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UNTTED STATES

PaTENT OFFICE,

GEORGE W. LITTLEHALES, OF WASHINGTON, DISTRICT OF COLUMBIA.

ENGRAVING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 561,677, dated June 9, 1896.

Application filed November 5,189

To all whoeny it may concerr:

Be it known that I, GEORGE W. LITTLE-
HALES, a citizen of the United States, resid-
ing at Washington, in the District of Colum-
bia, have invented certain new and useful
Improvements in Engraving - Machines, of
which the following is a specification.

My invention relates to engraving-ma-
chines, and more particularly to machines for
shading Dborder-scales on maps and charts
and for engraving parallel lines which are
used as technical representations or symbols
of mud or mud flats on charts and maps.
Among the requirements of a machine de-
signed to execute work of this nature may be
mentioned the following: The stroke of the
tool should be so regulated as fo be uniformly
accurate, and the mechanism for giving mo-
tion to the same should be capable of nice
and delicate adjustment for varying the
length of the stroke of the tool for engraving
the lines of different lengths, while the spac-
ing mechanism should likewise be capable of
ready adjustment for varying the distance
between the adjacent parallel lines. The
movement of the tool over the plate to be en-
graved should be even and regular and en-
tively free from vibration of any kind, and the
operative parts should be as simple and as
compactly arranged as possible.

Inthedrawings I have illustrated amachine
embodying the principles of my invention,
having for its particular object the shading
of border-secales on charts indicating the lati-
tude and longitude and the representation of
mud-symbols, to which use it is particularly
adapted, though it is to be clearly understood
that it may be applied for any purpose where
it is desired to either engrave on a plate a
series of parallel lines or to mark such lines
on anysultable material, in which latter case
a suitable marking instrument may be sub-
stituted for the engraving-tool.

In the drawings, Figure 1 is a perspective
view of my invention. Fig. 2is a transverse
sectional view taken to the right of the cen-
ter, Fig. 1. ¥ig. 8 is aright-hand end view.
Tigs. 4 and 5 are sectional details.

Referring now particularly to the draw-
ings, in which the same reference characters
designate the same corresponding parts in all
of the views, A indicates a supporting-frame
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adapted fo rest upon the table supporting the
plate to be engraved, at each end of which
are two parallel transverse bars, on which
bars are mounted or formed integral theve-
with two parallel V-shaped slideways 3, upon
which the main carrier-frame 4 is mounted
to slide, two V-shaped grooves on the under
side of said carrier-frame meshing accurately
with the slideways 3. At each end of the
main frame I provide a transverse feed-screw
5, journaled in upwardly-projecting lugs 6 on
the cross-bars and passing through threaded
blocks 7, seeured to the side of the carrier-
frame 4. Onthe rear ends of the feed-serews
are bevel-gears 8, meshing with similar gears
9 on the ends of the shaft 10, extending lon-
gitudinally of the machine at the rear and
journaled in suitable end bearings 11 andin-
termediate bearings 12, formed on the rear
longitudinal frame-bar 1 of the main sup-
porting-frame.

Between the intermediate bearings 12,
which are preferably mounted at or near the
center of the frame, is an arm 13, loosely
sleeved on the shaft 10 and carrying a spring-
pressed pawl 14, engaging with the ratchet-
wheel 15, fixed to said shaft adjacent to the
arm and between said arm and cne of the
bearings 12. Two sliding stop-blocks 18 are
adjustably secured in the slot 16 in the yoke
17 on either side of the operating-arm by set-
serews, so that the said stops may be moved
the desired distance apart to regulate the
throw of the arm 13 for moving the carrier-
frame 4 along the slideways 3.

By the mechanism described the main car-
rier-frame, with the mechanism earried there-
by, may be moved along the slideways 3, so
as to bring the engraving-tool at different
points over the plate or work operated upon.

The main carrier-frame 4 consists, essen-
tially, of two longitudinal bars 1 and the two
transverse bars 2, uniting the ends of the said
longitudinal bars, and secured npon or formed
integrally with the latter are two guideways
20, the beveled edges of which form slide-
ways, which mesh with the corresponding
grooves 22 in the under side of the tool-car-
riage 21. 'These grooves 22, meshing with the
beveled edges of the guideways 20, confine
the tool-carriage to travel in a path longitu-
dinally of the main carrier-frame.
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In order to secure the proper motion of the
tool to effect the result intended, it is neces-
sary. to provide mechanism. for moving the
tool longitudinally with respect to the work
when the line is engraved and mechanism for
lifting the tool out of confact with the plate
or material upon which it is operating as the
feed-screw moves the tool-carriage the dis-
tance required for the next line and-to pro-
vide mechanism for adjusting the several mo-
tions to conform to the change in the length
of the line engraved. These results are se-
cured by mechanisms which are now to be
desecribed.

