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UNITED STATES PATENT OFFICE. 
ROSS E. GRAY, OF WASHINGTON, DISTRICT OF COLUMBIA, ASSIGNOR OF ONE-HALF TO 

W. F. ROBERTS AND ALLEN C. CLARK, BOTH OF WASHINGTON, DISTRICT OF CO 
TUIBA 

ENGRAVING-MACHINE, 

1,069,652. Specification of Letters Patent. Patented Aug. 5, 1913. 
Application filed October 18, 1912. Serial No. 726,431. 

To all chom, it may concern: 
Be it known that I, Ross E. GRAY, a citi 

Zen of the United States, residing at Wash 
ington, in the District of Columbia, have in 
vented new and useful Improvements in En 
graving-Machines, of which the following is 
a specification. 
This invention relates to engraving ma 

chines, and more particularly to machines of 
the pantographic type, or wherein a combi 
nation of arms or levers is used to direct the 
graving-point from a tracing-point, the lat 
tel' being moved over and guided by certain 
patterns or forms. 
The machine of this invention is designed 

to accurately and mechanically outline in 
their proper positions the letters or forms to 
be engraved so that the relative spacing of 
the forms or letters will be exact and uni 
fol'in proportionately to the height of the 
letter's or forms. By this machine the fin 
ishing of the engraved letters may be made 
by hand so that the particular style and 
characteristics of the engraver may be in 
corporated in the finished work. The pat 
terns or forms of the letters may be provided 
with cross hatching and other finishing lines 
So that the machine will mechanically finish 
the work, and wherein it will be only neces 
Saly to Scrape and polish the engraved sur 
face with engraver's charcoal, or the like, 
to remove the roughness produced by the 
graving-point. 
A very important and novel feature of 

this invention is in providing a pattern table 
and peculiar devices for setting up the pat 
tern and determining the relative positions 
of the letters and forms with respect to the 
Surface to be engraved. Broadly, this fea 
ture of the invention contemplates a pat 
tern bar having intaglio patterns or forms 
in its face and which may be adjusted to 
bling any portion of the bar into register 
with the desired portion of the machine, and 
to provide a composing stick carrying a 
number of dummies bearing letters or forms 
and being of a size corresponding relatively 
to the letters or forms thereon. 
In engraving machines up to the present 

time there has been found the difficulty of 
overcoming the irregularities in the depth 
and angle of the cut or groove in the engrav 
ing surface formed by the graving-point. 
The difficulty is due to the fact that the 

graving-point is mounted for vertical posi 
tion in a certain adjustment of the machine, 
but the graving-point will not remain in a 
true vertical position upon any slight up or 
down adjustment of the point incident to 
the thickness of the plate, or any irregulari 
ties in the surface of the same. 
This invention designs, among its objects, 

to overcome this difficulty by peculiarly 
mounting the graving-point so that it will 
lie at all times in a true vertical position 
and will cut a uniform groove in the surface 
engraved irrespective of any up or down ad 
justments of the machine or of any irregu 
larities in the surface to be engraved. This 
feature of the invention is accomplished by 
the provision of an adjustable carrying 
block or member associated with the panto 
graph, and which carries vertically spaced 
pivoted members in the outer ends of which 
is mounted in a vertical position the grav 
ing-point. These pivoted members are 
adapted to hold the graving-point in a true 
vertical position at all adjustments of the 
graving-point so that a uniform groove will 
be cut in the engraved surface. 

Various other important objects and ad 
vantages of this invention will appear from 
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the following specification and drawings set 
ting forth one embodiment of this invention. 

