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UNITED STATES PATENT OFFICE. 
EDWARD A. MARSH, OF NEWTON, MASSACHUSET TS. 

VACH NE FOR OR NAVENTING DALS. 

Ric 852,189. Specification of Letters fatent. Patented April 30, 1907. 

Application filed January 31, 1907, Serial No. 355,026, 

Go ?t/7, 7th of , it (tity concer'72. 
Be it known that I, EDWARD A. MARSH, of 

Newton, in the county of Middlesex and 
State of Miassachusetts, have invented cer 
tain new and useful Improvements in Ma 
chines for Ornamenting Dials, of which the 
following is a specification. 
The present invention consists of a ma 

chine for producing engraved ornamenta 
tion. 

It is designed to engrave the metal parts of 
watches, especially the metal dials with 
which sonne watches are provided, but it is 
also capable of operating on a wide variety 
of other articles as well. 
The principal object of the machine is to 

produce the ornamentation automatically, 
and to engrave a number of objects simulta 
neously with identically the same pattern. 
Of the accompanying drawings, -Figure 1 

represents a front elevation of a machine em 
bodying my invention. Fig. 2 represents a 
plan view of the same. Fig. 3 represents a 
central cross section, on an enlarged scale, of 
the front portion of the machine. Fig. 4 rep 
resents a fragmentary section of the driving 
pulley and an elevation of the mechanism by which the pulley is connected with and 
disconnected from the main shaft. Fig. 5 
represents a sectional view of one of the tool 
holders and the means for operating the 
S.e. 
the cross feed mechanism of the work holder. 
Fig. 7 represents a plan view of the automatic 
devices for causing disconnection of the driv 
ing pulley from the shaft. Fig. S represents 
an elevation of the electric contact by which 
the pulley-connecting devices are controlled. 
Fig. 9 represents an elevation of the devices 
for controlling the magnetic graving tool ac 
tulators. Fig. 10 represents a plan view of 
the sane, a portion of the support being in 
section. Fig.11 represents an elevation of one 
of the disks for vibrating the graving tool, 
with a sectional view of the arm which is di 
rectly oscillated by the disk. Fig. 12 repre 
sents a fragmentary elevation of the same 
arm and the adjacent parts of the machine 
frame. Fig. 13 represents an end elevation 
of the same, part of the latter being in sec 
tion. Fig. 14 represents an elevation of the 
pawl and actuator therefor which operates 
the disk-shifting cann. Fig. 15 represents an 
elevation of the same, together with a com 
mutator disk governing the circuit of the 

Fig. 6 represents an end elevation of 

tool-operating magnets. Fig.16 represents 
an elevation of a watch dial, showing ar 
rangement of ornamentation produced by 
the machine. Fig. 17 represents a diagram 
matic view, illustrating the electric circuit of 
the tool-operating magnets. Fig.1S repre 
sents a fragmentary view of the dial, on an 
enlarged scale. 
The same reference characters indicate the 

same parts in all the figures. 
Referring to Fig. 3, which illustrates most 

clearly the general operation of the machine, 
1 designates the bed upon which is mounted 
a main carriage 2 which is capable of recip 
rocating from front to rear, or from left to 
right, as seen in said figure. Upon the main 
carriage is a transverse carriage 3 which sup 
ports a detachable plate 4 whereon a plural 
ity of work-holders 5 are mounted. The 
work-holders shown in these drawings have 
flat upper surfaces to support metal dials 6 
which are retained in place by friction-held, 
annular cap 7. A central stud S entering 
the hand-arbor orifice in the dial, and a pin 9 
which projects into a notch near the edge of 
the dial, locate the latter accurately. 

10 represents a graving tool which has a 
cutting point 11, and is mounted eccentric 
ally on a holder represented by the vertical 
shaft 12. The cutting tool is directly mount 
ed upon a stud 13, and held between arms 
14 which project from a collar 15 secured to 
the shaft or bar 12. The tool is held rela 
tively stationary, having only a slight up 
and-down movement toward and from the 
work, and a short vibratory motion, to be 
hereinafter described. To produce the neces 
sary relative travel between the work and 
tool, for engraving the former, the carriage 2 
on which the work is held, is made reciproca 
ble, and is driven by cams 16 and 17 secured 
to a shaft 1S. 
hardened plate 19 and the other cam against 
a plate 20, these bearing plates being out of 
line, as shown in Fig. 2, so that only one cam 
acts against each. The cam 16 which moves 
the carriage from front to rear, this being the 
movement during which the cutting takes 
place, acts during approximately two-thirds 
of the rotation of the shaft 1S, while the other 
caim acts during the remaining third of the 
rotation to return the carriage. Thus a rela 
tively slow operating movement and a quick 
return are provided. 