In order to secure an intermittent longitu-
dinal movement of the tool-carriage on- the
main frame 4, I provide a spacing mechan-
ism, which consists of a feed-screw 23, jour-
naled in suitable bearings 25 on the cross-
bars 2andengaging with asuitable lock-nut71
on the under side of the tool-carrier frame 21.
The upper half of the nut hasa semicircular
smooth bore, while the lower- half is screw-
threaded to correspond with the feed-screw
23, and it is - hinged to the upper half of the
nut and provided with a suitable locking de-
vice, consisting in the present instance of a
pivoted latch 69, normally engaging a pin 70
on the lower half of the nut and provided
with a handle, which may be readily operated
to release the lower half of the nut and per-
mit it to fall out of engagement with the feed-
screw, thus allowing the tool-carriage to be
quickly returned after it has {raveled the de-
siredl distance over the carrier-frame 4.

One end of the feed-screw 23 is provided
with a ratchet-wheel 27, adapted to be oper-
ated by a pawl 28, carried by an oscillating
arm 29, which is connected by a pitman 30
to an eccentric block 31, sliding in a dovetail
groove 32 across the face of the disk 33, se-
cured to a pinion 34, journaled in the bearing
35, The pinion 34 meshes with a spur driv-
ing-gear 36, journaled in the bearing 35, to
the spindle of which spur-gear is secured a
suitable crank or hand wheel 37, by means of
which motion is communicated to the feed-
screw 23 and to the shaft 24 by the inter-
meshing driving gear and pinion 34 and 38.

The eccentric-block 31 is adjustably held
in its groove on the face of the disk by a
suitable friction screw-clamp 39, whereby the
said block may be clamped at different dis-
tances from the center on the operating-disk,
80 as to vary the throw of the pitman 30 and
thus regulate the longitudinal movement of
the tool-carriage for spacing the lines en-
graved.

I will next describe the mechanism for giv-
ing the stroke of and raising the tool out of
contact with the plate or work, both of which
are operated from the main shaft 24, jour-
naled in the end bearings 35, and passing
loosely through the intermediate bearings 40,
projecting upwardly from the tool-earriage
21. Splined to this shaft between the bear-

ings 40 are two cam-grooved disks 41 42, so

asto rotate therewith but slide longitudinally
thereon, in the former of which is a cam-
groove 43, in which is. confined to travel a
roller 44, carried by an oscillating arm 43,
folerumed on the pin 406, attached to oneside
of the tool-carriage, which arm is connected
by a pitman 47 to a block 48, provided with
a dovetail groove 49, engaging with a corre-
sponding slideway 50 on the base or tool-car-
rying plate -51.- On each side of this block
are two screw-stops 52, mounted in lugs pro-
jecting upwardly from-the base-plate, the
ends of which are adapted to contact with
the ends of the sliding block in its movement
to and fro on the base-plate. By adjusting
the said stops the lost motion. between them
and the sliding bloek may be varied, so that
the. length of travel of the base-plate with
respect to the tool-carriage may be varied
within certain limits, which plate, it will be
seen, is caused to move to and fro. by the
movement of the sliding block while in con-
tact with the stops. The base-plate 51 is
provided with slideways 50', engaging with

corresponding grooves in -the tool-carriage
21. The cam 41, through the intervening

mechanism- described, thus operates to give
a proper stroke of the tool while engraving
the line. ' v

When the line is finished, it is mecessary to
1lift the tool slightly above the plate and lower
it again when the said tool has been moved
to the next point to be operated upon. - This
operation is effected by means of the cam-
grooved disk 42 on the shaft, in which cam is
a groove 53, provided with a roller 54, con-
fined to travel therein and journaled on the
oscillating arm 55, fulerumed on the pin 40,
which arm is connected by a pitman 56 to one
end of the bell-crank lever 57, fulerumed on
a pin 58, carried by bearing-lugs 59, project-
ing from an upward extension or standard 26,
secured to or forming a part of the base-plate.
The tool 61 is earried by a suitable support
62, projecting from the face of the tool-slide
63, on the rear of which slide are suitable
guiding-flanges orslideways 64,engaging with
dovetailed grooves on the face of the stand-
ard. Thetool-slideisnormally pressed down-
ward by suitable weight or weights 65, mount-
ed on a rod GG, projecting upwardly there-
from, or, if desired, springs attached to a fixed
part of the machine and the tool-slide may
be provided in lieu of the weights, though I
prefer the latter.

Instead of employing two separate cams for
imparting the horizontal and vertieal move-
ments, respectively, asabove described, to the
tool, it is obvious that I may dispense with
either one of these cams and provide the re-
maining cam with operating-grooveson both
sides thereof, the other mechanism being dis-
posed to conform to such change without al-
teration in its construetion.