In the drawings: Figure 1 is a side eleva 
tion of the engraving machine of this in 
vention. Fig. 2 is a top plan view of the 
same. Fig. 3 is a transverse section of the 
machine taken on the line 3-3 Of Fig. 2. 
Fig. 4 is a side elevation, partly in section 
of the adjustable block and the graving 
point Supported thereby. Fig. 5 is a hori 
Zontal sectional view taken through the 
Same. Fig. 6 is a detail enlarged view in 
elevation of the adjusting mechanism for 
the graving-point. Fig. 7 is a top plan view 
of the same. Fig. 8 is a longitudinal cen 
tral section taken through the work car 
riage, disclosing a plate to be engraved sup 
ported therein. Fig. 9 is a tranverse sec 
tion taken centrally through the same. Fig. 
10 is a detail enlarged plan view of the 
composing stick. Fig. 11 is a central trans 
verse section taken through the pattern 
table, the composing stick and the pattern 
bar in position as disclosed in Fig. 2. Fig. 
12 is a detail enlarged longitudinal sectional 

| view through one of the stops employed in 
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connection with the composing stick. Figs. 
13 and 14 are enlarged details of one of the 
clamps employed. 

Referring to the drawings, in which like 
reference characters indicate similar parts 
throughout the several views of the draw 
ings, 10 designates a frame upon which is 
mounted the improved mechanism. This 
frame 10 may be of any adaptable construc 
tion, but preferably as shown, wherein the 
frame has an upper horizontal portion 
formed of a pair of spaced parallel rails 
constituting a longitudinal track-Way upon 
which is slidably mounted a work carriage 
11. The Work carriage comprises a flat 
plate having recesses in its underside receiv 
ing the rails of the frame, and by means of 
which the carriage 11 is guided in its move 
ments. Preferably one of the rails, 10, 
has a beveled or tapering upper edge adapt 
ed to fit snugly in the correspondingly 
formed recess of the carriage 11. The rail 
10 has against its outer side and adjacent 
its upper edge a longitudinal downwardly 
facing rack bar 12 with which engages a 
pinion 13 fixed upon the stem of a hand 
wheel 14, the stem being rotatably mounted 
in the lower end of a lug 15 depending from 
the carriage 11 against the outer side of the 
rack bar 12. A bracket, 16 depends from the 
carriage 11 between the rails of the frame 
and has its lower end extending laterally 

i,069,652 

ment with a plate 27 to be engraved and 
for binding the plate down upon the car 
riage 11. A retaining strip 28 is secured 
transversely across the upper face of the 
plate or carriage 11 and slightly overhangs 

: the recess. 23, and is adapted to engage one 
edge of the plate to be engraved. The 
tongue 25 presses the plate 27 against the 
retaining strip 28. 
The frame 10 is provided with a yoke 29, 

the same constituting a flanged casting suit 
ably bolted or riveted to the outer end of the 
frame, the yoke extending up vertically 
from the frame. A bar 30 is disposed hori 
Zontally within the yoke and carries an ad 
justable upwardly extending cone-bearing 
screw 31 intermediate its ends. Pivotally 
mounted upon the cone-bearing 31 is a sleeve 
32 provided with an upstanding post 33 re 
ceiving in its upper end a downwardly ex 
tending cone-bearing screw 34. This sleeve 
32 is adapted to support the pantograph of 
this machine. 
The pantograph comprises a supporting 

lever 35 slidable through the sleeve 32 and 
being clamped therein in adjusted position 
by a set screw 36 extending through the 
sleeve and engaging the supporting lever 35. 
The lever 35 is adapted to swing laterally 
With the sleeve. Arranged for movement in 
parallelism with the supporting lever 35 is 
a guiding arm 37, the latter being offset 

beneath the rail 10, in which lower end is rearwardly from the supporting lever 35 
carried a set screw 17 movable against a 
clamping plate 18 loose upon the bracket 
16 in position to engage the lower edge of 
the rail 10 to bind the carriage 11 from 
movement upon the tightening of the set 
screw 17. 

