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My present invention relates to an engraving and re 
producing apparatus for sculptural Work. 

It is an object of my invention to provide an apparatus 
for the reproduction of sculptures of whatsoever form 
and dimension to desired Scale. 

It is a further object of my present invention to provide 
for the reproduction of reliefs and the transformation of 
the latter into medium or low reliefs. 

It is another object of my invention to provide for an 
apparatus which combines means for accomplishing these 
two objects. 
A more particular object of my invention is to permit 

the reproduction of solid bodies or relief objects and the 
change of the original scale without the necessity of Spe 
cific measurements of individual parts. 
With the above objects in view my present invention 

mainly consists in an engraving and reproducing apparatus 
for sculptural work, comprising in combination, a station 
ary support, elongated generally horizontal first carrier 
means disposed on said stationary support, two Work ta 
bles, one for the model object and the other for the work, 
means for moving the said work tables along said first car 
rier means, substantially vertical support means, elongated 
second carrier means pivoted at one end to said vertical 
support means so as to be tiltable towards said first car 
rier means, a pair of spaced elements movable on said 
second carrier means, a guide tool carried by one of Said 
elements, a working tool carried by the other element, and 
means for simultaneously adjusting the position of said 
two elements relatively to said work tables. 
The novel features which I consider as characteristic 

for my invention are set forth in particular in the append 
ed claims. The invention itself, however, both as to its 
construction and its method of operation, together with 
additional objects and advantages thereof, will be best un 
derstood from the following description of specific en 
bodiments when read in connection with the accompany 
ing drawings, in which: 

Fig. 1 is a side elevation of the apparatus according 
to my invention; 

Fig. 2 is a plan view showing the apparatus in working 
position for the reproduction of solid objects; 

Fig. 3 is a detail view of Fig. 2 illustrating particularly 
the guide and working tools; 

Fig. 4 is a diagrammatic view of the universal joint 
employed in the apparatus; 

Fig. 5 is a diagram illustrating the underlying mathe 
matical concept; . 

Fig. 6 illustrates another embodiment for use in the 
reproduction of relief objects, the view shown being a 
partial side elevation; 

Fig. 7 shows the same parts as Fig. 6 in plan view; 
and 

Fig. 8 is a partial front elevation of the embodiment 
illustrated in Figs. 6 and 7. 

Referring to the drawings and in particular to Figs. 1 
to 3 it will be seen that the apparatus comprises two 
horizontal bars generally indicated as 1. These bars 
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constitute the first carrier means of the apparatus. The 
bars are supported at their ends by stationary legs 2. In 
terposed between the bars and legs are cooperating disc 
members 3 and 4 which permit a relative angular dis 
placement so as to provide for an inclination of the bars 
about the axes of discs 3 and 4. A pair of clamping 
nuts 4a and 4h hold the discs 3 and 4 in adjusted posi 
tion. 

Movable on the bars are two slides 5 which are pro 
vided with movable working tables 6 and 6'. The length 
wise movement of the slides is accomplished by handles 
7 which actuate pinions 8 for cooperation with the rack 
portion 9 which is provided at the bottom of the bars 1. 
A revolving mechanism consisting of extensible bars 12; 

worms 13 and worm wheels 14 provides for revolution 
of the work tables about their axes. The actuating mech 
anism for this purpose comprises cooperating bevel gears 
15 and 16 which are driven by a shaft 17. Shafts 12 being 
extensible, the gearing mechanism associated therewith 
is kept in operative position relative thereto during rela 
tive movement between slides 5. The shaft carries at its 
outer end an actuating disc 18 and a handle 20 and is sup 
ported in a slide 19 which is movable on one of the bars 1. 

