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This invention 'relates to engraving machines 
and more particularly to a means for controlling 
the engraving tool. One object of my invention is 
to provide a mechanism for raising and lowering 
an engraving tool with respect to the work to 
be engraved. Another' object of my invention is 
to provide a mechanism which will raise and 
lower the engraving tool in such a manner that 
only the desired pattern will appear on the work. 
Another object of my invention is to provide a 
means for controlling the engraving tool which 
will greatly reduce or entirely eliminate vibration 
of the tool particularly in moving into contact 
with and in moving away from work. Still an 
other object of my invention is to provide an en 
graving tool capable of producing extremely fine 
work, particularly when used for removing a wax 
coating from' work to be engraved. 
In a good many engraving operations it is cus 

tomary to provide some form of pantograph 
arrangement by which movement of a stylus on a 
relatively large scale will be transmitted to move 
ment for an engraving tool on a relatively small 
scale. It is usually necessary to lift the engraving 
tool from the work and to move the engraving tool 
into contact with the work quite a number of 
times in engraving a single piece, the number of 
times depending of course on the particular pat 
tern, letter, figures, or the like, which are to be 
engraved on the work. It frequently happens 
that in raising or lowering the engraving tool a 
slight vibration may occur which will produce 
undesirable lines on the work. This is particu 
larly apt to occur where the engraving is produced 
by first cutting a pattern in a thin waxcoating 
and then 'etching this pattern with a suitable 
etching fluid to reproduce a pattern on the work. 
It is to overcome these difficulties that I have 
designed my particular method of controlling an 
engraving tool. - . ; w 

Coming now to the drawings wherein like refer 
ence characters denote like parts throughout: 

Fig. 1 is a perspective view showing a portion 
of an engraving machine which includes a pre 
ferred embodiment of my mechanism for con 
trolling an engraving tool; - - - - - 

Fig. 2 is a schematic view showing partially in 
section portions of my engraving tool controlling 
mechanism; W . 

Fig. 3 is a schematic showing of a pantograph 
which may be used on an engraving machine em 
ploying my engraving tool controlling mechanism; 

Fig. 4 is an enlarged view of work having a 
pattern engraved thereon; 

Fig. 5 is a side elevation through work prepared 
for engraving; Fig.6 is a diagram illustrating my improved 
method of raising and lowering the engraving 
tool; . . . . . 

Fig. 7 is an enlarged fragmentary detail show 
ing the results of vibration which may occur in 
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raising or lowering an engraving tool; and 
-Fig. 8 is a view similar to Fig. 7 but showing the 

result obtained by eliminating vibration of the 
engraving tool. . . . . . . . 
Since 'my'invention is particularly adapted for 

producing engravings or fine, lines on a surface 
such as glass by first cutting through a thin wax 

iating on the glass and later etching the lines so 
cut with a suitable etching fluid, such as hydro 
fluoric acid gas, I will describe such an engraving 
machine, it being understood that this is by way 
of illustration only, since my improved mecha 
nism can obviously be used with any type of en 
graving tool which must be moved to and from a 
urface to be engraved. 

Fig. 1, the engraving machine 
may be provided with a table if on which the 
workpieces 2 may be mounted and may be posi 
tioned by means of the setscrews' 3 and the spring 
arms 4 which are arranged to hold the workpieces 
2 fixedly in position Ön the table. . . . 
As indicated in Fig. 5, the workpieces 2 may 

consist of an outside holding ring 5 preferably 
provided with an upper flange 6 overlying the 
edge of a glass disc 7 to be engraved. A heavy 
wax backing-8 is provided on the bottom of the 
disc 7 to hold it in place and a thin wax coating 
9 may be placed over the surface to be engraved. 
The engraving tool in this instance may be a 

pointed tool such as a needle O which is adapted 
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to scratch through the waxcoating 9 leaving an 
open channel if through which the etching fluid 
may pass to produce the desired pattern on the. 
glass disci. . . . . . . . . 