In Fig. 5 is shown the upper end of the 

The first cam bears against a 
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work-holding shaft 12 and the magnet by 
which it is caused to act upon the work. On 
the top of the shaft 12 is a collar 21 upon 
which a spring 22 bears so as to raise the tool 
holder and separate the tool from the surface 
of the work. This upward movement is lim 
ited by a stop 23 threaded into the armature 
24 of an electro-magnet which consists of the 
two spools of wire 25 and 26 surrounding the 
pole-pieces 27 and 2S. The latter are se 
cured to a crossbar 29 mounted on a base 30 
of insulating material, which in turn is sup 
ported upon a part 31 of the frame. The ar 
mature is guided by the threaded rods 32 and 
33 extending from the pole-pieces, and is nor 
mally held in the position shown in Fig. 5, by 
the Spring 22. Further separation from the 
magnet is prevented by stop-nuts 34 screwed 
upon the threaded rods and lock-nuts 35. 
The reaction of the spring 22 is against a 
sleeve 36 surrounding the tool-holding shaft 
or spindle 12 and passing through a bracket 
37 on the frame (Fig. 3), this sleeve being 
prevented from moving endwise by a collar 
38 on its lower end, and the hub of an arm. 39 
fixed securely thereon just above the bracket 

By means of the spring, the graving tool 
is held out of contact from the work except 
when a current is caused to flow through the magnet. 
energized and the armature attracted toward 
the pole-pieces, thereby forcing the tool into 
cutting engagement with the work, so that 
on the next backward movement of the car 

35 riage, a line is engraved in the surface of the 
dial. 
For controlling the operation of the mag 

net, I mount upon the plate 4 which carries 
the work pieces, a controller or pattern plate 
40 which partakes of all the movements given 
to the work. This plate is electrically con 
nected with clamps 41, any one of which may 
be connected with the magnets. This con 
nection consists of a rod 42 of which the 
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lower end is set into a socket 43 of a clamp 
41, while its upper end is similarly held in a 
socket in the flexible arm 44 from which a 
conductor 45 leads to the first electro-mag 

Adapted to make contact 
with the plate 40 is a style or contact point 
46 which is adjustably secured in a holder 47 
pivoted upon a pin 4S. The latter passes 
through a bushing 49 of insulating material 
in the frame of the machine, and has secured 
to it, a collar 50 of conducting material to 
which is secured the end of a wire 51 forming. 
art of the electric circuit of the magnets. 
Whenever the style 46 makes contact with 
that portion of the plate 40 which is of con 
ducting material, a current flows from any 
suitable source of power through the circuit, thereby magnetizing the magnets and at 
tracting the armatures toward them. 
The controller plate 40 has an area of con 

ducting material which is identical in form 

may be stamped thereon. 

When this is done, the magnet is 
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with the area on the surface of the work where 
the Ornamentation is to be engraved. The 
limits of the ornamented area are defined by 
a band 52 of insulating material, and any 
part within the area which is not to be en 
graved is inlaid with insulating material, as 
at 53. As the carriage 3 moves back and 
forth, the plate slides under the style, and 
when the portion within the band 52 makes 
contact, the tools are brought into cutting re 
lation, but as soon as the Surrounding band 
reaches the style, the current is broken and 
the tools withdrawn from the work. This is 
also the case when any part of the insulation 
53 contacts with the style. The result is in 
dicated in Fig. 16, where in the central part 
of a watch dial is a circular area. 54 in which 
lines are cut, and within the area is a blank 
space 55 which is left plain by the insulation 
53, so that the name of the manufacturer 

The direction in 
which the engraved lines run may be varied 
by turning the circular plates 56 and 57 on 
which the work-holder and pattern plate are 
respectively secured. These plates are re 
tained in any one of four or any number of 
desired positions by springs 5S and 59, each 
of which has a tooth to enter the notches 60 
of the plates. 
An adjustment of the style is permitted by 

reason of the fact that it is directly secured to 
a rod 61 which passes through the holder 47 
and is secured in position by a screw 62. 
The holder 47 also may turn about the pin 48 
and the elevation of the style is determined 
by an adjustable stop 63 on the lower end of 
which the rod 61 bears. 