in the upper face of the carriage 11 a 
recess 19 is provided which is relatively 
wide and located near, the outer end of the 
carriage leaving a transverse flange 20 
across such end. A set screw 21 is carried 
through the flange 20 and adapted to bind 
blocks, plates, and the like to be engraved 
in the recess 19 against the opposite wall 
thereof. The inner portion of the plate con 
stituting the carriage 11 has a central lon 
gitudinal dove-tail groove 22 in its upper 
face opening throughout its length into a 
longitudinal recess 23 of greater width than 
the groove but of less depth than the same. 
A dove-tail block 24 is siidably fitted in the 
groove 22 and carries upon its upper face 
a Spring tongue 25, the latter being movable 
in the recess 23. The screw-threaded shank 

and having connection with the same 
through the connecting links 38 and 39. The 
connecting link 38 has hinged or pivotal 
connection with the inner end of the Sup 
porting lever 35 and has hinged connection 
with the guiding arm 37 at a point adjacent 
the outer end of the same. The connecting 
lever 39 has hinged connection with the 
'outer end of the guiding arm 37 and with 
the Supporting lever 35 at a point spaced 
from the inner end of the supporting lever 
35 a distance equal to the distance between 
the hinged connections of the levers 38 and 
39 with the guiding arm 37. This system 
of levers or arms constitutes the body of the 
pantograph. The supporting lever 35, being 
adjustable longitudinally through the sleeve 
32, is provided with a suitable scale 40 co 
operating with a fixed line, or other indica 
tion upon the sleeve relative to which the 
Scale 40 upon the lever 35 is adapted to be 
adjusted. The various indications upon the 
Scale 40 are given the numbers 3, 4, 5, 6, 
etc., beginning at the inner end of the scale 

of a handle 26 engages through the tongue and running out toward the end of the same, 
25 and into the block 24, the handle 26 be 
ing adapted to be turned into the block to 
bind the tongue against the block and in 
terlock the same in the groove and recess. 
The tongue 25 is given a slight curve ion 
gitudinally and is slightly beveled at its 
forward end and at its underside for engage 

the indications being equidistantly spaced 
apart. A carrying block 41 is slidably 
mounted upon the connecting lever 39 and 
depends therefrom, the block being movable 
longitudinally upon the connecting lever 39 
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tain indications the spaces between which 
consecutively decrease in such proportions as 
has been found necessary in the practical use 
of the machine in order to effect the engrav 
ing of the letters or designs in a straight 
line relative to the pattern table, and with 
respect to the height of the letters or de 
signs engraved. The indications or marks 
upon the scale 42 are given similar charac 
ters of reference, 3, 4, 5, 6, etc., extending 
from the end of the scale adjacent the sup 
porting lever 35 outwardly toward the guid 
ing arm 37. The scales 40 and 42 are found 
to bear a certain relation with respect to One 
another to such an extent that if the Sup 
porting lever 35 be moved inwardly to the 
point 4, as disclosed in Fig. 2 of the draw 
ings, it will be necessary to move the carry 
ing block 41 outwardly along the Scale 42 
until the fixed indication upon the carrying 
block registers with the indication desig 
nated as 4 upon the scale 42. The carrying 
block 41 is provided with a suitable set 
screw 43 adapted to bind the block in posi 
tion upon the connecting lever 39 when the 
block is adjusted. 

Referring particularly to Figs. 4 and 5 
of the drawings, the block 41 is of hollow 
construction and is provided in its upper 
and lower portions with arms 44 and 45 
suitably hinged in the block and extending 
in Wardly toward the supporting lever 35. 
The outer ends of the arms 44 and 45 are 
forked and are provided with opposed bear 
ing members pivotally supporting collars 46 
Secured to the opposite ends of a connecting 
sleeve 47 supported upon the outer ends of 
the arms 44 and 45. The collars 46 are 
spaced apart from the sleeve 47 a distance 
equal to the distance between the pivotal 
Supporting points of the inner ends of the 
arms 44 and 45 upon the block 41. This ar 
rangement maintains a true parallelism be 
tween the arms 44 and 45 at all adjustments 
of the sleeve 47, as is clearly disclosed in the 
full and dotted lines of Fig. 4. The sleeve 
47 carries a graving-point 48 projecting 
slightly from the lower end of the sleeve and 
being suitably held in the sleeve by friction, 
or the like. The lower pivoted arm 45 is 
provided at its inner end with an upstand 
ing finger 49 to which is attached a cord or 
other flexible member 50 adapted to be 
drawn taut to rock the finger 49 outwardly 
from the carrying block 41 and raise the 
arms 44 and 45 to lift the graving-point 
from the surface being engraved. The 
Guter end of the guiding arm 37 is provided 
with a grooved roller 51 located immedi 
ately beneath the pivotal connecting point 
of the arm 37 and lever 39 and adapted to 
receive the cord 50 thereover passing from 
the carrying block 4-1. The cord 50 extends 
longitudinally of the guiding arm 37 to the 
inner end of the same where it passes up 