Substantially at one end of the bars 1. a support block 
21 is provided from which vertical standards 22 rise. A 
bearing box 23 is carried by these supports so as to be 
vertically slidable thereon. A shaft 24 extends into the 
bearing box 23 and is freely revolvable therein. The shaft 
24 carries at its free end a universal joint. The joint 
comprises a fork 25 which is fixed to the end of the shaft 
24, a cross member 26 and a second fork 27. With spe 
cific reference to Fig. 4 it will be seen that the two arms 
26 and 26' of the cross member are pivoted to the fork 
25 while the other two arms 26' and 26' are pivoted to 
the fork 27. Secured to the fork 27 are rods 28. These 
rods extend normally parallel to the bars 1 and consti 
tute the second carrier means of the apparatus. Movable 
on these bars 23 are two slides 29 and 30. The first of 
these slides carries the working tool which may be a stylus, 
graver, chisel or any similar implement. The second tool 
carries a guide tool. 32. Pivoted adjacent the place of 
junction 42 between the fork 27 and the rods 28, is a lever 
bar 35 which at its free end is provided with a ball shaped 
handle 36. This lever bar 35 is connected with the slides 
29 and 30 by parallel bars 33 and 34 of distinct length. 
The bar 33 is pivoted to the lever bar 35 at 43 and to 
the slide 29 at 45, the bar 34 is pivoted to the lever bar 
35 at 44 and to the corresponding slide 30 at 46. The 
bar 33 may be made adjustable as to length, or a number 
of bars of predetermined different lengths may be used. 
One of the rods 28 is provided with a handle 41 which 

is secured thereto in any well known suitable manner. 
A rod 46 carried by a slide 39 on one of the bars 1 extends 
vertically upward and provides a guide for the rods 28, by 
providing a rigid member against which one of the rods 
28 may be brought to bear. 
A motor 38 furnishes driving power to the working tool 

3 through flexible shaft 37. 
The apparatus described operates as follows: 
The model object is placed on the work table 6 and the 

block 1 to be shaped is put on the work table 6'. In 
order to perform work on solid bodies the lever bar 35 as 
a rule is swung sidewise from the position shown in Fig. 1 
to the position shown in Fig. 2. The tools are then guided 
by means of the handle 4 in a vertical direction (that 
is the direction shown by the arrow adjacent the handle 
41 in Fig. 1), until the stylus 31 makes contact with the 
piece 11. Owing to the rapid motion imposed upon the 
stylus by the electric motor 38, the tool will rapidly cut 
the block down to a definite point. Then the guide tool 
32 will trace the contour of the pattern, its motion being 
followed by the tool 31 in the proportion determined by 
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the triangle, formed by the bars 33, 34, 28 and 35. Tool 
31, and guide tool 32 will trace a semi-circular path with 
the universal joint 25, 26, 27, as its center; the stylus will 
follow the configuration of the pattern. This semi-circu 
lar path about a center may be termed a meridian line. 
Having cut one meridian of the contour, the hand wheel 
18, and with it the tables 6 are actuated, thus imparting 
a slight rotation to the tables, and the new meridian is 
then traced. The object is... thus reproduced by sectors. 
None of the recessed parts of the pattern can remain, un 
treated, since the operator is able to follow all curves and 
convolutions by virtue of the universal joint, which per 
mits him to work in any direction. The horizontal travel 
of the stylus and guide tool is effected by operation of the 
lever bar 35, which displaces the slides. 29 and 39 and the 
tools 3i and 32 in accordance with the proportions of the 
distances previously: established by means of the bar 33, 
the length of which determines the scale of reproduction. 

For tracing the outline, the position of stylus and guide 
tool will be horizontal with respect to the operator; for 
following the recesses of the figure, these members may 
be placed at an angle-or operated vertically. 