In order to improve the appearance of the 
work, the graving tool is given a vibratory or 
oscillatory movement, by means of one or 
more disks 64 secured upon a shaft. 65. These 
disks have peripheral protuberances and in 
dentations which cause rapid oscillations of an 
arm 265 secured rigidly to the sleeve which 
surrounds one of the graving tool holders. 
This arm near its free end rests upon a bracket 
66 projecting from the frame of the machine, 
and carries a pin 67 which bears directly 
against the periphery of the disk. It is held 
yieldingly against the disk by means of a pin 
6S contained in a tubular socket piece 69, 
which has a lug 70 secured to the bracket 66 
by a Screw 71. A spring 72 abutting against 
an adjustable screw stop 73 in the socket 
piece presses the pin against the arm. As 
the disks rotate, the successive irregularities 
of the One against which the pin 67 bears, 
cause the arm 265 to be oscillated rapidly, 
whereby the sleeve to which said arm is con 
nected is given a back-and-forth rotary mo 
tion through a slight angle. This motion is 
communicated to the tool-holding shaft 12 
through an arm 74 on the sleeve, and a par 
allel arm 75 on the tool-holder, these arms 
being in engagement through a pin 77 secured 
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to one of them, and entering a hole in the 
other, such engagement causing the tool to 
be vibrated without lost motion in a direction 
transverse to that of the work-holding car 
riage, while at the same time permitting the 
required up-and-down movement of the tool 
holder relatively to the sleeve which is neces 
sary to bring the tool into and out of cut 
ting position, as previously descried. 
As one of the objects for which this ma 

chine is devised is to produce identical orna 
mentation on a number of Work pieces, tiere 
is provided a number of tools and holders, 
each constructed and operated by magnets in 
the manner already described. The sleeve 
surrounding each of the tool-holding shafts 
has an arm 39 formed upon a collar 7S which 
is clannped to the sleeve, such arms being all 
connected together by a single rigid rod 79 
and clamping pieces S() which are pivoted on 
pins S1 secured to the several arms 39. 
Through tie rod 79, the motion given to one 
of the tool-holders by arm 265 is communi 
cated to all of them, and as it is a single rod 
which connects them all, the one most re 
mote from the directly-actuated holder has 
an equal motion with that nearest the same. 

After each Cutting stroke of the work-hoid 
ing carriage, the work is shifted ate raisy to 
present a fresh surface to the tool, by means 
of a feed screw S2 threaded into the cross 
feed carriage 3, and supported at its end in 
the bracket S3 on the main carriage. A 
crank S4 is secured to the feed-screw by 
which the latter may be turned by hand to 
adjust the work, and to bring the transverse 
carriage back to starting position after com 
pletion of one series of operations. An au 
tomatic mechanism for feeding the screw 
shaft step by step during each return stroke 
is provided in the ratchet wheel S5 and a 
pawl S6 carried by an arm S7 which is loose 
on the screw. This armaiternately engages 
stationary stops SS and S9, being arrested 
by the atter stop before the end of the cut 
ting travel of the carriage so as to engage the 
awl with another tooth of the ratchet, and 
R the stop SS at the end of the return travel, 
to feed the ratchet forward. The latter is 
loosely mounted on the feed-screw, but may 
be connected there with by a pin 90 carried 
by the crank S4 which may be pushed into 
any one of a series of holes 9). A spring 92 
holds the toe of the pawl against the ratchet, 
while a jocking pawi 93 is provided to pre 
\{nt retulin in OV ement. 

In order to give diversity to the undula 
tions in the engraved lines, I provide two or 
more of the disks 64, which are different 
either in the character of their irregularities 
or in their respective positions, and cause 
them to act one after the other upon the arm 
265. This result is attained by having the 
shaft 65, on which they are mounted, mov 
able endwise and providing a cam 94 for so 
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moving it. This can in the present instance 
is made in the form of a lisk, of which the 