8 

wardly over a second grooved roller 52 and 
has connection with a suitable operating 
lever 53. The operating lever 53 is pivoted 
intermediate its ends upon the upper end of 
an ear 54 upwardly extending from the arm 
37 inwardly of the grooved roller 52. The 
outer end of the operating lever 53 is pro 
vided with a laterally extending pin 55 over 
which slidably passes the cord 50, the end 
of the latter being suitably secured beneath 
a clip 56 of any suitable type. The inner 
end of the operating lever 53 is provided 
with a hinged thumb latch 57 mounted for 
lateral movement relative to the vertical 
movement of the operating lever 53 and 
having a lip 58 for engagement beneath a 
stationary dog 59 mounted upon the arm 37. 
in Fig. 6 this mechanism is disclosed as be 
ing in a locked or lifting position wherein 
the cord 50 is adapted to be so adjusted that 
the graving-point 48 is lifted clear of the 
engraving surface when the operating lever 
53 is in the position disclosed in Fig. 6. It 
is not desired to hold the graving-point 4S 
in a raised position at all times, and it has 
been found by practice to be inconvenient 
to provide an automatic locking mechanism 
for the lever 53, and with this end in view 
the operating lever 53 is provided with a 
light spring (50 of leaf-form placed against 
the inner side of the lever 53 and bearing at 
its free end against the inner side of the 
thumb latch 57 whereby to normally hold 
the thumb latch 57 out of the path of the 
dog 59. 
The inner end of the guiding arm 37 is 

provided with a suitable tracing-point 61 
adapted to follow the lines of the letters or 
designs hereinafter fully described. 
Across the inner end of the frame 10 is 

mounted a pattern table 62 supported upon 
a suitable bracket 63 and comprising a flat 
bed plate with upstanding flanges at its 
longitudinal edges. Slidably positioned in 
this pattern table is a master plate 64 com 
prising a long flat bar having, in intaglio 
upon its opposite sides, suitable letters, de 
signs, or any other configurations to be en 
graved, the master plate being adapted for 
sliding movement longitudinally in the pat 
tern table to bring any portion thereof into 
register with various points intermediate 
the ends of the table. The lines upon this 
master plate are adapted to receive the trac 
ing-point 61 and guide the pantograph in 
its movements in operating the graving 
point 4S. 
This invention includes an improved 

means for quickly determining the spacing 
of the various letters and designs and the 
center point of the set-up lines so that the 
operator may work quickly and accurately 
with the use of the machine. For carrying 
out this feature of the invention, there is 
provided a novel composing stick 65, dis 
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closed in detail in Figs. 10 and 11 wherein 65 carries a clamp 76 overlapping the for 
the composing stick is formed of a base strip 
66 on the upper face of which and at one longitudinal edge is positioned a relatively 
narrow spacing strip 67 supporting upon its 
upper face an overhanging strip 68 provid 
ing a groove or channel between the base 
strip 66 and the strip 68 for the reception of 
the top edges of a plurality of dummies 69. 
These dummies 69 are made of any suitable 
material, have imprinted or indicated in any 
suitable manner upon their upper faces the 
letters or configurations to be engraved, and 
are each of a width corresponding to the 
character of the letter or configuration upon 
its upper face. These dummies 69 are held 
in grouped l'elation with their lateral edges 
abutting one another by a pair of adjustable 
stops 70. Each stop 70 comprises a flat 
piece of metal extending across the upper 
face of the overhanging strip 68 and having 
a lip 71 projecting into the groove between 
the base strip and the overhanging strip and 
adapted to rest against the outer edges of 