Even the smallest details of the pattern may be repro 
duced, since, the speed of the stylus may be arranged to 
take only a fine cut at each stroke or revolution and the 
stylus 32 may be made pointed and sharp to permit the 
former to accomplish a complete shaping and the latter 
to enter even the smallest depressions. 
To facilitate the work of the operator, as well as to . 

diminish the weight of the stylus upon the work, the bars 
may be placed in an inclined plane with respect to 

the vertical by simply loosening and tightening nuts 4a 
and 4b. on their screws provided to this end in the disks 
3. and 4 so that the bars may assume the proper position. 
The principle underlying the scale reproduction is easily 

understood by reference to Fig. 5. 
Line a-d corresponds, to lever bar 35; line a-e cor 

responds to rods 28; line b-c corresponds to bar 33; and 
line d-e corresponds to bar 34. As will be seen lines 
al-e and b-c (bars 34 and 33) constitute the hypotenuse 
of two similar triangles c-d-e- and a-b-c. The 
angular displacement of line a-d (lever bar 35) will re 
sult in a change of relative position of points c and e. On 
the apparatus, this means that blocks 29 and 38 will slide 
on the rods 28. For instance, when lever arm 35 (line 
al-d) has reached position corresponding to line a-d', 
after angular displacement cy, the distance from e-e' 
will be twice the distance from c-c'. Accordingly, the 
enlargement or reduction will be in the proportion of two 
to one, or one to two. Any desired ratio may be obtained 
by choosing an arm 33, of a certain predetermined length; 
alternatively arm 33 may be formed to be adjustable along 
its length. It will be seen that the apparatus does not 
operate on the usual pantograph principle; rather the 
motion of one tracer point is transmitted to a lever bar 
pivoted about an axis disposed at the end of the sliding 
rods 23; and this lever bar in turn has a connection with 
the working tool sliding on rods 28, so that this tool 
will move in unison with the tracer point. 

For work on relief objects the apparatus just described 
can be used and should then be in the initial position 
illustrated in Fig. 1. However, for the reduction of relief 
objects to medium and low reliefs preferably another 
embodiment of the apparatus is used, which is illustrated 
in Figs. 6 to 8. 
The arrangement of the stationary support and the 

iower or first carrier means as well as the arrangement 
of the working tables and vertical supports and stand 
ards will be the same in this apparatus as that shown in 
figs. 1 to 3. The differences lie in the means to accom 
plish the necessary movements of the working and guide 
too. 
To this end a slide member is provided on the vertical 

supports 22. This slide member has tubular guides 48 by 
which it can move on the standards. 22. Provided in the 
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4. 
slide member 47 are pivots 49 for a first bearing block 
50 in which superimposed intermediate carrier means, 
bars 52 are movable through tubular channels 51. Screws 
53 and 54 are provided for locking of the bars 52 in 
vertical and horizontal direction. At the extreme end of 
the bars 52 a second bearing block 55 is provided, which, 
as appears from Fig. 7, has a crescent shape so as to 
form projecting end pieces 56 which carry pivots 57 for 
an end block 58. In this end block 58 the ends of super 
imposed bars 59 are fixed. The latter bars constitute 
the second carrier means of this embodiment and there 
fore correspond to the bars 28 of the previously discussed 
form of the invention. 
The operation of this second embodiment is as follows: 
The slides 29 and 30 which carry, the guiding tool and 

working tool can be adjusted on bars 59. The horizontal 
position in a lengthwise direction can furthermore be 
adjusted by sliding of the intermediate bars 52 in the bear 
ing block 50. In addition, the swivel joints 49 permit 
rotation of the tools in a generally, horizontal plane. The 
vertical inclination of the tools is accomplished by tilting 
of the end block 58 about the pivots 57. It will be ap 
preciated that the horizontal dimension thus provided will 
be in proportion to the distance of the tools from the 
pivots 49 and the vertical dimension or relief depth will 
be in accordance with the tips of the tools from the 
pivots 57. 
A particular advantage of this form is the possibility 

cf an adjustment to such degree that the tip of the work 
ing tool 31 virtually coincides with the axis formed by 
the pivots 57. Thus disproportion between reduction in 
horizontal direction and reduction in relief can be di 
minished. 