Projecting from the tool-slide is a lug 68,
in'which is mounted a serew-stop 66, the lower
end of which is adapted to engage with the
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tappet-arm 67 of the bell-crank lever. By the
mechanism thus deseribed it will be seen that
as the bell-crank lever is operated this tap-
pet-arm will come in contact with the screw-
stop and lift the tool-slide, on which said stop
is earried, out of contact with the work, and
whenever the length of the stroke is changed
the limit of the movement of the tappet-arm
while in contactwith theserew-stop will have
to be correspondingly changed, in order to
cause the tool-slide to be lifted at the proper
time, which is effected by a simple adjust-
ment of said screw-stop. ‘

By mounting the operating crank and
wheels upon the main carrier-frame inde-
pendent of and apart from the tool-carriage
1 obviale the serious objection existing in a
machine heretofore constructed for a similar
use as mine in that I avoid the vibratiou of
the tool during the process of engraving, and
whatever slight vibrations may be caused by
the irregular turning of the hand-wheel are
counteracted and taken up by the rigid end
bearings and will not be ecommunicated to
any part of the tool-carriage. The arrange-
ment of the different slideways for the vari-
ous motions at right angles to one another
likewise conduces to the same result, since
the bearings of the slideways are of sufficient
length to resist any tendency of twisting or
turning out of their natural paths.

The operation of the machine will be under-
stood from the foregoing description without
further detail, though it may be observed that
while the machine is illustrated as adapted to
be operated by hand through the hand-wheel
it may when found expedient be driven by
any suitable motive power, such as dynamo,
gas-engine, water-power, &c.

T claim as my invention—

1. In an engraving-machine, the combina-
tion with a main supporting-frame, a main
carrier-frame mounted thereon, a tool-car-
riage slidably mounted upon longitudinal
ways on said carrier-frame, a shaft extending
longitudinally of the carrier-frame and jour-
ualed in bearings thereon and passing loosely
through bearings on the tool-carriage, an en-
graving-tool carried by a sliding plate on the
tool-carriage, and connections between the
shaft and plate for communicating a reeipro-
cating motion to said plate, substantially as
deseribed.

2. In an engraving-machine, the combina-
tion with the main supporting-frame, of a
main carrier-frame mounted upon transverse
slideways thereon, meansformoving said car-
rier-frame along said ways, a tool-carriage
mounted upon longitudinal ways on the car-
rier-frame, means for intermittently moving
said ecarriage along said ways, a shaft jour-
naled in end bearings on the carrier-frame

~and extending loosely through bearings on

the tool-carriage, a sliding base-plate on the
tool-carriage carrying an engraving-tool at its
outer or front end, connections between the
shaft and tool-plate for reciprocating the

same as theshaft rotates, and connections be-
tween the shaft and tool for raising the latter
after the completion of each reciprocation
and lowering it again, substantially as de-
scribed. '

3. In an engraving-machine, the combina-
tion with the main supporting-frame, of the
main carrier-frame mounted thereon,the tool-
carriage slidably mounted on said carrier-
frame, spacing mechanism for moving said
carriage intermittently along the carrier-
frame, a tool-carrying plate slidably mounted
onthe tool-carriage, ashaft journaled in bear-
ings on the main carrier-frame, a driving-
gear journaled in one of the said bearings and
meshing with a pinion on the shaft, connec-
tions Dbetween the shaft and tool-carrying
plate for reciprocating the same, connections
between the spacing mechanism and thedriv-
ing-gear, and mechanism between the shaft
and tool for raising the tool upon the comple-
tion of a stroke, and lowering it again when
the carriage has been moved by the spacing
mechanism, substantially as described.

4. In an engraving-machine, the combina-
tion with the main supporting-frame, a main
carrier-frame slidably mounted thereon of the
tool - carriage mounted upon longitudinal
ways on said carrier-frame, a rotating shaft
extending longitudinally of the carrier-frame
and journaled in bearings independent of the
tool-carriage, connections between said shaft
and tool for reciprocating the latter, substan-

tially as described.

5. In an engraving-machine, the combina-
tion with the main supporting-frame, of the
tool-carriage slidably mounted upon longitu-
dinal ways carried by the frame, a rotating
shaft journaled in bearings independent of
the tool-carriage, connections between the
shaft and tool for reciprocating the same,
mechanism operated by the shaft for inter-
mittently moving the tool-carriage at the end
of each stroke, and mechanism for raising the
tool out of contact with the work as the tool-
carriage is shifted, substantially as described.