: the end dummies. 
The composing stick is adapted to receive 

a number of these dummies 69, which are 
preferably contained in a tray or the like 
having pockets dividing the corresponding 
dummies into separate groups as in the dis 
position of type to be set, the dummies being 
placed in the composing stick to provide the 
words, letters or the like desired. In Fig. 2 
of the drawings the composing stick is pro 
vided with dummies comprising the words 
“Mrs. John Doe. By close observation of 
the drawings it will be noted that each let 
ter, period, and space is indicated upon or 
by a separate dummy 69. The master plate 
64, which is slidable upon the pattern table, 
is provided with a clamp 72 comprising a 
strip of metal lying across the upper face of 
the master plate midway between its ends 
and having a thumb screw 73 passing down 
through the strip and engaging in a thread 
ed opening formed through the master plate. 
The thumb screw 73 is provided for the pur 
pose of detachably holding the clamp 72 
upon the master plate 64. The outer end of 
the clamp 72 is provided with a depending 
pin 74 fitting into an opening in the master 
plate registering with the pin for the pur 
pose of holding the clamp 72 in the desired 
position. The clamp 72 engages over the 
inner edge of the pattern table and carries a 
set screw 75 adapted to bind against the edge 
of the pattern table and clamp the master 
plate from movement when once adjusted. 
The composing stick 65 is also slidable lon 
gitudinally upon the pattern table but adja 
cent to the forward edge of the same, the 
master plate 64 and composing stick 65 en 
tirely filling the space between the upstand 
ing parallel flanges at the longitudinal edges 
of the pattern table. The composing stick 

adjusted. 

Ward flange of the pattern table and having 
a set screw 77 engaging the edge of the 
pattern table to bind the composing stick in 
position. The clamps 72 and 77 may be of 
any approved form which will securely hold 
the movable members when they are Once 

Preferably, the clamps are of the 
form which is disclosed to advantage in 
Figs. 13 and 14 wherein the body of the 
clamp 72 comprises a flat strip of metal 
lying horizontally and provided at its outer 
end with a depending portion through 
which is threaded the thumb screw 75. The 
horizontal portion of the clamp 72 carries a 
plate 7S provided at its upper end with a 
slot loosely receiving the horizontal portion 
of the clamp, the plate 78 being loose upon 
the body portion of the clamp and resting 
against the inner end of the thumb screw 75. 
The thumb screw 75 is adapted to bind the 
plate 7S against the outer edge of the pattern 
table 62 for the purpose of drawing the 
master plate, or the composing stick, as the 
case may be, against the adjacent flange of 
the pattern table and bind the master plate 
or the composing stick in position. It will 
be understood that the composing stick may 
be made from an integral bar thickened 
along one edge and provided with an under 
cut groove into which may be inserted the 
top edges of the dummies 69. 
The graving-point 48 is pressed down 

upon the surface to be engraved by its own 
Weight, and also by additional weights such 
as 79. The weight 79 may be of any desired 
thickness or form, but preferably as shown 
is in disk form, having a radial slot in one 
side extending from the center of the disk 
to its periphery whereby the weight 79 may 
be engaged about the sides of the sleeve 47 
which constitutes the graver stock. The 
lower collar 46 is formed relatively high 
and the middle portion of the weight, or 
that about the marginal edge of the slot 
in the weight is adapted to rest upon the 
collar 46 and support the weight a distance 
above the lower arm 45 sufficient not to in 
terfere with the adjustment of the graving 
point. In this manner, the weight 79 may 
be quickly removed from the graver stock, 
and weights of various sizes may be sub 
stituted therefor, and even a number of 
Weights may be arranged in Superposed re 
lation about the graver stock or sleeve 47. 
The operation and adjustment of this en 