Preferably the working tables 6 and 6 in this en 
bodiment should be machine driven which can be accom 
plished by an additional connection between the re 
volving shaft 17 and the motor 38. - 
While I have illustrated and described the invention 

as embodied in an engraving and reproducing apparatus 
do not intend to be limited to the details shown, since 

various modifications and structural changes may be 
made without departing in any way from the spirit of 
my invention. 
Without further analysis, the foregoing will so fully 

reveal the gist of my invention that others can by ap 
plying current knowledge readily adapt it for various 
applications without omitting features that, from the 
standpoint of prior art, fairly constitute essential char 
acteristics of the generic or specific aspects of this in 
vention, and, therefore, such adaptations should and are 
intended to be comprehended within the meaning and 
range of equivalence of the following claims. 
What I claim as new and desire to secure by Let 

ters Patent is: 
1. An engraving and reproducing apparatus for sculp 

tural work, comprising in combination, a stationary sup 
port; elongated generally horizontal first carrier means 
disposed on said stationary support; two work tables 
movably mounted on said first carrier means, one for 
the model object and the other for the work; means op 
eratively associated with said work table for moving the 
same along said first carrier means; substantially ver 
tical support means rising from said first carrier means; 
elongated Second carrier means; means slidable on said 
vertical- support means for connecting said second car 
rier means at one end to said vertical support means; 
universal joint means forming part of said connecting 
means so as to permit swinging of said second carrier 
means in planes parallel and normal to said first carrier 
means; a generally vertical guide bar for said second 
carrier means secured to said first carrier means; handle 
means disposed at the free end of said second carrier. 
means;...a lever, bar pivoted to said connecting means so as 
to be movable with said second carrier means and so: as 
to be swingable in a plane passing through the axis. 
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of said second carrier means; a pair of spaced slides 
movably mounted on said second carrier means; a guide 
tool carried by one of said sides; a working tool carried 
by the other slide; and a pair of parallel bars of differ 
ent lengths, each bar pivoted at one end to one of said 
slides and at the other end to said lever bar, whereby 
upon Swinging of said lever bar the positions of said 
guide tool and working tool on said second carrier means 
may be varied in a definite relationship. 

2. An engraving and reproducing apparatus for sculp 
tural work, comprising in combination, a stationary sup 
port; elongated generally horizontal first carrier means 
disposed on said stationary support; two work tables 
movably mounted on said first carrier means, one for 
the model object and the other for the work; means op 
eratively associated with said work tables for moving 
the same along said first carrier means; substantially 
vertical support means rising from said first carrier 
means; elongated second carrier means; a bearing box 
lengthwise slidable on said vertical support means; a 
generally horizontal shaft revolvable in said bearing box; 
a universal joint device securing said second carrier 
means at one end to said horizontal shaft; a lever bar 
pivoted at one end to the junction of said universal joint 
device and said second carrier means; a pair of spaced 
slides movably mounted on said second carrier means; 
a guide tool carried by one of said slides; a working 
tool carried by the other slide; and a pair of parallel 
bars of different lengths, each bar pivoted at one end to 
one of said slides and at the other end to said lever bar 
whereby upon swinging of said lever bar the positions 
of said guide tool and working tool on said second car 
rier means may simultaneously be varied in a definite 
relationship. 

3. An engraving and reproducing apparatus for sculp 
tural work, comprising in combination, a stationary sup 
port; elongated generally horizontal first carrier means 
disposed on said stationary support; two work tables 
movably mounted on said first carrier means, one for 
the model object and the other for the work; means 
operatively associated with said work tables for mov 
ing the same along said first carrier means; substantially 
vertical Support means rising from said first carrier 
means; intermediate carrier means; a slide member 
lengthwise movable on said vertical support means; a 
first bearing block mounted in said slide member for 
rotary movement in a plane normal to the plane of said 
vertical support means, the said first bearing block pro 
viding slide bearings for said intermediate carrier means; 
means for locking said intermediate carrier means in 
adjusted positions relative to said first bearing block 
and slide member; a second bearing block attached to 
the one end of said intermediate carrier means so as 
to project beyond the said end; elongated second car 
rier means; pivot means for one end of said second car 
rier means disposed at the free end of said bearing 
block so as to permit tilting of said second carrier means 
towards said first carrier means; a pair of spaced ele 
ments movable on said second carrier means; a guide 
tool carried by one of said elements; and a working 
tool carried by the other element and having its tip dis 
posed in one of the extreme positions of said second 
carrier means so as to be in close proximity to said 
pivot means. 