| periphery acts upon the cind of the shaft 
: through the medium of a hardcnc d steel 
bearing piece 95, which sitcs in a guide 96 
and is pressed against the can by a spring 
97 acting against a collar 9S on the shaft, 
and reacting against a fixed lug 99 through 
which the shaft passes. The cam has alter 
nate projections and indentations which 
ause first (one and then the other of the disks 
to lie adjacent the p, in 67. In the arrange 
ment shown in the drawings, there are only 
two disks shown, but I may appy many 
more. In the atter case, the projections on 
the can 94 wili have as many steps as there 
are disks so that cach of the latter may be 
brought into operative position in turn. A 
ratchet wheel () () is see tired to the can and 
is rotated step-by-step by a lawi 101 carried 
by an arm ()2 which turns loosely about the 
a Nai stud that carics the ratchet and calm. 
A side ()3 has a pn-and-slot (onnection 
With the ratchet-carrying arm and is recip 
rocated so as to oscillate the latt Cr by means 
of an osciliatory arm () 5, which is turned 
about a fixed pivot by a (rank-pin ()6 on 
the shaft 1S, the crank-pin having a bearing 
block 107 adapted to side in a slot ()S in 
the arm. The latter carries on its end a pin 
109 which plays between two oilars f 1() and 
| 11 adjustally mount c () on a threaded ex 
tension 112 of the side, and alternately en 
gages them, moving the side first in one and 
then in the other rection. As the shaft 
which thus swings the cam-driving pawi is 
the same as that which moves the arriage: 
it is evident that the cann is fed with each 
return of the arriage. The amount of the 
feed may be made as great or as littie as de 
sired by adjusting the coia's 1 () and 111, 
so that one or a plurality of lines may be cut, 
While the raving tools are under the con 
trol of the same disk. This furnishes one 
means by which the character of the orna 
mentation may be varied. Variations may 
also be made by changing t' eight or 
spacing of the protube rances on the disks, 
and by altering the number which are made 
operative. Thus, by taking these elements 
into account, an almost infinite variety of 
repeated designs may be produced. ('on 
ceivably also, designs may be made by suit 
ably shaping the ai'eas of the conducting and 
non-conducting mater, ai in the controller 
plate 4(). 
The disks 64 are engged with a spline 113 

on the sin, it 65 ind heli between coli's 114 
&nd 115 wiich m. y be shifted ini secured in 
iny position by . Set-screw 16. The pin 67 
whici is see wed into the m 265 any be 
correspondingly sii, ied inci set into the 
holes 117, ind is these holes ; e it v, lying 
(istinces from the centei' of oscillion, 
thereby the amplitude of vibration of the 
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tools is altered. Thus undulations of greater 
or less depth in the engraved lines may be 
produced without changing the disks. 
The carriage drive shaft 18 and the tool 

oscillating shaft 65 are both driven by means 
of a single main drive shaft 119 which car 
ries worms 120 and 121 meshing with Worm 
wheels 122 and 123 on the respective shafts. 
The wheel 123 on shaft 65 is loose so as to 
permit the previously described endwise 
movement of the latter, but has a rigid con 
nection for causing. rotation, consisting of a 
pin 124 extending from the wheel parallel 
with the shaft, and passing through a notch 
125 in a disk 126 pinned to the shaft. This 
drive shaft 119 is rotated by a loose pulley 
127 which has a clutch member 128 adapted 
to be engaged with a fixed clutch 129 on the 
shaft, the pulley being continuously rotated 
by a belt 130 and driving the shaft only 
when the clutches are connected. A lever 
131 has a forked arm carrying pins 132 which 
enter a groove 133 in the hub 134 of the 
pulley. This lever is connected with a link 
135 which extends out at the front of the 
machine, and is provided with a knob 136, 
whereby it may be manually pushed forward 
to throw the clutch members in engagement. 
A spring 137 pressing against a collar 138 
on the link normally holds the clutch mem 
bei's apart and tends always to separate 
them. 139 is a pivoted latch, which has a 
locking shoulder 140 lying above a projection 
141 on the lever 131 when the clutch is dis 
connected, and carries the armature 142 of 
an electro-magnet 143. The latch is nor 
mally raised by a spring 144. If the clutch 
members are thrown into engagement while 
the magnet is energized, the attraction on 
the armature draws down the latch against 
the force of spring 144, and engages the pro 
jection 141 to lock the clutch in connected 
position. A fixed contact point 145 and 
spring 146 are in circuit with the magnet and 
a source of electric power 147. When the 
parts 145 and 146 are in circuit, the magnet 
is energized and the armature attracted. 
This is the normal condition. A device 
for breaking the circuit is mounted on the 
Work-holding carriage, and moyed thereby. 
This device consists of a lever 14S having a 
hook 149 which is held by a spring 150 so as 
just clear the contact spring 146 as the car 
riage reciprocates. On the cross-feed car 
riage 3 is a projection 151 which strikes the 
short arm 152 of the lever when the engrav 
ing operation is finished, and moves the hook 
so that on the next movement of the main 
carriage to the front, the contact spring 
is engaged and separated from the point 145. 
The armature 142 is released and the latch 
raised, allowing the pulley to be discon 
nected from the shaft and the machine to 
come to rest. The parts are so arranged that 
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forward position ready for the completed 
work to be removed and replaced by blanks. 
When the cross-feed carriage is returned 
ready for a new series of operations, the lever 
14S is released and withdrawn out of engage 
ment with the contact spring by the spring 
150. If the latter does not act, a stop pin 
164 adjustably secured to the Cross-feed car 
riage strikes the part 152 and positively 
throws the lever over. 