6. In an engraving-machine, the combina-
tion with a tool-carriage, of the rotating shatt
passing loosely through bearings thereon, the
sliding base-plate mounted on said carriage,
the eam-grooved disk splined on said shaft
between the bearings, the vibrating arm ful-
erumed on the carriage and provided with a
roller on one end traveling on the groove of
the disk, and & pitman connecting said arm
and sliding plate and means for moving the
tool-carriage longitudinally with respect to
the shaft, substantially as described.

7. In an engraving-machine, the combina-
tion with the tool-carriage, of the rotating
shaft passing loosely through bearings there-
on, the sliding plate mounted on said carriage,
the adjustable stops on the carriage arranged
to limit the travel of the plate with respect to
the carriage, the arm fulerumed in the car-
riage and provided with a roller on one end,
the grooved cam-disk on said shaft between
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the bearings in the groove'of which the said
rolleris: confined: to travel, and:the pitman
connecting the said armwith the sliding plate,
substantially as deseribed.

8. In an engraving-miachine, the eombina-

tlon with a tool-carriage, and means for mov-
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ing the same, of a rotating shaft journaled in
fixed ‘bearings: independent of the tool-car-
riage, a sliding hase-plate onsaid earriage, an
engraving-tool: carried by said:base-plate,
with connections between the gshaft and plate,
and connections between ‘the shaft and tool,
whereby thiesaid tool is given two movements
atiright angles:to each other, without shoek
or vibration, substantially as described:

9. In an engraving-machine, the eombina-
tion of the mainsupporting-frame, of: the car-
rier-frame mounted thereon, the tool-carriage
slidably mounted on the carrvier-frame, pro+
vided withalock-nutonitsunder side; a feed-
serew shaft provided with a ratchet-wheel on
one-end: journaled on the carvier-frame and
engaging said lock-nut, a rotating shaft jour-
naled in bearings on: the carrier-frame and
passing loosely through bearings on the tool-
carriage and provided with: a pitman forione
end thereof, a driving:spur-gear mounted in
one of said bearings on ithe earrvier-frame; a
pinion mounted in said beaving and meshing
with the driving-gear, a rotating avm earry-
ing a pawl for engaging with the: ratehet:
wheel of the feed-screw shaft, a pitman eon-
necting said: arm to:the pinion:at a point ec-
centrie to its axis; connections: between the
main rotating shaft and the tool for recipro-
catingthe same; and connections between the
shaft and the tool for raising and lowering
the same, substantially as and: for the pur-
poses set forth:

10. In an engraving-machine, the combina-
tion with the tool-carriage, of the sliding base-
plate mounted thereon, the driving-shaft,
connections between the shaft and tool-plate
for reciprocating the same, means for vary-
ing the travel of said plate, the tool-slide
mounted upon a vertical extension of said
sliding base-plate, connections between the
shaft and slide for raising and lowering the
slide, with means for varying the time of
movements of said tool-slide, substantially as
described.

561,677

11, Inanengraving-machine; the combina-
tion with the tool-carriage, of the sliding base-
plate, the tool-slide mounted upon a vertical
extension of said plate, a sliding block: on
said base-plate, adjustable stops on:the base-
plate between which said'block is confined to
travel, a driving:shaft; connections between
said shaft and block, a bell-crank: lever ful-
crumed on the vertical extension, onearm of
which is adapted: to eontact with a stop on
the tool:slide, and connections between the
other arm and the driving-shaft, substantially
as and for the purposes set forth.

12. Inanengraving-machine, the combina-

s tion with the tool-carriage, the driving-shaft,

the sliding base-plate mounted on said car-
riage, adjustable connections between. the
shaft and base-plate, the' tool-slide mounted
onavertical extension of said base-plate, and
adjustable connections between theidriving-
shaft and tool-slide, with spacing mechanism
for moving the:tool-carriage operated from
the: driving-shaft, substantially as described.

18. In:an engraving-machine, the combina-
tion: with 'the main: supporting-frame; of a
carrier < frame: slidably: mounted thereon;: a
driving-shaft mounted in ‘bearings: onm the
malin supporting-frame,: a tool-earriage slid-
ably mounted on the earrier:frame; spacing
mechanism operated by the driving-shaft for
moving the carrier-frame intermittently on
the main supporting-frame, a: sliding: base-
plate provided with a vertical extension, a
sliding block on the base-plate, adjustable
screw-stops: on the said base-plate between
whieh the said block is confined to travel, a
cam on the drivingsshaft and a: pitman con-
necting said camandblock, a bell-crank lever
fulerumed on the vertical extension, a cam
onthe driving-shaft, a pitman connecting one
arm of said lever and the cam, an adjustable
serew-stop on the tool-slide arranged to be en-
gaged by the otherarm of the bell-cranklever,
substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

GEORGE W. LITTLEHALES.

Witnesses:

S. A. TERRY,
“R. T. FRAZIER.
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