4. An engraving and reproducing apparatus for sculp 
tural work, comprising in combination, a stationary 
support; elongated generally horizontal first carrier 
means; cooperating holding members disposed at the 
ends of said first carrier means and on said stationary 
support, the said holding members being adjustable in 
selected angular positions; two work tables movably 
mounted on said first carrier means, one for the model 
object and the other for the work; means operatively 
associated with said work tables for moving the same 
along said first carrier means; substantially vertical sup 
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port means rising from said first carrier means; elon 
gated second carrier means; means slidable on said ver 
tical Support means for coinecting said second carrier 
means at one end to said vertical support means; universal 
joint means forming part of said connecting means so 
as to permit swinging of said second carrier means in 
planes parallel and normal to said first carrier means; 
a lever bar pivoted to said connecting means so as to 
be movable with said second carrier means and so as 
to be Swingable a plane passing through the axis of 
said second carrier means; a pair of spaced slides mov 
ably mounted on said second carrier means; a guide tool 
carried by one of said slides; a working tool carried by 
the other slide; and a pair of parallel bars of different 
lengths, each bar pivoted at one end to one of said 
slides and at the other end to said lever bar, whereby 
upon Swinging of said lever bar the positions of said 
guide tool and working tool on said second carrier means 
may be varied in a definite relationship. 

5. An engraving and reproducing apparatus for sculp 
tural work, comprising in combination, a stationary 
support; elongated generally horizontal first carrier 
means; cooperating holding members disposed at the 
ends of said first carrier means and on said stationary 
Support, the said holding members being adjustable in 
selected angular positions; two work tables movably 
mounted on said first carrier means, one for the model 
object and the other for the work; means operatively 
associated with said work tables for moving the same 
along said first carrier means; substantially vertical sup 
port means rising from said first carrier means; elon 
gated second carrier means; means slidable on said verti 
cal support means for connecting said second carrier 
means at one end to said vertical support means; uni. . 
versal joint means forming part of said connecting means 
So as to permit Swinging of said second carrier means 
in planes parallel and normal to said first carrier means; 
a generally vertical guide bar for said second carrier 

40 

45 

means secured to said first carrier means; handle means 
disposed at the free end of said second carrier means; 
a lever bar pivoted to said connecting means so as to 
be movable with said second carrier means and so as 
to be swingable in a plane passing through the axis 
of said second carrier means; a pair of spaced slides 
movably mounted on said second carrier means; a guide 
tool carried by one of said slides; a working tool car 
ried by the other slide; and a pair of parallel bars of 
different lengths, each bar pivoted at one end to one 
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of said slides and at the other end to said lever bar, 
and one of said parallel bars being lengthwise adjust 
able whereby upon swinging of said lever bar the po 
sitions of said guide tool and working tool on said sec 
ond carrier means may be varied in a definite relation 
ship. 

6. An engraving and reproducing apparatus for sculp 
tural Work, comprising in combination, a stationary sup 
port; elongated generally horizontal first carrier means 
disposed on said stationary support; two work tables 
movably mounted on said first carrier means, one for 
the model object and the other for the work; means 
operatively associated with said work tables for moving 
the same along said first carrier means; substantially 
vertical Support means rising from said first carrier means; 
elongated second carrier means; a bearing box length 
wise slidable on said vertical support means; a generally 
horizontal shaft revolvable in said bearing box; a uni 
versal joint device Securing said second carrier means 
at one end to said horizontal shaft; a lever bar pivoted 
at one end to the junction of said universal joint device 
and said second carrier means; a pair of spaced slides 
movably mounted on said second carrier means; a guide 
tool carried by one of said slides; a working tool car 
ried by the other slide; and a pair of parallel bars of dif 
ferent lengths, each bar pivoted at one end to one of 
said slides and at the other end to said lever bar where 
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by upon swinging of said lever bar the positions of said 
guide tool and working tool on said second carrier means 
may simultaneously be varied in a definite relationship. 

