95

24, A “pantographic engraving machine.

~embodying therein a pantographic' repro-

‘ducing mechanism adapted to reproduce a
master or pattern to scale, said mechanism

work tool support, a work supporting frame
fixedly mounted adjacent sa1<f reproducing
mechanism, a work table, means whereby
said table is adapted to have lineal move-

ment laterally of the machine, means oper-.

atively connected to said table and adapted
to be actuated by said reproducing mecha-
nism whereby a horizontal movement later-
ally of the machine may be imparted to said
work table simultaneously with the longitu-
dinal movement of the work tool support of
said reproducing mechanism to tilt the re-
-production and imeans whereby the direction

100

a tracing stylus support and a

106

110

115

of said lateral movement may be regulated.

25. A pantographic engravin

ducing mechanism adapted -to reproduce a
master or pattern to scale, said mechanism
including a tracing stylus support, a work

. tool support, a work table supimrting frame

fixedly mounted adjacent said reproducing
mechanism, a work table, means whereby
said table is movably mounted to have move-

ment upon said frame longitudinally of the-

machine a movable fitting mounted adjacent

machine -
~embodying therein a pantographic repro-

120

125

said table, a laterally extending keeper on °

said fitting a bracket adjustably mounted in
said keeper, an arm carried by said work

130 -
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~ table and operatively éngaging said bracket,

15

.of the machine,

and means operatively connected with said
fitting and adapted to be actuated by
said reproducing mechanism whereby said
bracket may
of the reproduction. :

96. A pantographic engraving machine
embodying therein a pantographic repro-
ducing mechanism adapted to reproduce a
master or pattern to scale, including a trac-
ing stylus support and a work tool sup ort,
a work support normally occupying a fixed
position,
support whereby it may be moved laterally
a movable fitting having a

longitudinally extending keeper, an arm

- carried . by said work support, and opera-

25

.30

35

40

_ sition, supporting

45

tively engagin
said arm may
said support and means whereby sald fitting
may be actuated to tilt the reproduction.
97. A pantographic engraving machine

embodying therein a pantographic repro-.

ducing mechanism adapted to reproduce a
master or pattern to scale, including a trac-
ing stylus support and a work tool support,
a work support normally occupying a fixed
position, supporting means for said work
support whereby it may be moved both lat-
erally and longitudinally of the machine,

and means whereby simultaneous longitudi-
‘nal and lateral movement may be imparted

to said work bed for varying the height of
and tilting the reproduction. ,

98. A pantographic engraving machine
embodying therein a pantographic repro-
ducing mechanism adapted-to reproduce a
master or pattern to scale, including a trac-
ing stylus support and a work tool support,
a work bed normally occupying a fixed po-

by it may be moved longitudinally of the
machine, an oscillatory shaft a reciprocatory
bar adapted to be moved under the control
of the tracing stylus, a crank shaft, connec-
tions between said crank shaft and said bar,
connections between said crank shaft and
said oscillatory shaft and connections be-

_tween said oscillatory shaft and said work

- 50

55

" 60

65

bed whereby said work bed will have lineal
movement simultaneously with the move-
ment of said work tool. -

99. A pantographic engraving machine
embodying therein a pantographic reproduc-
ing mechanism adapted to reproduce a mas-

‘ter or pattern to scale, including 2 tracing

stylus support and a work tool support, a
work bed normally occupying. a fixed posi-

tion, supporting means for said work bed

whereby 1t may be moved longitudinally of

" the machine, an oscillatory shaft a recipro-

catory bar adapted to be moved under the
control of the tracing stylus, a crank shaft,

pivotal connections between said crank shaft

and said bar, whereby said bar may be re-

e actuated to vary the height’

supporting means for said work’

said keeper, means whereby
e adjusted longitudinally of

means for sald bed where-

1,235,868

moved from within the operative range of
the stylus, connections between said crank
shaft and said oscillatory shaft, and connec-

tions shetween said oscillatory shaft and said -

work bed whereby said supporting means
for said table will have lineal movement si-
multaneously ‘with the movement of said
work tool.

