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No, 789,495,

Patented May 9, 1905.

JOHN HOPE AND JOHN HOPE, JR., OF PROVIDENCE, RHODE ISLAND,
ASSIGNORS TO JOHN HOPE & SONS ENGRAVING AND MANUFAC-
TURING COMPANY, OF PROVIDENCE, RHODE ISLAND.

PANTOGRAPH ENGRAVING-MACHINE.,

LOIFICATION forming part of Letters Patent No. 789,495, dated May 9, 1905.

dpplication filed June 3,1898. Berial No. 652,428,

Lo all whone @6 muiy coneeri:

Be it known that we, Jou~y Horiand Joun
Hovw, Jr., of Providence, in the county of
Providence and Staterof Rhode Island, have
mvented a new and useful Improvement in
Pantograph Engraving - Machines; and we
hereby declare that the following is a full,
clear, and exact description of the same, ref-
crence being had to the accompanying draw-
ings, forming part of this specification.

This invention has reference to improve-
ments 1n the class of pantograph engravine-
machines used for engraving cylinders by
tracing with a stylus an enlarged pattern and
reproducing one or more reduced patterns on
the roll or cylinder. In this classof engray-

Cng-machines a partial rotary motion is im-
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parted to the cylinderand a longitudinal mo-
tion to the gravers by the movement of the
stylus as 1t 1s moved over the enlarged pat-
tern.  The cylinders in these machines as
heretofore constructed were supported at
cach end on a pair of disks having milled pe-

carriagesmoving on fixed ways. Oneof each
of the two pairs of supportine-disks was con-
nected with a carriage moving transversely
to the cylinder and controlled by the stylus.
In these prior machines the cylinder to be
engraved, being supported at each end on two
disks, had four points of contact on the two
pairs of disks and two straps for rotating the
cylinder, which straps with the most careful
adjustment were liable to draw unevenly on
the milled disks and produce defects in the
engraving by an apparently slieht backlash
in the carriage or the straps. A type of the
most improved pantograph engraving - ma-
chines of this old construction is shown in the

United States Patents No. 462,874, oranted to |

John Hope November 10, 1891, for improve-
ments 1n pantograph engraving - machines.
Another defect in these machines is that the
bars and carriages supporting gravers were,
owling to the space taken up by the support-

ing-disks, at such a distance from the cylin-
der to beengraved that the diamond or graver
holders were required to

be long, some of

them of complicated construction and liable
to spring, thereby producing defective de-
signs on the cylinder. |

One object of the invention is to simplify
the construction of the machine.

Another object of the invention is to sup-
port the gravers closer to the worlk.

Lhe invention consists in the peculiar and
novel construction and the combination of the
parts, as will be more fully set forth herein-
after.

Higure 1 is an end view of our improved
pantograph engraving-machine. Tig. 2 is a
front view of thesame. Tig. 3 isan enlarged

end view of the eylinder to be engraved sup-

ported at one end on the disk, the longitudi-
nally-reciprocating carriages and the swing-
Ing arm operating the same. Hig. 4 is a
transverse sectional view of the cylinder,
showing the supporting-disk connected with
the transversely-moving frame by which the
cylinder is rotated. Iig. 5 is a view, partly

10 section, showing the bar connecting two
ripheries, and the gravers were supported on |

adjacent carriages with the swinging arm.
Fig. 6 1s a side view of a detail, showing the
arm by which two carriages are connected to
reciprocate together. TFig. 7 is a top view
showing the ends of one of the rear carriages
connected with the front carriage and the
end ways pivotally secured to the carviages,
whereby either or both may be connected
with the swinging arm. Fig. 8 is a top view
showing the support for one end of the cylin-

der and the swinging arm connected with one

of the rear carriages. Fig. 9 is a top view
showing the milled disk supporting the oppo-
site end of the cylinder and the connection
with the frame by which it is operated.

Similar marks of reference indicate corre-
sponding parts in all the figures.