In some engraving machines the table may 
support a large number of the workpieces 2, such 
as 25 or 50 pieces, but since'all of the engraving 
tools are diplicates, Önly a small section of a 
machine will be illustrated in the drawings. 
The glass disc 7 may be provided with any pat 

tern, a typical one being shown in Fig. 4 in which 
cross-hairs extend over the center of the glass 
disc 7 and these cross-hairs are numbered, the 
one running from right to left with regard to 
Fig. 4 being number 1, 2, and the cross-hair 
running at right angles thereto being number 
3, 4. In order to give some idea of the type and delicacy of work which can be accomplished with 

  



2. 
my machine, I might point out that the cross 
hairs may be substantially .0005'' in width and 
that the numerals may be substantially .0025' in 
height, this being substantially the dimensions of 
Workpieces which have been turned out in large 
numbers. Of course it is possible to make much 
Wider lines very easily and it is also possible to 
make still finer lines, although this is consider 
ably more difficult. It is to be understood that 
these dimensions are merely to give a general 
picture of Work that can be accomplished and do 
not indicate the minimum width of line that can 
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be produced with the tool which will now be de 
Scribed. 
As will be obvious, an engraving tool capable o 

making a fine line as indicated above is extremely 
delicate and the point of said tool can be easily 
marred by treatment which would not ordinarily 
be considered rough through bringing the point 
too rapidly into contact with the surface to be 
engraved. . It is, therefore, necessary to use ex 
treme care in moving the tool toward the work so 
that the point will contact very gently with the 
Work to preserve its point, as long as possible. 
It might be pointed out that With some pieces of 
work it is necessary to raise and lower the en 
graving tools more than one hundred times, and 
it will thus be seen that it is very difficult to keep 
the fine pointed tools in proper shape for the best 
work. - - - - 

One of the advantages of permitting the en 
graving tools to be automatically brought into 
engraving contact with the work by heating a 
wire is that, while this operation takes place 
fairly rapidly, since normally the engraving 
tools are spaced from the work in the neighbor 
hood of .02', the speed of movement is never 
theless insufficient to permit the engraving tools 
to strike the work with sufficient force to mar: the 
points of the tools. This is an extremely impor 
tant feature of my invention. . . . . . . . 
In causing the tool 0 to produce the desired 

pattern in the wax coating 9, it is desirable to 
press the tool to into contact with work with a 
predetermined pressure. This is accomplished 
by providing a rigid tool holder in the form of a 
framework f2 having at the outer end a block 3 
through which the engraving tool i8 passes and 
in which the engraving tool is held in the desired 
position by means of a setscrew 4. . . . . 
The rigid frame member 2 may be connected 

to a spring member 5 which is here shown as 
a thin spring metal plate having a downwardly 
curled edge 6 and fastened by means of screws 
IT and 8 to a frame member 9. The screws 
18 also support brackets 20 carrying the up 
rights 2 which are apertured at 22 to form bear 
ings for a rod 23. . . . . . . . . . . . . . . . . . . 
The spring member 5 is provided with a screw 

24 and a nut 25 which extend through the spring 
member 5 and into a bracket 26 carried by the 
frame member 9. The purpose of this screw is 
to vary the tension on the spring member 5 and 
it is normally used in setting up the machine 
for any desired type of work. Spring 5 exerts a 
downward thrust upon the frame member 2 
and block 3, thus tending to press the engrav 
ing tool fo toward the workpiece 2 with a pre 
determined force. Thus, the spring, 5. can be 
adjusted to apply just the required downward 
pressure to the engraving tool () to make a clean 
cut? through the wax coating 9. 
It is of course necessary to raise and lower the 

engraving tool 0 toward the workpiece , and 
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frequently occur. Referring to Figs. 7 and 8 
showing fragmentary views of cuts in a wax. 
coating 9, it will be noticed from Fig. 7 that the 
groove cut in the wax coating has a curved 
tail or end at . Such an undesirable mark 
is quickly produced if there is any vibration in 
the engraving tool as it is raised from or as it 
is lowered to the work. On the other hand, in 
Fig. 8, the end f2 of the groove f is smooth and 
clean cut, this type of work being produced when 
the engraving tool moves to or from the work 
without vibration. In both Figs. 7 and 8 the 
Scale of the lines formed in the wax coating is 
exaggerated many times to better illustrate the 
invention, because where extremely fine lines are 
provided the imperfections while noticeable do 
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parts at room temperature. 