30. A pantographic engraving machine
embodying therein a. pantographic repro-
ducing mechanism adapted to reproduce a
master or pattern to scale, including a trac-
ing stylus support and a work tool support,
a work support normally occupying a fixed
position, supporting means for said work
support, comprising two superimposed " car-
riages movable respectively in perpendicu-
lar lines whereby said ‘work support may
be moved both longitudinally and laterally
of the machine, an oscillatory shaft, a fit-
ting carried and movable therewith having
a laterally and a longitudinally extending
keeper therein, a bracket adjustably mount-
ed in said laterally extending keeper, an
arm carried by one of said carriages, and
operatively engaging said bracket, an arm
carried by said other carriage and opera-
tively engaging said longitudinal keeper,
connections adjustable longitudinally of the
machine, between said last named arm and
its carriage, a reciprocatory bar adapted to
be moved under the control of the tracing
stylus, and comnections between said bar
and said shaft carrying said fitting whereby
said fitting may be actuated to impart lon-
gitudinal or lateral movement, or both lon-
gitudinal and lateral movement to said sup-
port simultaneously with the actuation of
said reproducing mechanism to vary the
height or to tilt; or to both vary the height

.of, and to tilt the reproduction.

31. A pantographic engraving machine
embodying therein a pantographic repro-
ducing mechanism, a support for the work
plate, a support. for the master or pattern
comprising a table having a raised platen
at the rear edge thereof, spring pressed
clips at the opposite ends of said platen
whereby a strip of paper may be held in re-
lation to said table and a plurality of dogs
attached adjacent the forward edge of said
table whereby a pattern or master plate may
be adjustably connected with said table with
its rear edge thereof bearing against the
edge of said platen. _

32. A pantographic engraving machine
embodying therein a pantographic repro-
ducing mechanism, a_support for the work
plate, a support for the master or pattern
comprising a table having a raised platen
at the rear edge thereof, spring pressed clips
at the opposite ends of said platen whereby
a strip of paper may be held in relation to
said table, a plurality of dogs attached ad-
jacent the forward edge of said table where-

70
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- . port for the work plate, L ,

.~ 33. A pantographic engraving machine
- embodying therein ‘a. pantographic. repro-

- ducing mechanism, a support for the work

©1e

- 16

1,285,668

by a pattern or master plate may be- ad-

Jjustably connected with said table with the ‘
rear edge thereof bearing against the edge
of said platen, and means whereby said table

may be adjusted toward and from

said sup-

plate, a _support for the master or pattern

~ comprising a table having a raised platen

at the rear edge thereof, spring pressed clips
at the opposite ends of said platen where-
by a strip of paper may be held in relation

to said table, a plurality of dogs attached
- adjacent the forward edge of said . table
whereby a pattern or master plate may be.

. . adjustably connected with said table with

;'_.2'0 .
. pillars supporting said table and a

- 25

- its' rear edge thereof bearing against the
edge of said platen, a plurality of vertical -
~adapted to oscillate said v
-work tool support toward or from said work

lu-
rality of brackets mounted upon said pilla

from said table. o
34, A pantographic

. embodying therein a pantographic repro-

‘ducing mechanism, comprising parallel pan-
tographic levers, each consisting of a fixed
section and a. section movable relatively -
thereto, a connecting bar having its opposite
ends pivotally connected to the fixed soc- -

30

and having its opposite
nected to the fixed. section of each of said

able sections. - o \
pantographic engraving machine .
~embodying therein a work bed, a panto-
‘graphic mechanism operative in a fixed

v ars -
"~ and an arm rest carried by said brackets
whereby said rest may ba‘movedjtowalfd and

engraving ‘machine

- A8

parallel with said first named connecting bar

ends pivotally con-

levers, a pivotal support at one end of said
first .:named connecting bar whereby said

“tion of each of said levers, a connecting bar = -

3

bar in its entirety has movement about a

fixed axis and means whereby the movable
sections of each of said levers may be ad-
" justed upon the fixed section,
stylus support carried by. one of

said mov-
able sections and a reproducing tool or point
support carried by the other of said mov-

35. A

plane above said work bed.and a .work tool

ing therein a rocking lever, an electromagnet

arm to move the

bed and means for controlling the circuit to
said magnet. T

40

a tracing -

46

support carried by said. mechanism inelud-

85

In witness whereof I hereunto affix my -
signature in the presence of two subscribing

witnesses, this 8th day of June, 1914,
S - WILLIAM S. EATON.
‘Witnesses: o ‘
. F. T. WeNTworTH,
Crarice ‘FrRANCE,