In the drawings, A indicates the standard
forming the support for the machine; «, ways
secured to the top of the standard A and form-
ing the support of the table «', on which the
enlarged pattern is secured: #° transverse
ways securced to the standard A, supporting
the rollers «* «’, on which rest the end frames
' «', connected by the rails ¢ «°, on which
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the stylus-carriage is supported. The stylus
a" ig secured In a bracket hinged on the sty-
lus-carriage «’
The operator, usually a woman having good
evesight and steady hands, moves the stylus
along the lines of the enlarged pattern and in
domo SO MOves the stylus- cmiaue ' on the
rails o o and through the end frames «* o
on the ways «°, ther eby producing 1n tracing
any oblique or cm'ved line. For the purpose
of simplifg ing the specification the parts in-
dicated by the letter (¢, so far deqcnbed will
will be referred to hereinafter as the stvlug-
frame.” The longitudinal movement of the
stylus is transmitted from the stylus-carriage
by the arm C, the free end of which 1s con-
nected by a pin to the stylus-carriage and the
transverse motion by the arm D, the free end

of which is connected with the end frame ¢

by means of a post projecting from the arm
and having a ball-shaped end sliding in a
oroove extending in a longitudinal direction,
as shown in Fig. 2. Every movement of the
styvlus-frame in tracing the enlarged pattern
is transmitted by the arm € to the carriages
and the gravers carried longitudinally by the
same and by tl
porting and operating the cylinder to be en-
or Med, so as to par tmlly rotate the same.

The arched frame or standard B 1s secured
at the opnosite ends to the standard A. It
extends upward and over the stylus-frame and
is provided with the rearwardly-extending
bracket B’. The standard B 1s of a substan-
tial and rigid construction and forms the sup-
port of the cylinder to be engraved and for
the operative parts by which the engraving
of the cylinder is affected.

The arm C is pivotally connected with the
v ertlciﬂ shaft ¢, secured to the plate ¢. This
plate ¢ is provided with a way, usually a
aroove of dovetail section, eatendmg ACI0SS
the mml center of the ver vical shaft ¢. The
nost ¢® extends upward from a carriage which
slides in the way of the plate ¢ and may be
secured at any desired distance from the axial
center of the vertical shatt ¢ either outwardly
or inwardly from this center. The relative
distance of the post ¢ from the center of the
vertical shaft ¢ to the point of the arm C in
contact with the pin on the stylus-carriage
determines the proportion the engraved pat-
tern on the cvlmdm bears to the engraved
pattern traced by the stylus in one du ection.
The vertical shatt ¢ and the plate ¢ are pref-
erably supported on ball-bearings, as is 1ndi-
cated in Fig. 1. The post ¢’ enters a groove
in the arm ¢’. This arm 1s bifurcated at the
end where it 1s pivotally connected with the
carriage ¢, as is shown in Fig. 2, at a con-
%1demble distance apart to secure rigidity,
for by means of the arm ¢ reciprocating mo-
tion is imparted to all the carriages by which
the graver s are suppor ted and operated. The
c,alucwes A ¢, and ¢" are supported on rollers

o ] O P 1 LT TR

and pmvidul with handles.

e arm D to the milled disk sup-

‘having
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running in the grooves of ways, adjustably
secured at their opposite ends to the end
frames B® B*at the rear of the cylinder E to be
engraved, and the carriage ¢ is similarly sup-
ported in fr r;mt of the cvlinder E. The car-
riages ¢ and & are connected by means of the
brackets , as shown 1 111 Fig. 6 and indicated
in broken lines in Fi g, 3 The lower ends of
these brackets ¢* are adjustably secured by a

T-bolt sliding in a longitudinal way of the

carriage, and the upper Tend is held between
two adjusting-screws in the clamp 0, also se-
cured by a T-bolt to the upper carriage, as 1s
indicated in Fig. 3. The carriage ¢’ may be
connected with the carriage ¢’ near the oppo-
site ends by means of the connecting-bar ¢°,
as is shown in Fig. 7, so that all the carriages
move together and are oper: ted simultane-
ously by the arm ¢