graving machine is substantially as follows: 
If it is desired to engrave upon the plate 27 
the words “Mrs. John Doe', it is first nec 
essary to select the corresponding dummies 
69 from the tray and place the same in the 
desired positions in the composing stick to 
spell out or form these Words. The plate 27 
which is to be engraved is placed upon the 
Work carriage 11 having one edge against 
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the strip 28 while its opposite edge is en 
gaged by the forward edge of the spring 
tongue 25. The handle 26 is now screwed 
down into the block 24 when the tongue is 
rocked forward slightly and caused to bind 
against the plate 27, forcing the plate down 
upon the carriage 11 and securely holding it 
in place. The pantograph is now adjusted 
to dispose the graving-point 48 at the de 
sired position above the plate whereupon 
the tracing-point 61 is moved to a point in 
termediate the ends of the table 62. The 
middle portion of the composing stick is 
now made coincident with the tracing-point 
by loosening the clamp 76 and sliding the 
composing stick over the table 62 until the 
central portion of the composing stick, or 
line of dummies adjusted thereon, is brought 
into register with the tracing-point 61. The 
clamp 76 is now tightened to hold the com 
posing stick from movement. The operato 
now adjusts the pantograph in order to ob 
tain letters of the desired height and width 
to be engraved upon the plate 27. To this 
end, the operator moves the supporting lever 
35 through the sleeve 32 until the scale in 
dicates a certain desired position. In order 
to effect the movement of the supporting 
block 41 across the plate 27 in a true straight 
line parallel with the composing stick, it is 
necessary to adjust the block 41 to a corre 
sponding point or indication upon the scale 
on the connecting lever 39. The master 
plate is now adjusted to the pattern table. 
and the side of the plate having cut there 
into the letters of the alphabet, the period, 
the comma, and various like symbols, is 
faced upwardly. The master plate 64 is 
now attached to the clamp 72, the plate 64 
and the clamp moving together and being 
adjusted upon the pattern table to the de 
sired positions to bring the letters in the 
master plate into register with the corre 
sponding letters or the dummies 69. In 
this manner the master plate is adjusted for 
each letter disclosed by the dummies until 
the entire name or word has been engraved. 
Since the composing stick 65 is clamped 
upon the pattern table, each letter assembled 
upon the composing stick has a position ad 
vanced from the preceding letter, and the 
master plate must be brought into register 
with the succeeding letters of the composing 
stick to bring the desired letter of the mas 
ter plate into proper position relative to the 
plate 27 being engraved. In tracing the let 
ters or forms of the master plate 64, it is 
necessary to lift the tracing-point out of 
the grooves forming the letters and to move 
the tracing-point to a new position or to a 
different groove to give the desired stroke 
or movement to the pantograph. In ad 
justing the tracing-point, 61 in this manner, 
the operating lever 53 is utilized for lifting 
the graving-point 48 out of engagement 

5. 

with the plate 47 so that the pantograph 
is permitted to carry the graving-point 48 
to a new position without cutting into the 
plate 27. The thumb latch 57 extends to a 
point near the inner extremity of the guid 
ing arm 37 so as to be in a position to be 
readily engaged by the thumb of the opera 
tor to depress the thumb latch 57 and there 
by draw taut the cord 50 and swing the 
arms 44 and 45 up away from the plate 27. 
When the machine is not in use and it is 

desired to remove the plate 27, the thumb 
latch 57 may be depressed and swung in 
wardly to engage the lip 58 with the dog 59 
whereby to lock the graving-point 4S in 
raised position. The carriage 11 is movable 
upon the rails of the main frame for the 
purpose of bringing the plate 27 to be en 
graved into the desired position beneath the 
graving-point 48 so as to dispose the letters, 
or the like to be engraved intermediate the 
edges of the plate 27 or toward the abut 
ment or top thereof. It is thus seen that 
the machine is capable of all necessary ad 
justment, effects a mechanical accuracy in 
the formation of the engraved letters not ca 
pable of being effected by hand, and with 
considerable rapidity since it is only neces 
Sary to ascertain the center points for the 
graving-point 48 and the tracing-point 61. 
The machine is adapted particularly for 

