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UNITED STATES

PaTeENT OFFICE.

THELRON A. RICHARDS, OF BROOKLYXN, NEW YORK.

ENGRAVER’S RULING-MACHINE.

S8PRCIFICATION forming part of Letters Patent No. 342,464, dated May 25, 1886,

Applieation filed March 10, 1885,

Serial No. 158,296, (No model.)

To all whom it may concermn:

Be it known that I, THERON A. RICHARDS,
a citizen of the United States, residing in the
city of Brooklyn, Kings county, New York,
have invented a new and useful Improve-
mentin Engravers’ Ruling-Machines,of which
the following is a specification.

The object of my invention is to construct a
ruling-machine which is adapted for use on
wood, metal, or stone, which does not require
the removal of any part or parts when chang-
ing from wood to metal or stone, or from one
kind of work or operation to another, and in
which each change can be made substantially
without any loss of time, which can engravea
block close to either edge thereof, can be ad-
justed to antomatically lift the tool, permits
the tool to be adjusted at a greater or less
angle from the vertical, permits a quick ro-
tary adjustment of the wave-roll, a longitudi-
nal adjustment of the same, and an adjust-
ment of the tracer; also to improve the ma-
chine in other respects and in its details of con-
struction. Taccomplish these objects by the
several combinations of parts hereinafter de-
scribed and claimed. )

In the accompanying drawings,which form
a part of this specification, Figure 1 repre-
sents a front elevation of a machine embody-
ing my invention; Fig. 2, a side elevation of
the same,in which some of the partsare omit-
ted for the sake of clearness; Fig. 3, a plan
view thereof. Figs. 4,5, 6, and 7 are detail
views of the tool-bracket and the parts car-
ried by the same; Figs. 8 and 9, enlarged de-
tail views of the tool-holder,in which Fig. 9 is
a cross-section on line 2 2 of Fig. 8. Fig. 10
represents a detail view of the rear extension
of the tool-bracket and its eonnection with the
carriage-bracket. Fig. 11 is an enlarged de-
tail view, in cross-section, of the mechanism
for longitudinally shifting the wave-roll, Fig.
12 represents the tool holding plate, and Fig.
18 illustrates the preferred construction for
elevating the carriage-track. i

Referring to tlie drawings, A designatésthe
foundation,on the tracks or ways of which the
bed-plate B slides. Said bed-plate carries the
revolving plate C,on which the block or plate
to be ruled is firmly held by the screw-clamps
1. The vertical serews of said clamps are pro-

vided with handles 12,100sely passing through
the heads thereof, and enlarged at their ends,
so that they ecannot slip out, and will there-
fore always be in place for use in tightening
or loosening the said clamps. The bed-plate
is moved backward and forward by the feed-
wheel D and screw-shaft E in the ordinary
well-known manner.

The stationary graduated ring F and ad-
justable stop G are of the usnal construction.

The lever H, for operating the feed-wheel,
is provided with a double-ender pawl, I. Said
pawl is formed with a cam, 2, which co-oper-
ates with spring K, fastened to lever H at 5,
and formed with notch 6. Said cam islocated
near the pivot 8 of the pawl, so that the spring
shall cause the latter to bear as lightly as pos-
sible upon the ratchet-wheel, to prevent wear
thereof, and also of the said spring. The
spring K holds the pawllocked in either of its
two operative positions, and when the poin
4 of the cam engages notch 6 of the spring the
pawlislockedinitsintermediateorinoperative
position. By meansofthisdouble-ender pawl
the machine caun be run equally well in either
direction.

The perspective device or the mechanism for
intermittently rotating the revolving plateany
desired distance, is connected with the worm-
gear L; of said plate by the worm-shaft M.
Said perspective device is pivoted to the frame
of the machine at 7, and is held in engagement

with the worm-gear by the screw 8, which is

threaded through lug 9 of the frame and abuts
against said device. Thescrew-stop 10 passes
through a slot in lug 9, and serews into the
frame of the perspective device, the head of
said screw limiting the inward movement of
the latter. -

When it is desired to disengage the perspec-
tive device from the revolving plate,the screw
8 is withdrawn a sufficient distance, and the

said device is then shifted on its pivot so as

to abut against lug 9.