It is sometimes desirable to render some of 
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the graving tools inoperative, and for this 
purpose, I mount upon the coil 25 of each 
magnet, a cap 153 which can rotate thereon, ... 
and is frictionally retained in place. Each 
of these caps has an inclined stop projection 
154 which may be brought, by turning the 
cap, under its respective armature, so as to 
prevent movement of the latter when at 
tracted by the magnet. Thus the particular 
tool whose armature is arrested by one of 
the stops 154, is held out of operation. 

It will be noticed that the style 146 makes 
contact with the plate 40 during the return 
or non-cutting motion of the carriage as well 
as during the cutting movement. In order 
that the tools may not thereby be brought 
into engagement with the work while the lat 
ter is being retracted for a new cut and is be 
ing fed laterally, I provide a circuit breaker 
or commutator in the magnetic circuit so as 
to disable the tool-controlling magnets dur 
ing the entire return stroke. This commuta 
tor consists of a disk 155 secured to the shaft 
1S against which bear two spring terminals 
or brushes 156 and 157 which are insulated 
from each other and connected with parts of 
the magnetic circuit. The portion of the 
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commutator disk with which the brushes en 
gage during the whole of the cutting stroke, 
consists of an annular strip of conducting ma 
terial which allows the current to flow from 
one to the other of the brushes. The remain 
ing portion of the disk, however, is made of 
two narrow annular pieces 158 and 159 which 
are insulated from each other and from the 
wide strip. During the return of the car 
riage, the brushes bear each against one of 
these separated strips, and thereby the cir 
cuit is interrupted. 

For convenience in placing and removing 
the work pieces, the plate which carries all of 
the work-holders is bodily removable from 
the cross-feed carriage 3. One end of this 
plate has a semi-circular conical notch which 
takes under and bears against the tapered 
head of a pin 160. The other end of the 
plates slips under the beveled edge of a lock 
ing plate 161 which may be loosened and 
raised slightly from the cross-feed carriage 
and clamped against the beveled end of plate 
4 by a cam-shaped clamp 162 having an op 
erating handle 163. 

It is sometimes desirable to prevent the 65 this stopping occurs when the carriage is in undulations in the engraved lines running 

I d 

II 5 



IO 

25 

35 

852,189 

over the limits of the areas within which the 
Ornamentation is to be confined. For this 
purpose, I have provided a connection which 
may or may not be used at will, whereby the 
control style 46 may be vibrated simultane 
ously with the driving tool. It will be un 
derstood that if the style remains stationary, 
the graving tool is vibrated and cuts an irreg 
ular line as long as contact is made between 
the style and controller plate, and thus the 
limits of the blank space 55 which corre 
sponds to the area 53 of insulation, will be 
bounded by irregular or wavy lines instead of 
straight lines, as in the controller plate. If, 
however, the style is vibrated, it will ride 
over the insulation 53 at a number of points, 
While adjacent thereto, and thus release the 
cutting tool from work whenever the latter 
approaches the area, 55. Thereby the latter 
will be left with approximately straight 
boundaries. In the same way, the graving 
tool will be prevented from running over the 
Outer limits of the ornamented area. The 
means for so vibrating the style consists in 
mounting the latter in an arm 165 which is 
pivoted to the rod 61 and connecting a link 
166 with an arm 167 which is rigid or inte 
gral with the style-holding arm 165. This 
link is pivoted to a stud 16S removably at 
tached to the tool-holder. Thereby the vi 
brations given to the style are similar in di 
rection to those of the tool. 