plish the desired result. 

not show up as clearly as in Fig. 7. 
In order to raise and lower the engraving tool 

6, I provide a support which tends to counter 
act the movement of spring 5 and in the pres 
ent, embodiment this support is a wire 27 which 
may be attached to the frame. 2 or to the block 
3 in any suitable means as by a screw 28. The 
upper end of the wire 27 may be wrapped around 
the cylindrical portion 29 of the member 30 on 
the rod 23 and secured by the set screw 3 . The 
member 36 is provided with a knurled fiange 32 
to facilitate turning the member 30 on the rod 
23 to adjust the tension on wire 27 and so that, 
after this tension is adjusted to the required de 
gree, the set screw 33 may be turned to secure 
the member 39 on the rod 23. . 
In setting up the machine, the wire 27 is per 

mitted to remain slack while the setscrews and 
nuts 24, 25 are adjusted, so that the spring 5 will 
exert the required downward pressure upon the 
engraving tool. O. When this is...done, the 
knurled member 32 is turned until the engraving 
tool do is raised from the work approximately a 
millimeter at which time the setscrew 33 is 
tightened to hold the parts in the position shown 
in Fig. 2. Thus, the wire 27 opposes the spring 
5 and I prefer to select the wire 27 of a material 

which is particularly susceptible to changes in 
temperature, and the setting up of the machine 
as indicated in Fig.2 should take place with the 

In the present em 
bodiment of my invention I use a No. 36 Man 
ganin. Wire because this is quite suitable for my 
purpose. Referring to Fig. 6, if the wire 2 is 
6' long from U to W, and if the distance W. to 
W is approximately 4' using the No. 36 Man 
ganin wire and applying to it a current of 0.5 to 
0.9ampere, the point U could be raised or low 
ered approximately a millimeter so that the dis 
tance D would be sufficient to raise the engray 
ing tool 9 from the work, or to lower it toward 
the Work according to whether or not the wire 
27 is heated electrically with the current de 
Scribed. Here, again, the figures are by way of 
illustration only, because by varying the size or 
kind of wire or by varying the length of the wire 
and other proportions, it may be necessary to 
use considerably more or less current to accom 

I prefer, however, to heat the wire 2 electri 
cally because this has a very desirable result in 
that as the Wire 27 is heated, the engraving tool 
descends at a reasonable speed and not at a 
Speed sufficient to cause any vibration. Thus, 
When the Wire is heated it expands and permits 
the leaf. Spring 5 to press the engraving tool 
toWard the work with the desired preSSure, since 
the Wire 27 becomes slack and does not oppose 

it is in this raising and lowering that difficulties 75 the movement of the spring 15. As soon as it 
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is desirable to raise the engraving tool fo, the 
wire 27 is allowed to cool and this takes place 
quite rapidly without vibration so that the cool 
ing wire 27 raises the engraving tool 'F9' against 
the pressure exerted by the spring-5. . 
A convenient way to heat the wire 

illustrated in Fig. 2...Here, an electriciteurret 
from a suitable source of power flows through 
wires 40, 41. From this source: a wire 42 leads 
to the spring 5 through a cor St. rvis. . 
which is insulated on abi --" 
member 9. A second wire 45 leads to a swi 
46 from which a wire 47 leads to a shaft, 23. 
Thus, when the switch is is closed a circuit is 1. made heating the wire 27 and causing it to 
pand, and when a spring 48 is permitted to open 
the switch 46 the wire 27 may cool. 
As indicated in Fig. 3, I find it convenient to 