TFor giving a quick rotation to the revolving
plate, I provide the following means: I casta
circular rack, N, on the under side or lower
edge of the piece which earries the worm-gear
L on its periphery, and gear said rack with a
pinion, O, on the inner end of the shaft of
handle P. - When the perspective device is
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disengaged, the said plate can be rotated for
circle-work by operating the handle P.

By casting the cirenlar rack on the same
piece or ring on which the worm-gear is eut
I greatly snnphfy and also chmpen the con-
struction.

The tool-carringe R moves on track or way
S, rendered fxd]usmble by means of its depend-
ing arms 11, sliding on the vertical part of the
Statlonmy uxms 13 formed on or connected
with the Toundation or frame of the machine.
A threaded Dbolt, 14, projects from arm 13
through a slot, 15, in arm 11, and reccives nut
16 on its oute1 end which holds the parts
firmly in place atter Lhey have been properly
adjusted.

I have illustrated the clamping-bolt at one
end only; but it is to be understood that both
ends of the machine are 3o provided,

To elevate or lower and adjust the track S
in the desired position, I provide the follow-
ing means: Near each end of the said track T
foxm therein a serew-threaded aperture, 17,
for the reception of a screw-roul, 18, plondsd
with an operating-handle, 19, the end of said
screw-rod abutting against the upper end of
arm 13. TUpon looseuning the nuts 16 and
simultaneously turning both handles of the
screw-rods 18 the track will be elevated or
lowered, according to the direction in which
said handles are turned.

To determine whether both ends of the track
have been equally elevated or depressed, 1
graduate the arms 11 and 13, as illustrated in
the drawings. - After the parts have been ad-
justed and clamped the screw - rods are re-
moved, so as not to interfere with the move-
ment of the carriage.

Instead of att’tchlno the screw-rods to han-
dles, short Screw»rods could be used which
would not rise when in their highest position
above the track, and would not therefore ne-
cessitate removal.  Such screw-rods would be
provided with a slot for the insertion of a
screw-driver, or with an angular aperture or
projection for the a pphcehtlon of an independ-
ent operating-handle.

Instead of the screw-rod abﬂt“ﬂ" against
the top of arm 13, a shorter rod, havmo its
lower part screw- thxeaded to uner a screw-
threaded socket or aperture in arm 13, conld
be used. The upper part of such rod, where
it passed through the track, would be pro-
vided with a shoulder or collar, or with two
collars, one above and one below, 80 as to
swivel the same in thetrack in a manner well
understood, and preventitslongitudinal move-
ment. Above the apper collar the end of the
rod would be squared or otherwise suitably
formed to permit the application of a handle.
In this construction the unserewing of the rod
out of arm 13 would operate to raise the car-
riage-track.

The preferred construction 101 xeltxcally
adjusting the track Sis illustrated in Fig. 1
In this form T mount a transverse shaft, T in
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the foundation of the machine, and provide
each end therecof with a bevel-gear, U. In
each arm 13 I journal a vertical screw-thread-
ed shaft, W, carrying on its lower end 2 bevel-
gear, V, for engagement with said gear U. I
further construet each arm 13 with a vertical
slot, 20, for the passage of a screw-threaded
Ing, 21, on track-arm 11, with which lug the
threaded shaft W engages. The transverse
shaft T isfurther provided at one end with an
operating-handle, by turning which both ends

of the track are simultancously and equally

clevated or depressed.

The object in making the carrviage-track ad-
justable is to permit blocks of varying thick-
ness to be operated upon, especially litho-
graphie stones, and to accommodate large an-
gularblocksof this material the arms snppoxt
ing the track are placed a“ considerable dis-
tapce from the revolving plale, as shown in
Fig. 13, so that in the rotatioun of the latter
the corners of such stones shall not strike the
said arms.

The tool and tracer are mounted and ar-
ranged as follows: To the carriage R a brack-
eb, 22, is 1101dlv secured, in \\hl(‘h the tool-
bracket, consisting of Lhc tracer-arm 23 and
the tool-post 24, is mounted, the former being
directly plvoted in the carriage-bracket, while
the latter is pivoted to the formel at 110ht an-
gles thereto.