It isat tlmes deswable to move one or all the
carriagesc’, ¢ ; and ¢’ in one direction and move

the carriage ¢ on the opposite side of the cylin-

der Ii] in the opposite dn ection. Tothisend the
bar ¢° is removed and the swinging arm ¢
1S mvot‘ﬂly supported at its center on the
bracket ¢, as shown in Figs. 1, 3, and 8. On
one end of the swinging arm & the post ¢
olobular ends, is held by a Spll"&l
spring in contact with a groove in the bracket
“., secured to the carriage ¢', and a rigid post
. having a globular upper end, 1s qecmed

at the opposite end of the swinging arm ¢
so that the posts ¢”and ¢° will move thlouo‘h
exactly the same distance, but in opposite di-
rections. The carriages ¢ and ¢’ are pmmded
at one end of each wi ith the plates ¢°, having
on their under side grooves extending trans-
versely to the ends of the carriages, as 1s in-
dicated in broken lines in Fig. 7. The plates
% are each provided with a set-screw ¢, hav-
ing a milled head. The ends of these screws
bear on the car riages or a projecting part of
the same and sustain the plates ¢ in the raised
position when disconnected. By turningthese
SCrews ¢ he phteq may be connected mtl
the posts ¢ and ¢” qn_the swinging Arm ¢
and when so connected the carriages ¢ and ;
will move together in the same duectlon, and
the carriage ¢ will move with them, but in the
opposite direction.

The oravers are secured to the arms ¢
which are supported on and move with the
carriages. The arms ¢ are provided with
t‘ulpleces acted on by mechanism, more fully
described hereinafter, to control the Oravers.

The cylinder E is supported at one end on
the disk ', journaled in suitable bearings in
the frame 7) secured to the top of the arched
standard B, and at the other end on the milled

- disk @7 journaled, with the adjacent disk ¢

of Somewhat smaller diameter, in bearings
formed in the frame /7, also secured to the
arched standard B. The cylinder It 1s sup-
ported on the disks ¢ and * slightly to the

rear of the perpendicular center of these
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disks, so as to bear on the rollers ' Z* at the
opposite ends. The rollers d* d* are jour-
naled in the brackets 4’ 7%, which are adjust-
ably secured to the frames 4’ and 2% 1In the
prior construction, owing to the disposition
of the weight of the cylinder, two milled disks
had to be connected with and operated by a
frame connected with the milled disks at both
ends of the eylinder E, which frame, OwWing
to 1ts length and comparatively short trav-
erse, was liable to produce errors or inaceu-
racles in the partial rotation of the cylinder,
all of which is remedied by the present con-
struction, in which a long narrow slide mov-
ing transversely operates only one milled
disk, on which one end of the cylinder E rests,
the other end resting on a smooth disk.

Fhe forward-and-backward movement of
the stylus in tracing the pattern moves the sty-
lus-frame,and with it the free end of the arm D,
inward and outward. The arm Dis secured to
and extends from the arm ., supported on the
arched standard B, preferably on roller-bear-
ings, as is indicated in Fig. 2. A slide 4",
provided with a post having a globular end,
1s adjustably secured to the arm , usually by
a T-bolt sliding in a groove. such as is shown
1n the carriages in Tige. 8. The inward-and-
outward movement of the stylus- frame is
transmitted by the arm D to the post on the
arm ¢ on a reduced scale corresponding with
the difference in the distance of the respec-
tive posts on these arms from the axial cen-
ter on which they swine. The arm 47 has a
longitudinal groove in which the globe-shaped
end of the post on the slide ¢° enters. The
arm « ' has its bifurcated ends connected with
the carriage ¢/°, as is shown in g, 9. The
steel bands «* *are secured to the adjustable
clip ™ on one end of the carriage * and to the
peripheral face of the disk %, and the steel
band ¢” is secured to the clip &' on the other
end of the carriage ° and to the peripheral
surface of the disk ¢*. By the thumb-nuis
@ ",which engage with serew-threaded stemson
the clip ", the tension on the steel bands may
be adjusted.
wardly or outwardly the motion is transmit-
ted to the disk ¢° and the disk <% having the
milled peripheral surface, and by the same to
the cylinder K, resting on the milled surface
of the diskd” and by means of the arms D, d,
and ¢ the forward-and-backward movement
of the stylus and stylus-frame is communi-
cated to the carriage d”and through the steel
bands and the disks ¢” and ¢* transmitied as
rotary motion to the cylinder.