make the switch 46 a foot-operated switchi and 
place it in front of a chair 49 in which an oper 
ator sits in operating the engraving maehine. 
This view shows a pantograph consisting of 
series of pivoted sections 50 which 6. 
by the bars 5 to pivoted bars 52, two of 
5 being pivotally mounted at 53 to the frame. 
The bars 52 are attached by links' 54 to the mov 
able frame member 9 which carries: the 'springs 
5 So that this member moves when a stylus 55 

is moved by an operator sitting in the chair 49, 
the stylus being moved through the grooves 56 
forming the pattern to be engraved, these grooves 
being cut in a master plate 57. The pattern on 
plate 5 is preferably enlarged a great many 

M 

times so that the pantograph may reduce the 
movement of the engraving tool 0 to that re 
quired for the particular work in hand. 
This pantograph forms no part in my present 

invention and has only been generally described 
to indicate how a preferred embodiment of my 
invention may be applied to a known type of 
engraving machine. 
In operation the machine is extremely simple. 

Assuming that Work is to be engraved as indi 
cated in Fig. 4, the glass disc 7 may be placed 
in the frame 5 and may be coated on the back 
with a thick coating 8 of Wax and on the top Sur 
face with a thin coating 9 of wax in which the 
pattern is to be engraved. The workpiece thus 
prepared is placed On the table f and is posi 
tioned by the screws 3 and springs 4. As above 
explained, it is customary to simultaneously pro 
wide a large number of these workpieces. With 
the parts thus positioned, and with the engrav 
ing tool in the position shown in Fig. 2, an oper 
ator sitting in the chair 49 moves the stylus 55 
into engagement with the end of a slot, near the 
nunneral 3. He then depresses the foot switch 
46 so that the wire 27 will be heated and as it 
becomes heated the engraving tool. C will move 
Smoothly down into an engraving position. The 
operator then moves the Stylus down the slot to 
Ward 4 and the needle moves a proportionate 
distance through the Wax 9 leaving a groove . 
At the end of this stroke the operator releases, G: 
the switch 46 and the spring 48 breaks the cir 
cuit causing the wire 27 to cool. In cooling, the 
engraving tool rises from the Wax Without vibra 
tion. This Smooth upward and downward move 
ment of the engraving tool definitely prevents 
curls or twists, such as that indicated at Fig. 7 
at , which are undesirable. The movement 
of the needle up or down takes very little time 
So that the engraving can be done with reason 
able rapidity and the engraving tool is unaffected 

the bars: 

to 

3. 
by the manual operations except of course for 
engraving the lines through the wax during that 
'part of the ti -- a 'ess o 
work by means of the spring 15. . . . . . . . . 

Regardless of the number of 'engraving tools 
which are used simultaneously, the action of all 
of them in raising or lowering from work can be 
readily controlled by the electrical heating cir 
clit illustrated in Fig. 2. Obviously other cir 
'cuits might be made and the wire 27 heated in 
'ahy desired manner but I find that, by permitting 
the 'Wire 27 to be heated and cooled, extremely 
Snooth" and even movement of the engraving 
tool to and from the Work: can be obtained. ..., 

I claim: . . . . . . . ." 
1. An engraving machine, including, in com 

bination, a table on which work to be engraved 
may be placed, an engraving tool mounted over 
the table, a mounti for the engraving tool com 
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by said: 

prising a spring Farm tending to thrust the en 
graving tool toward work carried by the table 
and a heatable. member 'supporting said spiring 
arm and opposing said spring movement, and 
means for heating said heatable' member where 

Spring aim may move the engraving tool 
into eontact with work. . . . '': . . . . . 

2. An 'engraving machine, including, in com 
bination, 'a table on which work to be engraved 
may be placed, an engraving tool mounted over 
the table, a mount for the engraving tool con 
prising a Spring arm tending to thrust the en 
graving tool toward work carried by the table 
and a Wire connected to the spring arm and nor 
mally holding said engraving tool out of contact 
With Work when Said wire is of substantially 
room temperature, means for raising the tem 
perature of said wire to above room temperature 
Whereby expansion of Said wire may permit the 
Spring arm to press the engraving tool into con 
tact With WOrk. 