The tool-holder is placed near the free end
of the tool-post, and is constructed as follows:
A carved slot, 25, (see Figs. 8and 9,) is formed
in the tool-post, through which a threaded
and headed bolr-, 26, provided with a squared

part or a lug, 27, projects. Over this bolt is
passed the tool-holding plate 28, (see Fig. 12,)
bhaving on its front facc a recess, 28, for Lhe
tool 29 and wedge 30, and on its 1efu' face a
guide flange, 31, \\’hICh projectsinto the guide-
slot 82 of the post said slot being curved from
the point of the tool as a centel The said
plate is further provided with a sqnare liole,
or a circular one, 33, having notch 34, for en-
gagement with the corresponding part of bolt
26. The tool-holding plate, by means of said
guide slot and flange, can be shifted to place
the tool at a greater or less angle from the
vertical, W]thout changing the position of the
point of the tool, as may be required for the
execution of different classes of work. For
soft tints, for example, the tool is held at a
greater angle from the vertical than ordina-
rily.
. To fasten the tool, tool-bolding plate, and
bolt in place, I use thc cldmpmg - plate 35
and nut 36. The former, provided with an
aperture for the passage of the bolt, is passed
over said bolt so as to lie on the tool and the
tool-bolding plate, and the nut is then serewed
down to firmly clamp the several parts in their
adjusted position.

The objeet in providing the projection 27
on the bolt and the noteh 34 in the plate is to
prevent thée rotation of the bolt when the nut
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is applied thereto. This same object can be
accomplished by omitting said projection and
notch and in lieu thereof constructing the bolt-
head 37 of a form to prevent its rotation in
the groove 38, in which it rests, instead of
making said head cirenlar, as illustrated.

To keep the clamping-plate always in align-
ment with the tool-nolding plate, I provide the
latter with a pin, 39, projecting into a hole in
the former. The same end is served by mak-
ing the bolt square where the clamping-plate
surrounds it, and squaring the aperture in
said plate to correspond. The gnide or bear-
ing foot 40 is formed on the end of spring-bar
41, secured to the under side of the tool-post by
screws 42. Said foot projeets laterally from
said bar and directly in front of the tool,
whereby a perfectly even tint on an uneven
block is secured, and the block can be en-
graved close to either edge. )

The guide or bearing foot is adjusted verti-
cally, to regulate the depth of cut,by means of
the screw-rod 43, which works in the tool-post
and pressesagainst the spring-bar of the guide-
foot. The upper end of said rod carries a
graduated and notched plate or disk, 44, by
turning which the depth of cut can be adjusted
with the greatest nicety and exactness. The
stout spring-pawl 45, fastened to the tool-post,
locks the disk in place and prevents its acci-
dental displacement. The tool 29 is lifted
from the block, when notin operation,by means
of the spring 46, the tension of which can be
increased by turning down the adjusting-screw
47. The npward movement of the tool-post is
limited by the screw-stop 48, which passes
through a lug, 49, projecting from the tracer-
arm.

"The automatie lifting of the tool-post is ef-
fected by the following mechanism: A lifter-
rod, 50, is secured to the side of the tool-post,
and carries on its outer end, extending over
the carriage R, a vertical screw, 51, held in
place by a handled lock-nut, 52. The said
vertical serew may be cousidered as the ad-
justable end of said lifter-rod, the same-: co-
operating with the inclined block or cam 53,
fixed to the rack-bar 54 of the carriage.. The
said rack-bar, when locking pin 55 is removed
from its left-hand end, is permitted to have a
limited longitudinal movement on the car-
riage, guided by the apertured rack-lugs 56,
in which the diminished ends or projections of
the rack-bar slide.