Thegraversare controlled by the toot of the
operator through the foot-treadle ¢ to the piv-
otal shafton which thelever ¢ is secured, coun-
terweighted by the weight ¢*.  The rods &, ¢"
and ¢ are pivotally secured to the lever .
The rod ¢’ is connected near its upper end
with the lever ¢, which is secured to a roclk-

By moving the carriage ° in-

il
WiV

which ig secured to each end of the arched
frame B. The rocking bar ¢ bears on the
tallpiece of the arm or arms ¢%, to which the
graver 1s secured. The rod ¢ is also secured
to a lever ¢, connected with a longitudinal
rocking bar supported in brackets 2° 2° at the
rear of the machine. Two rocking bars are
shown in Fig. 1 connected by the rod ¢, SO
as to be operated together. Therod / iseon-
nected with a lever ¢°, which is connected to
a rocking bar placed below the tail end of the
arm supporting the graver, so that by rais-
ing the rear end of the supporting-arm the
graver 1s moved away from the roll ©. The
weight ¢ acts on the lever ¢ by gravity to
lkeep the foot-treadle ¢ in the raised position
and holds the gravers off from the eylinder B
to be engraved. The operator by pressing
on the foot-treadle ¢ brings all the gravers
mmto contact with the cylinder E while the
stylusis moved to trace the pattern, whereby
the pattern is engraved on the roll at a re-
duced scale. |

The arm ¢’ may be connected with the up-
per carriage ¢’ by extending two arms, one
from either side of the plate ¢, and uniting
them in a plate at the top, as is indicated in
broken lines in Fig. 1, sufficient space being
left between the two arms to allow of the
movement of the lower arm ¢,

Having thus described our invention. we
claim as new and desire to secure by Letters
Patent—

L. In a pantograph engraving-machine for
engraving cylinders, the combination of the
following instrumentalities: two disks, SuP-
ported in journal-bearings one near each end
of the machine, and which form the vertical
support of the cylinder to be engraved. two
brackets, one near each end of the machine,
provided with rollers forming the side sup-
port of the ¢ylinder to be engraved above the
contact-point of the cylinder to be engraved

with the disks, carriages upon which are
mounted the gravers, a pattern-table for the
support of the pattern, a stylus-frame mov-
Ing with the stylus in tracing the pattern, ac-
tuating mechanism connecting the stylus-
frame with the carriages, and actuatinge mech-
anlsm connecting the stylus-frame with one of
the disks supporting the eylinder o be en-
graved; whereby the pattern traced bv the
stylus is reproduced jon the cylinder, as de-
sceribed.

2. In a pantograph engraving-machine for
engraving cylinders, in combination, a stand-
ard forming the support of the pattern-table
and the stylus-frame, an arched frame St p-
ported at opposite ends on the standard, two
cisks one near each end of the machine Jour-
naled in bearings supported on the arched

frame and upon which the eylinder to be en-
araved rests, brackets onenear each end of the
machine having rolls forming the side sup-
ports of the eylinder to be engraved above
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the line of contact of the cylinder to be en-
oraved with the disks, carriages carrying
oravers, and
by the stylus; whereby the carriages are re-
ciprocated and the cylinder rotated, as de-
scribed. |

3. In a pantograph engraving-machine for
engraving cylinders, the combination with
two disks journaled in suitable bearings and
upon which the eylinder to be engraved rests,
of two rolls journaled in suitable bearings to
form the side support of the cylinder to be
engraved above the line of contact of the cyl-
inder to be engraved with the disks, as de-
scribed. '