simply outlining or framing the letters and 
designs to be engraved and leaving the cross 
hatching and shading to hand work by the 
engraver. However, it is readily seen that 
the master plate may be provided with the 
cross hatching lines, and shading lines and 
the machine may be operated to mechani 
cally finish the work. In this latter case, it 
would only be necessarv to remove the plate 
27 and to polish or finish the same with en 
graver's charcoal, or the like, so as to remove 
the rough marginal edges of the grooves or 
cuts made by the graving-point. 

It will of course, be understood that many 
modifications may be made to the structure 
herein disclosed since this is but one embodi 
ment of the invention and is specifically de 
Scribed simply for the purpose of disclosing 
the principles of the invention, all of the 
changes made being subject to the limita 
tions of the following claims. 
What I claim is: 
1. In an engraving machine, a panto 

graph, a tool block carried upon one arm of 
the pantograph, vertically spaced apart and 
parallel arms hinged at their inner ends 
upon said block and adapted to Swing down 
by gravity, a vertically disposed graver 
stock hinged upon the outer ends of said 
arms, and a graving-point carried in said 
graver-stock. 

2. In an engraving machine, a panto 
graph, a tool block mounted on one arm of 
the pantograph, vertically spaced apart arms 
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hinged at their inner ends upon the block, 
a graver-stock hinged upon the outer ends 
of said arms and adapted to Swing there 
with freely in a vertical plane, said arms be 
ing disposed in parallel relation with one 
another whereby to hold the graver-Stock 
vertically at all times. 

3. In an engraving machine, the combina 
tion with a movable carrying member, means 
for moving the member, and a graving 
point, of a pair of parallel arms hinged 
upon said member and having hinged con 
nection with said graving-point whereby to: 
hold said point parallel in all planes of ad 
justment, said arms and Said graving point 
being adapted to Swing freely in a vertical 
plane. 

4. In an engraving machine; the combina 
tion with a frame, of a work support on the 
frame, a pantograph on the frame adjust 
able relative to the Work Support, a graving 
point adjustable on One of the arms of the 
pantograph, and means indicating the rela 
tive adjustment of Said adjustable parts 
whereby to produce characters differing in 
size. 

5. In an engraving machine, the combina 
tion with a frame, of an adjustable work 
Support on the frame, a pantograph adjust 
ably mounted on the frame, a carrying block 
adjustable on One of the arms of the panto 
graph, and a graving-point hinged upon the 
block whereby the point is held in a true 
Vertical position in all adjustments. 

6. In an engraving machine, the combina 
tion with a pantograph, of an adjustable 
block mounted upon one arm of the panto 
graph, a pair of parallel vertically spaced 
arms hinged upon the block, a graver-stock 
hinged adjacent its ends upon the outer ends 
of Said arms, a graving-point mounted in 
Said stock, and means mounted upon the 
pantograph and having connection with one 
of said arms adapted to swing Said arms up 
Wardly in parallelism and raise said grav 
ing-point. 

7. In an engraving machine, a support, a 
pantograph mounted on the support, a scale 
upon said pantograph indicating the adjust 
ment of the pantograph On the support, a 
tool block carried upon one arm of the pan 
tograph, a Scale upon the pantograph indi 
cating the relative movement of the block 
upon the pantograph, a pair of arms hinged 
upon the block and being vertically spaced 
apart, a graver-stockhinged upon the outer 
ends of Said arms, said arms being mounted 
to Swing in parallelism into all adjustments, 
a graving-point mounted in said graver 
stock, a finger projecting upwardly from 
the inner end of one of Said arms, and a cord 
attached to said finger and extending to the 
free end of Said pantograph whereby the 
cord is adapted to be drawn taut to raise 
Said arms and graving-point. 