The mode of operation of these parts is as
follows: The tension on screw 46 is first re-
lieved, so that the tool and bearing-foot wilil
drop upon the bloek and be in proper posi-
tionto act. The vertical screw 51 of the lifter-
rod is then adjasted or turned down on the
inecline or cam 53 until the tool is raised to
clear the block--say one-sixteenth of an inch.
The pin 55 is then withdrawn, and if now the
rack is moved on the carriage against the
right-hand lug the incline will move a suffi-
cient distance from under screw 51 to allow

the tool to again come into contact with the
block. When the pinion 57 is rotated by
handle 58 so as to move or return the carriage
from right to left in Fig. 1, the rack is first
shifted on the carriage untilitsshoulderabuts
against the left-hand rack-lag, and thereafter
the rack and carriage, of course, move to-
gether. This initial and independent move-
ment of the rack, preceding that of the car-
riage, causes its attached inclineor cam to pass
under the adjustable end or screw of the lifter-
rod, so as to elevate the tool-post and lift the
tool from the block. When the pinion 57 is
operated to move the earriage forward—i. e.,
from left to right—the rack is shifted on the
carriage until its shoulder brings up against
the right-hand rack-lug, and thereafter the
carriage and rack will move together; but
this initial movement of the rack, of which
the incline or cam partakes, causes the latter
to recede from under the adjustable end of the
lifter-rod, permitting the teol-post to descend,
so that the tool may be in proper position to
act on the block or plate when the carriage
begins to move forward. This automatic ar-
rangenient for lowering and elevating the tool
in advance of the forward and return move-
ments of the carriage effects a great saving in
time, as the operator is relieved from the
trouble of moving his left hand from the
ratchet-wheel to the tool at each operation,
and also lessens the liability of accidental cuts.
It is especially useful in work requiring much
repetition.

The tracer or tracer-point 59, which eo-op-
erates with the wave-roll 68, is adjustably se-
cured to the tracer-arm 23 of the tool-carrier.
The said tracer arny is provided with a slot,
60, and a groove, 61, (see Fig. 5,) the former
for the passage of the shank of the tracer, and
the latter for holding the head thereof, said
head being so shaped as to prevent rotation
of the tracer. Thesaid tracer can be adjusted
nearer to or farther from the pivot of the tool-
carrier, so as to inerease or decrease the lat-
eral movement of the tool, and is retained in
its.adjusted position by the lock nut 62, By
means of this adjustability of the tracer any
pattern on the wave-roll may be reproduced
with more or less modification, determined
solely by the position the tracer occupies on
the tracer-armn. The said tracer is held in
contact with the wave-roll by means of a
spring, 63, which presses against the lateral
extension 64 of tbe tracer-arm, forcing the
same- outward, and therefore the tracer in-
ward against the said roll.

The-tension of said spring is varied by the
following means: A bolt, 65, with a screw-
threaded end, is serewed into the carriage-
bracket, the latter being provided with a cav-
ity for holding the spring surrounding said
bolt. Said bolt is provided with a flange, 66,
against which the inner end of the spring
abuts, while its outer end presses against the
bottom of the eavity in the tracer-arm exten-
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sion.
vided with an operating handle or knob, 67.
When the said knob is operated to unscrew
the said bolt, the spring will force the exten-
sion outwa.rd,' and after the tracer is thus
pressed in contact with the wave-roll any fur-
ther movement to unserew the bolt will in-
By screwing
the bolt into the brackeb the tension of the
spring is decreased, and by continuing this
movement the tracer-arm can be clamped be-
tween the carriage-bracketand the operating-
knob, so as to hold it in afixed position. The
tracel arm of the tool-bracket is locked by
said means to prevent lateral movement-of
the tool when it is desired to cut or mark
straight or circular lines.

The wave roll 68 is mounted in the bearings
69 and 70, and is capable of being shifted lon-
gitudinally to a certain extent, as illustrated
in Figs.1and 11. Itis soshifted and also ro-