I claim: 
1. An automatic engraving machine, com 

prising a Work-holding member, a graving 
member, mechanism for moving one of said 
members in a substantially straight line, 
mechanism independent of the movement of 
said member for producing vibratory move 
ments of the other member, and controlling 
means for bringing the graving member into 
cutting engagement with the work at the 
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points where the design is to be cut and for 
rendering the graving member inoperative at 
other points. 

2. An automatic engraving machine, com 
prising a work-holder, a graving tool means 
for moving one relatively to the other to pro 
duce the effect of a travel of the tool across 
the face of the work, mechanism for moving 
the tool back and forth transversely of the 
said traveling motion, said mechanism being 
independent of any traveling part or mem 
ber, and controlling devices for bringing the 
tool into cutting engagement with the work 
at the desired points and or disabling the 
tool at other points. 

3. All all tomatic engraving machine, com 
prising a work-holder, a tool-holder, a grav 
ing tool eccentrically mounted on said tool 
holder, mechanism for moving the work 
holder and work back and forth past the tool, 
electro-magnetic devices automatically con 
trolled to bring the tool into and out of cut 
ting engagement with the work at the points 

5 

necessary for producing the designs, and 
mechanism for vibrating the tool holder to 
displace the tool transversely of the motion 
of the work, whereby undulating engraved 
lines are produced. 

4. A machine for automatically producing 

parts, comprising a plurality of Work-hold 
ers; a plurality of graving tools; mechanism 
for reciprocating the holders past the tools; 
electro-magnets operable to bring the tools 
into cutting relation with the work; a con 
troller including a point and a plate, the lat 
ter movable simultaneously with the work 
holders, in circuit with the magnets, for caus 
ing them to be energized when the parts of 
the Work on which the ornamentation is to be 
cut are adjacent the tools; and means inde 
pendent of the work-holders or the carrier 
therefor for vibrating the tools transversely 
of the motion of the work, while the cutting 
takes place. 

5. A machine for automatically producing 
engraved ornamentation, consisting of a 
graving tool, an oscillatable and reciprocable 
holder therefor; a work-holding carriage 
movable to carry the face of the work past 
the tool; opposed means, consisting of an 
electro-magnet and a spring for reciprocating 
the tool-holder and the tool toward and from 
the Work; a controller having portions made 
of conducting material carried with the 
Work-holder on the carriage; a contact style, 
the controller and style being in circuit with 
the magnet, and when making electric con 
tact with each other, serving to energize the 
same, thereby locating the position of the or 
namentation on the Work; a lateral arm on 
the tool-holder; a calm member; and connec 
tions between said lateral arm and cam mem 
ber for vibrating the tool while in its cutting 
position. - 

6. A machine for producing engraved or 
namentation, comprising a reciprocable and 
oscillatable tool-holder; a graving tool eccen 
trically mounted on the holder; a work-hold 
ing carriage movable to carry work past the 
tool in close propinquity thereto; suitably 
controlled magnetic means for moving the 
tool into contact with the work to cut the Or 
namentation; a rotating pattern calm having 
projections and indentations; an arm engaged 
and oscillated by said cann; and connections 
between said arm and the tool for vibrating 
the latter transversely to the operative 
movement of the carriage. 

7. A machine for producing engraved or 
namentation, comprising a reciprocable and 
oscillatalile tool-holder, a graving tool eccen 
trically mounted on the holder; a work-hold 
ing carriage movable to carry work past the 
tool in close propinquity thereto; suitably 
controlled magnetic means for moving the 
tool to the work to cut the ornamentation; a 
rotating cam having projections and indenta 
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tions, a sleeve surrounding the tool-holder; 
an arm secured to said sleeve, engaged and 
oscillated by said cam; and arms on the 
sleeve and tool-holder engaged with each 
other, through which the tool is vibrated. 

8. A machine for producing engraved or 
namentation, comprising a reciprocable and 
Oscillatable tool-holder; a graving tool eccen 
trically mounted on the holder; a work-hold 
ing carriage movable to carry work past the 
tool in close propinquity thereto; suitably 
controlled magnetic means for moving the 
tool to the work to cut the Ornamentation; a 
rotating shaft; a plurality of pattern cams 
thereon, connections between the tool-holder 
and the cams, operated by the latter to vi 
brate the tool; and mechanism for periodic 
ally moving said cams transversely to bring 
one or another thereof into operative posi 
tion. 