1,069,652 

8. In an engraving machine, a panto 
graph, an adjustable block on the panto 
graph, parallel arms hinged at their inner 
ends upon the block, a graving-point Sup 
ported upon the Outer ends of the arms, a 
finger upstanding from the inner end of 
One of the arms, a cord attached to the up 
per end of said finger, an operating lever 
mounted upon the free end of the panto 
graph and having connection with the op 
posite end of the cord, a thumb latch car 
ried upon the operating lever and adapted to 
Swing the same to draw said cord taut 
whereby to raise said arms and Said gray 
ing-point, and means mounted upon the pan 
tograph for locking said operating lever in 
position to hold said graving-point raised. 

9. In an engraving machine, and in colm 
bination, a pantograph, a tracing-point de 
pending from the pantograph, a pattern ta 
ble extending transversely of the machine 
beneath the tracing-point, a composing stick 
mounted on the pattern table, a plurality of 
dummies set up in said composing stick and 
bearing configurations to be engraved, and a . 
master plate adjustable on said pattern table 
and having a plurality of forms to be en 
graved cut into one side for the reception of 
the tracing-point. 

10. An engraving machine having a pan 
tograph with a tracing-point, a pattern ta 
ble arranged beneath the tracing-point, a 
composing stick resting upon the pattern 
table, a plurality of dummy-letters set up 
in the composing stick in any desired ar 
rangement, and a pattern bar adjustable 
upon the pattern table and having in intag 
lio in the side thereof the designs adapted to 
be engraved. 

11. An engraving machine, 
graph having a tracing-point, a pattern 
table beneath the tracing-point, a compos 
ing-stick mounted on the pattern table; a 
plurality of dummies suitably arranged in 
the composing stick and bearing various de 
signs to be engraved, and a master plate ad 
justable upon the pattern table and having 
cut therein patterns to be engraved, said 
master plate being adapted to be adjusted 
upon the table to bring the separate patterns 
into register with the corresponding dum 
mies of the composing stick whereby to de 
termine the center of said tracing-point. 

12. In an engraving machine, and in com 
bination, a pantograph having a tracing 
point, a pattern table disposed beneath the 
tracing-point, a composing stick located 
upon the pattern table, a plurality of dum 
mies suitably arranged in the composing 
stick, said dummies, each bearing a design 
to be engraved and being of a size corre 
sponding to the design, and a pattern bar 
adjustable upon the pattern table and hav 
ing a plurality of patterns cut therein cor 
responding to the designs of the dummies, 
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said pattern bar being adapted to be ad 
justed to bring the patterns separately into 
register with the dummies bearing the cor 
responding designs, said tracing-point be 
ing adapted for movement over the patterns. 

13. In an engraving machine, and in com 
bination, a pantograph having a tracing 
point, a pattern bar provided at its longi 
tudinal edges with a pair of upstanding 
flanges, a composing stick slidably mounted 
on the pattern bar, a clamp for said com 
posing stick engaging One of Said flanges to 
hold the composing stick thereagainst, a plu 
rality of dummies suitably arranged in the 
composing stick each one of which being 
provided with a design and being of a size 
corresponding to the design, stops mounted 
on the composing stick and adapted to hold 
said dummies together, a pattern bar slid 

17 

able on the pattern table, a clamp carried by 
the pattern bar and engaging the opposite 
flange whereby to hold said pattern bar 
against Said opposite flange, Said pattern bar 
being provided with a plurality of patterns 
corresponding to the designs on the dum 
Imies, said pattern bar being adapted for ad 
justment upon the pattern table whereby to 
bring separately the patterns into register 
with the corresponding designs and deter 
mine the position of the pantograph for each 
design. 
In testimony whereof I have hereunto set 

my hand in presence of two subscribing wit 
6SS6S. 

ROSS E. GRAY. 
Witnesses: 

GERTRUDE M. STUCKER, 
C. H. FESLER. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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