“tated on its axis by the following means: The

right-hand journal, 71, of said roll is splined
toasurrounding sleeve, 72, by means of groove
73 and pin 74, so that the sleeve and journal
may slide on each other, but must revolve to-
gether. - The bearing 70 is let into the sleeve,
80 as to prevent longitudinal movement of the
latter while permitting its rotation. A grad-
uated disk, 75, is formed on or secured to the
outer end of said sleeve, which disk may be
termed the ‘‘graduated wave-disk,” and by
turning Wthh the wave-roll may be quickly
rotated to any position desired. The wave-
disk is retained in its adjusted position by
means of the spring-pawl 76, which also per-
forms the function of an 111d1mt01 in connec-
tion with the graduation-marks on said disk,
and may be locked thereto by the cam-lever
77, pivoted under the same. To the face of
the gradnated wave-disk I fasten a graduated
beveled- plate, 78, throungh which a threaded
shaft, 79, passes and engages a longitudinal
screw-threaded cavity in the wave roll journal
71. Said threaded shaft is provided with a
flange, 80, which lies against the inner side of
plate 78, and also with a graduated knob, 81,
fastened to the outer end of said shaft 79,
said knob being placed adjacent to said bev-
eled plate. By turning the graduated knob
on the graduated beveled plate while it and
the wave-disk are held stationary by the pawl
the threaded shaft will be rotated, and will
foree out or draw into the sleeve the said jour-
nal of the wave-roll, thus altering the longi-
tudinal position of the latter. The graduated
wave-disk and the graduated knob enable an
operator to take a 1ecord of his adjustments,
bofh rotary and longitudinal, and at a future
time, if desired, to 1ead3ust 'the wave-rell to
the exaect position it had previously occupied.
By means of said wave-disk the operator is
also enabled to turn instantly to either wave
on the roll.

I am aware of Patent No. 215,259, granted
to I. L. Bailey, and what is Lhelem shown
and deseribed I do not claim.

Outside thereof the said bolt is pro- |

Having thus described my invention, what 1
desire to claim and secure by Letters Patent
is—

1. The combination, with the tool-carriage
and revolving plate, of a transverse shaft pro-
vided with a bevel-gear at or near each end,
two vertical screw-threaded shafts geared to
said- transverse shaft, the carriage track or
way, and its depending arms provided with
screw-threaded apertures for engagement with
said vertical shafts, substantially as deseribed.

2. The combination, with fhe tool-carriage
and the pivoted tracer-arm carrying a tracer,
of the tool-post pivoted on and at right angles
to the tracer-arm, substantially as deseribed.

© 3. The combination of the wave-roll and
tracer with the tracer-arm construeted to per-
mit the adjustment of the tracer at a greater
or less distance fxom its pivot, snbstan’mal]v
as described.

4. The combination of the longitudinally-
adjustable wave-roll and the tracer with the
tracer-arm eonstructed to permit the adjust-
ment of the tracer ata greater or less distance
from its pivot, substantially as deseribed.

5. The combination of the tracer having a
head or flange withthetracer-arm constr ucted
with a lonouudmdl slot and groove for hold-
ing said tracer and a nub for clamping the
latter in position, whereby the tracer may be
adjusted at a greaber or less distance from the
pivot of the tracer-arm, substantially as de-
seribed. .

6. Thecombination, with the pivoted tracer-
arm, of the tool-post pivoted thereto and an
adjustable spring for antomatically lifting said
tool-post, substantially as deseribed.

7. The combination,with the pivoted tracer-
arm, of the tool-post pivoted thereto, aspring
for automatically lifting said tool-post, and a
screw for adjusting the tension of said spring,
substantially as described.

8. The combination of the tool-bracket and
the carriage with a clamping device for hold-
ing said tool-bracket stationary and prevent-
ing .both outward and inward movement
thereof on its pivot, substantially as de-
seribed.

9. The combination of the tool-bracket car-
rying a tracer firmly connected thereto with
the wave-roll, tool-earriage, and a spring for
pressing sald tracer in contact with the wave-
roll, substantially as described.

10. The combination, with the tool-bracket,
carriage, and a screw-rod provided with a
collar and an operating-knob, of a spring ar-
ranged on said rod between said collar and
s'ud tool-bracket, substantially as described.

11. The combination with the tool- -post
provided with a lifter-rod, of the carriage
and a cam or incline’ axraurred to slide there-
on and connected with the means for recipro-
cating said carriage, substantially as de-
scribed.

12. The combination, with the carriage and
the tool-post provided with a lifter-rod, of the
carriage-rack, the latter arranged to hfwe a
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.

limited sliding movement on the carriage, and
a cam or incline connected with said rack for
co-operation with said lifter-rod, substantially
as described.

13. The combination, with the tool- post
provided with a lifter-rod having an adjust-
able end, of the carriage and a cam or incline
arranged to slide thereon and connected with
the means for reciprocating said carriage, sub-
stantially as deseribed.