9. A machine for producing engraved Or 
namentation, comprising a reciprocable and 
oscillatable tool-holder; a graving tool eccen 
trically mounted on the holder; a work-hold 
ing carriage movable to carry work past the 
tool in close propinquity thereto; suitably 
controlled magnetic means for moving the 
tool to the work to cut the Ornamentation; an 
endwise-movable rotating shaft; a plurality 
of pattern disks thereon having peripheral 
protuberances and depressions, an arm adapt 
ed to bear yieldingly against One of the cams 
and be oscillated thereby; connections be 
tween the arm and tool whereby the latter is 
vibrated by the former; a cam bearing against 
the end of said shaft for moving the same to 
bring one or other of the disks into operative 

45 

55 

65 

relation with the arm; and pawl-and-ratchet 
mechanism for rotating said cam step-by 
step. 

10. A machine for simultaneously engravi 
ing identical ornamentation on a plurality of parts, comprising a plurality of graving tools 
eccentrically mounted on oscillatable hold 
ers; Oscillatory arms each having connection 
with one of the holders to communicate os 
cillations thereto; a clamp pivoted to each 
of said arms; a single rod secured to all of 
said clamps; means for Oscillating one of said 
arms, the oscillations thereof being uniformly 
communicated by said rod to all the arms; 
and a carriage on which the work is mounted 
reciprocable to move the same while the 
graving tools are in engagement there with. 

11. A machine for simultaneously engrav 
ing identical ornamentation on a plurality of 
parts, comprising a plurality of graving tools, 
oscillatory holders on which said tools are ec 
centrically mounted; a sleeve surrounding 
eachholder; connections between the sleeves 
and tool holders for communicating oscilla 
tions; an arm rigid with each sleeve; a sin 
gle connecting rod pivotally joined to all the 
arms; a second arm on One of the sleeves; a 
rotating corrugated disk against which said 
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second arm is yieldingly held, for Oscillating 
all the sleeves and tool holders in unison; and 
a Work-holding carriage for moving the work 
while the tools are in engagement there with. 

12. In a machine of the character de 
scribed, a sleeve mounted to oscillate; an 
arm fixed to said sleeve; a rotating disk hav 
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ing peripheral corrugations; a pin on said 
arm; a spring yieldingly pressing said pin 
against the disk, whereby the arm may be 
oscillated; a tool holder passing through said 
sleeve and reciprocable therein; a graving 
tool eccentrically mounted on the holder; 
and lateral projections on the holder and 
sleeve respectively engaged with each other 
whereby both oscillate simultaneously. 

13. In a machine of the character de 
scribed, a graving tool suitably supported; a 
main carriage, means for reciprocating the 
same; a cross-feed carriage adapted to hold 
the work-mounted on the main carriage and 
movable transversely of the motion thereof; 
a feed screw mounted on the main carriage 
and engaged with the cross-feed carriage; a 
ratchet and an arm both loose on the screw 
and relatively movable; a pawl on the arm 
for engaging the ratchet; a fixed arm by 
which the screw may be manually turned; 
means for detachably engaging said fixed arm. 
with the ratchet; and stationary stops for ar 
resting the movable arm before the reversal 
of the main carriage at each limit of its re 
ciprocations, whereby to rotate the screw 
and advance the cross-feed carriage. 

14. In a machine of the character de 
scribed, a movable work-holding carriage; a 
graving tool; a main shaft for operating the 
machine; a loose driving pulley on the shaft; 
a clutch for detachably connecting the pulley 
and shaft; spring means tending to discon 
nect the clutch; a latch for retaining the 
clutch in connection; an electro-magnet for 
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securing the latch against yielding resistance; 
and automatic means for breaking the cir 
cuit of the magnet to release the latch and 
permit disconnection of the clutch at the con 
clusion of the cutting. 

15. In a machine of the character de 
scribed, a movable work-holding carriage; a 
cross feed for the work; a graving tool; a 
main shaft for operating , the machine; a 
loose driving pulley on the shaft; a clutch. 
for detachably connecting the pulley and 
shaft; spring means tending to disconnect 
the clutch; a latch for retaining the clutchin 
connection; an electro-magnet for securing 
the latch against yielding resistance; and a 
member carried by the work-holding car 
riage and operated by the cross-feed to break 
the circuit of the magnet at the end of the 
cutting operations and release the latch, 
thereby permitting the clutch to be discon 
nected. 