4. In a pantograph engraving-machine for
engraving cylinders, the combination with
the frame of the machine, of the two disks
one near each end of the machine upon which
the eyvlinder to be engraved rests, two brack-
ets one near end of the machine provided with
rollers forming the side support of the cylin-
der to be engraved above the line of contact
of the cylinder to be engraved with the disks,
carriages supporting gravers adapted to en-
orave the upper and lower part of the cylin-
der, mechanism connected with one of the
disks for rotating the eylinder to be engraved,
and a stylus-frame for operating both mech-
anisms, as described. H_

5. In a pantograph engraving-machine for
engraving cylinders, the combination with
two disks & d*journaled insuitable bearings,

one near each endof the machine, and the ad-

justable brackets 5°5* having the rollersd” ¢
located above the highest points of the disks,
of the carriages supporting the gravers, and
adjustable supports for the carriages, where-
by the carriages and the cylinder may be
relatively adjusted, as described.

6. In a pantograph engraving-machine for
engraving cylinders, in combination, two car-
ringes on opposite sides of the cylinder, a
swinging arm, posts in the opposite ends of
the swinging arm, and grooved plates secured
to the carriages; whereby the longitudinal
motion of one carriage is transmitted to move
the other carriage in the opposite direction,
as described.

7. In a pantograph engraving-machine for
engraving cylinders, the combination with the
carriages on opposite sides of the cylinder to
be eneraved and the graver-nolders on the
carriages, of the centrally-pivoted swinging
arm ¢, the posts ¢ and ¢ on the arm, and
the plates ¢" ¢ pivotally connected with the
carriages and adapted to connect the carriages
with the swinging arm; whereby the two car-
riages are caused to reciprocate in opposite
directions, as described.

actuatine mechanism controtled ‘

a—— e ———
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3. Inapantograph engraving-machine, the
combination with the carriages ¢ and ¢’, of
the brackets ¢ adjustably secured at opposite
ends to the two carriages; whereby the car-
riages are connected to move together or dis-
connected from each other, as described.

9. Ina pantograph engraving-machine, the
combination with the carriages ¢ and ¢ lo-
cated on opposite sides of the cylinder to be
enoraved and of the end bars ¢ ¢”

'+ whereby
the two carriages may be connected together
to reciprocate in unison, as described. |

10. Inapantographengraving-machine,the
combination with the disk ', the disk " hav-
ing a milled peripheral surface, the said two
disks forming the sole vertical support of the
cvlinder to be engraved, of the disk d°. the
transversely -sliding table ¢, and the steel
straps ° d* and " each secured at one end to
the table and at the other end to the disk «°;
whereby the cylinder to be engraved 1s oper-
ated at one end by the disk forming the sole
support of that end, as described.

11. Inapantographengraving-machine,the
combination of the following instrumentall-
ties: a standard forming the support of the
pattern-table, ways for the support of the
stylus-frame, an arched frame supported at
opposite ends on the standard and extending
over the stylus-frame, two disks journaled in
hearings supported on the arched frame and
forming the sole vertical support for the cyl-

ing rolls forming the side support ot the cyl-
inder to be engraved, carriages moving on
ways adjustably secured to the end frames,

inder to be engraved, adjustable brackets hav-

70
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arms supporting the gravers carried on the

carriages, a stylus-frame, a stylus-carriage on
the stylus-frame, a transversely-moving table
connected with and operating one of the sup-
porting-disks for rotating the cylinder being
engraved, mechanism connecting the stylus-
frame with the transversely-moving.table,
mechanism connecting thestylus-carriagewith
the graver-carriages and the mechanism con-
necting the foot-treadle with the rocking bars

controlling the gravers; whereby the carriages

supporting the gravers may be placed closer
to the cylinder being engraved to form a more
rigid sapport for the gravers and the cylin-
der being engraved is controlled at one end,
as described.

In witness whereof we have hereunto setour
hands.

JOHN HOPL, Jr.

Witnesses:
B. M. Simoxs,
J. A. MILLER, Jr.
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