7. An engraving and reproducing apparatus for sculp 
tural work, comprising in combination, a stationary Sup 
port; elongated generally horizontal first carrier means 
disposed on said stationary support; two work tables 
movably mounted on said first carrier means, one for 
the model object and the other for the work, the said 
two work tables being revolvable about their axes; means 
operatively associated with said work tables for moving 
the same along said first carrier means; an actuator slid 
ably disposed on said first carrier means; gear means 
connecting said actuator and said work tables so as to 
permit revolving of the latter; substantially vertical 
Support means; intermediate carrier means; a slide mem. 
ber lengthwise movable on said vertical support means; 
a first bearing block mounted in said slide member for 
rotary movement in a plane normal to the plane of 
said vertical support means, the said first bearing block 
providing slide bearings for said intermediate carrier 

eans; means for locking said intermediate carrier 
means in adjusted positions relative to said first bear 
ing block and slide member; a second bearing block at 
tached to the one end of said intermediate carrier means 
so as to project beyond the said end; elongated second 
carrier means; pivot means for one end of said second 
carrier means disposed at the free end of said bearing 
block so as to permit tilting of said second carrier means 
towards said first carrier means; a pair of spaced elements 
movably mounted on said second carrier means; a guide 
tool carried by one of said elements; and a working tool 
carried by the other element and having its tip disposed 
in one of the extreme positions of said second carrier 
means so as to be in close proximity to said pivot means. 

8. An engraving and reproducing apparatus for sculp 
tural work comprising, in combination, a stationary sup 
port; elongated generally horizontal first carrier means 
disposed on said stationary support; two work tables, one 
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8 
for the model object and the other for the work movably 
mounted on said carrier means; means operatively as 
Sociated with said work tables for moving the same along 
said first carrier means; substantially vertical support 
means mounted on said first carrier means and rising 
therefrom; elongated second carrier means having a pre 
determined axis; connecting means mounted on said 
vertical support means for connecting said second carrier 
means at one end thereof to said vertical support, said 
connecting means, including a universal joint so as to 
permit swinging of said second carrier means in planes 
parallel and perpendicular to said first carrier means; a 
lever bar pivoted to said connecting means and mounted 
thereon for swinging movement in a plane passing through 
the axis of said second carrier means; a pair of spaced 
slides slidably mounted on said second carrier means; a 
guide tool carried by one of said slides; a working tool 
carried by the other slide; and a pair of parallel bars. 
of different lengths, each bar being pivoted at one end 
to said: slides and at the other end to said ever bar. 

References: Cited in the file of this patent 
UNITED STATES PATENTS 

115,669 Westworth --------------. June 6, 1871 
528,337 Morganeier ------------ Oct. 30, 1894 
630,546 Kruse ------------------ Aug. 8, 1899 
684,972. Barr------------------ Oct. 22, 1901 
885,428 Brierley -------------- Apr. 21, 1908 

1,351,211. Keller ---------------- Aug. 31, 1920 
1,503,017 Basky ---------------- July 29, 1924 
1,754,256. Braren ---------------- Apr. 15, 1930 

FOREIGN PATENTS - 
14,899 Great Britain ---------- Jan. 17, 1888 
10,604 France -------------- May 13, 1836 
10959 France ---------------- Mar. 22, 1837 

390,436 France ---------------- Oct. 5, 1908 
68,999 Germany -------------- June 6, 1893 