14. The combination, with the tool-post
provided with a curved slot, of a tool-holding
plate arranged to be guided in the arc of a
circle, a bolt passing through said slot, and a
thin clamping plate and nut for locking the
several parts in position, substantially as de-
scribed.

15. The combination, with the tool-post

provided with a curved slot, of a tool-holding .

plate arranged to be guided in the arc of a
circle, a bolt passing through said slot and
plate and .arranged so as not to rofate, and a
clamping plate and nut for locking the sev-
eral parts in position, substantially as de-
scribed.

16. The combination, with the tool-post
provided with a curved groove aud a curved
slot, of a tool-holding plate having a wedge-
shaped groove on its face and a curved flange
on its back to guide it in the are of a circle, a
bolt passing through said slot and plate, a
clamping-plate, and a nut for clamping the
tool between said plates and the said platesto
the tool-post, substantially as described.

17. The combination, with the tool-post, of
the guide or bearing foot arranged in frout
of the cutter, substantially as described.

18. The ¢ombination, with the tool-post, of
the guide or bearing foot projecting laterally
from the spring-bar and in front of the cutter,
substantially as described.

19. The combination, with the wave-roll, of
a gradnated disk arranged thereon for turn-
ing said roll, a spring-pawl, and a cam-lever
for holding said spring-pawl in engagcment
with said disk, substantially as described.

20. The combination,. with the wave-roll
constructed and -arranged to be shifted lon-
gitudinally, of a swiveled serew-rod engaging
one of the journals of said wave-roll, and pro-
vided with an-operating-knob for turning the
same, substantially as deseribed.

21. The combination, with the wave-roll
provided with a graduated disk for rotating
the same, and constructed and arranged to. be
shifted longitudinally,of a swiveled screw-rod
engaging oneof the journals of said wave-roll,
and provided with an operating-knobfor turn-
ing the same, substantially as described.

22. The combination, with the wave-roll axr-

ranged to liavelongitudinal motionin its bear-

ings, of a graduated disk secured to a sleeve
splined to one of thejournals of said wave-roll,
and a swiveled screw-rod engaging the said
journal and provided with a graduated oper-
ating-knob, substantially as described.

93. The combination,with the wave roll ar-
ranged to have longitudinal motion in its bear-
ings, of a graduated disk secured to a sleeve
splined to one of the journalsof said wave-roll,
a graduated plate fixed to said wave-disk, a
serew-rod swiveled in said plate and engaging
the said journal, and a graduated operating-
knob secured to saidserew-rod and placed ad-
jacent to said plate, substantially as described.

24. In an engraver’s ruling-machine, the re-
volving plate provided with a worm-gear,and
with a circular rack on the under surface of

65

and adjacent to said worm-gear, substantially -

as described.

8o

25. The combination, with the revolving -

plate provided with a worm-gear, and the per-
spective device arranged to be thrown into
and out of engagement with said worm-gear,
of a cirenlar rack arranged on the under side
of said worm-gear, and a pinion meshing with
said rack and provided with an operating-han-
dle for rotating the revolving plate when the
perspective device isshifted out of engagement
with said worm - gear, substantially as de-
seribed.

26. The combination, with the feed-wheel, of
an operating-lever provided with a double-
ender pawl having a cam located near the piv-
ot thereof, and a flat spring bearing directly
on said cam for the purpose of causing. the
pawl to bear lightly on the ratchet- wheel,
substantially as deseribed. :

27. The combination,with the feed-wheel,of
an operating-lever provided with a double-
ender pawl having a cam located near the piv-
ot thereof, and a spring mounted on said han-
dle and provided with a noteh, said spring ar-
ranged to bear on said cam to hold the pawl
lightly in engagement with the ratchet-wheel
and to engage said cam when the pawl is in
its intermediate or inoperative position, sub-
stantially as described.

98. The combination, with the revolving
plate, of the screw-clamps, the vertical screws
of which are provided with headed rods freely

‘passing through transverse openings therein
for rotating the same, substantially as de-
scribed.

In testimony whereof L havesigned my name
in presence of two witnesses.

THERON A. RICHARDS.

Witnesses:

JouwN C. MASON,
JAMES PERRY.
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