3. An engraving machine, including, in combi 
nation, a table on which work to be engraved may 
be placed, an engraving tool mounted over the 
table, a mount for the engraving tool compris 
ing a Spring arm tending to thrust the engrav 
ing tool toward work carried by the table, and a 
Wire Connected to the spring arm and normally 
holding said engraving tool out of contact with 
work when said wire is of substantially room 
temperature, an electric circuit including said 
Wire, a Switch for controlling said circuit, where 
by a heating current may be passed through said 
wire to heat and expand the wire and whereby 
the Spring arm may contact the engraving tool 
and Work. 

4. An engraving machine, including, in combi 
nation, a table on which work to be engraved may 
be placed, an engraving tool mounted over the 
table, a mount for the engraving tool compris 
ing a Spring arm tending to thrust the engraving 
tool toward Work carried by the table and a wire 
connected to the spring arm and normally hold 
ing said engraving tool out of contact with work 
when said Wire is of substantially room tempera 
ture, an electric circuit including said wire, a - 
Switch for controlling said circuit, said circuit and 
wire being so selected that upon closing the 
SWitch the Wire may be heated well above room 
temperature whereby the wire may expand a dis 
tance sufficient to remain slack while so heated 
and while the engraving tool is pressed into con 
tact with said work by the spring arm, and, when 
the SWitch is opened, the wire may contract rais 
ing the engraving tool from the work as said 
Wire cools to room temperature, 

time that it is pressed against the 

  



4. 
5. A tool control for engraving machines in 

cluding, in combination, a work table adapted 
to carry Work to be engraved, a support, a Spring 
actuated arm carried by the Support and tending 
to move toward the work table, an engraving 
tool carried by the spring arm and located over 
work on the table, a wire connecting the spring 
arm and support of a type affected by changes 
in temperature, the Wire at room temperature 
holding the engraving tool above the work, means 
for heating the wire until the Spring arm may 
control the pressure on the engraving tool against 
work positioned on the work table, and an ad 
justing screw acting on the spring arm for pre 
determining the pressure on the engraving tool 
by said Spring. s 

6. A tool control for engraving machines in 
cluding, in combination, a work table adapted 
to carry work to be engraved, a support, a spring 
actuated arm carried by the support and tend 
ing to move toward the Work table an engraving 
tool carried by the spring arm and located over 
Work on the table, a Wire connecting the Spring 
arm and support of a type affected by changes in 
temperature, the wire at room temperature hold 
ing the engraving tool above the work, and manu 
ally controlled electrical means for increasing the 
temperature of the wire to control its supporting 
effect on the spring arm. . 
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7. A tool control for engraving machines, the 

combination with a table adapted to support work 
to be engraved, of an engraving tool, a support for 
above the work, said tool support including a 
Spring arm tending to move in One direction, 
means for adjusting the tension on the spring, a 
wire resisting said spring tendency, and means 
for controlling the position of said engraving tool 
relative to the work including an electrical means 
for heating the wire, and a manually operable 
switch for the electrical means. " ... : 
8. A tool control for engraving machines, the 

combination with a table adapted to support work 
to be engraved, of an engraving tool, a support for 
the engraving tool comprising a rigid member . 
adjustably carrying the engraving tool, a flat 
spring connected to the rigid member tending to 
move the engraving tool in one direction, a frame 
carrying Said. Spring, an adjusting screw for 
varying the relation of the flat spring and frame 
to vary the Spring tension thereof, a wire con 
nected to the rigid member carrying the engrav 
ing tool and of a type adapted to alter in length 
through variations in temperature, said Wire nor 
mally resisting the tendency of the spring to 
move the engraving tool in. One direction, and 
means for changing the temperature of said Wire 
at the will of an operator. 

DANIEL B. McRAE. 

  