16. In a machine of the character de 
scribed, a movable work-holding carriage; 
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a cross feed for the work; a graving tool; a 
main shaft for operating the nacinine; a 
loose driving pulley on the shaft; a clutch 
for detachably connecting the pulley and 
shaft; a manually-operable lever for con 
necting the clutch; spring means tending to 
disconnect the clutch; a latch arranged to 
abut against a projection on said lever wien. 
the latter has been manually displaced for 
retaining the clutch in connection; an elec 
tro-magnet for bringing and securing the 
latch in locking position against yielding re 
sistance; a separable contact in the circuit of 
the magnet; and a circuit breaker movale 
bodily with the carriage and transversely 
shiitable by the cross feed for separating tie 
contact at the end of the engraving oper 
ations. 

17. In a machine of the character cle 
scribed, a movable Work-holding carriage; a 
shaft engaged therewith to reciprocate tie 
same; a graving tool holder; a plurality of 
disks having peripheral irregularities; con 
nections with the tool-holder operated by 
said disks to oscillate the in older; an endwise 
movable shaft on which the disks are mount 
ed; a can bearing against tihe end of the lat 
ter shatt; a ratchet secured to the cann; a 
pawl; and mechanism reciprocated by the 
first shaft for rotating the can step-by-step). 

1S. In a naciline of the character (le 
scribed, a movable Work-holding carriage, a 
shaft engaged there with to reciprocate the 
same; a graving tool holder: a plurality of 
disks having peripheral irregularities; con 
nections with the tool-holder operated by 
said disks to oscillate the holder: an end 
wise-movable sixaft on which the disks are 
mounted; a can bearing against the end of 
tile latter shatt; a ratici et secured to the cana: 
a pawl; a reciprocable slide connected with 
he pawl for operating the same to rotate 
the ratchet and can step-by-step; an arm 
oscillated by the first sihait; and stops secured 
to tie slide between which said arm plays 
and alternately engaged thereby to recipro 
cate the slide. 

19. In a machine of tile character de 
scribed, a movable work-iholding carriage; a 
shaft engaged there with to reciprocate the 
same; a graving tool holder; a plurality of 
pattern disks having peripheral irregularities; 
connections with the tool-holder operated 
by said disks to oscillate the holder; an end 
wise-movable shaft on which the disks are 
mounted; a cam bearing against the end of 
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the latter shaft; a ratchet secured to the 
cann; a pawl; a reciprocale slide connected 
with tie awl for Operating the same to ro 
tate tile ratchet and can step-ly-ste); ad 
justable stols secure () to the side; and driv 
ing means olerated by tie first slait playing 
between said stops for reciprocating the 
slice. 

20. In a machine of the character de 
scribed, the comination of a graving tool, a 
work-in older; one of wirich loves relatively 
to the otier to engrave the work; an elec 
tro-magnet for iringing the too toward the 
work, a spring for removing the tool; the de 
vices for locating the position of the orna 
mentation on the work, consisting of a pat 
tern plate and a style having relative no 
tions similar to those of the work and grav 
ing tool and both in circuit, with the elec 
tro-magnet, the plate having a surface of 
conducting material similar to tie orna 
mented area, witi witici the style is adapted 
to make contact, wherely tie magnet is 
energized and the tool rought into cutting 
position: means for vibrating the tool while 
the cutting movement takes place; and a 
connection from tie tool to the style were 
by the latter may be given a corresponding 
simultaneous viratio). 

21. In a machine for producing similar 
ornamentation on a plurality of parts, work 
is olders, graving tools and olders therefor, 
a plurality of electro-magnets, an arma 
ture for each magnet arranged, when at 
tracted to the latter, to move one of the 
tools into cutting relation with the World, 
and a stop on each magnet independently 
adjustable to prevent movement of the ar 
mature of that magnet. 

22. In a machine for producing similar 
ornamentation on a plurality of arts, work 
lolders, graving tools and holders therefor, 
a plurality of electro-magnets, an armature 
for each magnet arranged, when attracted 
to the latter, to nove one of the tools into 
cutting relation with the work, and a cap 
frictionally held on each magnet, having a 
stop projection which can be moved between 
the magnet and its armature to prevent op 
eration of the latter. 

In testimony whereof I have affixed my 
signature, in presence of two Witnesses. 

EDWARE) A. MARSH 
Witnesses: 

A. C. RATIGAN, 
ARTIt R. I. BROWN. 
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