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APPARATUS FOR PRODUCING CURVED 
EDGED FIGURES IN RELEF N STONE AND 
THE LIKE 

Marshal E. Jones, St. Cloud, Minn. 
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11. Claims. 

This in Vention relates to apparatus for use 
With a Sand blast to produce curved edged figures 
in relief in Stone or similar material. 

It is the general object of this invention to 
provide novel and improved apparatus for use 
in Carrying Out the processes of producing curved 
edged figures in relief in Stone disclosed in my 
prior Patent No. 1,869,427, issued August 2, 1932, 
and entitled "Process and apparatus for produc 
ing conveX and concave surfaces in stone'. 
A more Specific object of the invention is to 

provide a novel and improved machine for gy 
rating a stencil over a stone or the like to permit 
direction of a sand blast against the stencil 
to carve, in the stone or the like, figures in relief 
having convex and concave surfaces. 
A further object is to provide in such a ma 

chine means for changing the radius of gyration 
Of the Stencil at Will, while the machine is run 
ning. 
Yet another object is to provide means for in 

dicating to the operator of the machine by signal 
mechanism the radius of gyration of the stencil. 
A further object is to provide in such a ma 

Chine inovel Sand blast mechanism. 
The objects and advantages of the present in 

Vention Will more fully appear from the fol 
lowing description, inade in connection with the 
accompanying drawings, wherein like reference 
Characters refer to the same or similar parts 
throughout the various views, and, in which, 

Fig. is a view in front elevation illustrating 
a machine embodying the invention, certain of 
the parts being broken away and other parts 
being shown in Section; 

Fig. 2 is a view in side elevation of the machine 
looking toward the left side of the machine, as 
viewed in Fig. 1: 

Fig. 3 is a view taken chiefly in vertical longi 
tudinal Section through the gear casing at the 
upper left hand corner of the machine, as shown 
in Fig. 1, the notor not being shown; 

Fig. 4 is a view partly in plan and partly in 
vertical section of part of the safety limit switch 
Operating mechanism; 

Fig. 5 is a view in side elevation looking to 
Ward the uppei right hand portion of the ma 
chine as viewed in Fig. 1, some of the parts 
being broken away and other parts being ShoWn 
in section, the section being taken on the line 
5-5 of Fig. 6, as indicated by the arrows; 

Fig. 6 is a plan view looking down on the right 
hand gear casing, the top plate of the gear cas 
ing baing removed; 

(C. 4-) 

Fig. 7 is a view in side elevation of one of the 
hanger blocks; 

Fig. 8 is a view in front elevation of the same; 
Fig. 9 is a view in side elevation of a portion 

of one of the devices for controlling the radius 
of gyration of the stencil, as viewed from the 
opposite side of the same than that shown in 
Fig. 5; 

Fig. 10 is a horizontal Section taken on the line 
10-10 of Fig. 9, as indicated by the arrows; 

Fig. 11 is a horizontal section taken on the 
line 11-11 of Fig. 9, as indicated by the ar 
OWS 
Fig. 12 is a view looking toward the rear side 

of the left hand rack carriage as viewed in Fig. 1; 
Fig. 13 is a vertical Section taken on the line 

13-13 of Fig. 12, as indicated by the arrows; 
Fig. 14 is a vertical Section taken on the line 

14-16 of Fig. 2, as indicated by the arrow ad 
jacent the numeral 14; 

Fig. 15 is a horizontal Section taken on the 
line i5-15 of Fig. 14, as indicated by the ar 
rOWS 

Fig. 16 is a vertical section taken on the line 
16-14 of Fig. 2 as indicated by the arrow ad 
jacent the numeral 16; 

Fig. 17 is a horizontal section taken on the line 
17-7 of Fig. 2, as indicated by the arrows; 

Fig. 18 is a vertical section taken on the line 
18-18 of Fig. 17, as indicated by the arrows; 

Fig. 19 is a view in side elevation of the right 
hand Sand discharge mechanism; 

Fig. 20 is a vertical Section taken on the line 
20-20 of Fig. 19, as indicated by the arrows; 

Fig. 21 is a view in front elevation of a stencil 
frame that may be used; 

Fig. 22 is a vertical section taken on the line 
22-22 of Fig. 21. 

Fig. 23 is a vertical Section taken on the line 
23-23 of Fig.21; and 

Fig. 24 is a wiring diagram. 
In accordance with the invention, there are 

provided left and right hand tubular standards 
25 and 26 respectively. Mounted at the upper 
end of the left hand standard is a gear casing 27, 
while mounted in the upper end of the right hand 
standard 26 is a gear casing 28, each of these 
gear casings preferably being closed at their tops 
by removable plates. Extending between and 
communicating with the two gear casings 27 and 
28 is a longitudinal tube 29 Which ties together 
the two gear casings and the two standards 25 
and 26. 
Mounted upon the cover of the gear casing 27 

is an electric motor 30 having a motor shaft 
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equipped with a pulley 31 which drives an endless 
belt 32 running over a pulley 33 secured to the 
left end of a longitudinally extending shaft 34 
running through gear casing 27, tube 29 and gear 
casing 28 and journaled Within the tWO gear CaS 
ings. A pair of transverse shafts 35 and 36 re 
spectively are journaled in the respective gear 
casings 27 and 28 and have ends which project 
forwardly and rearwardly from the geair casingS. 
These two shafts 35 and 36 are driven from the 
shaft 34 by means of worms 37 mounted on the 
shaft 34 which engage worm gears 38 mounted 
on the respective shafts 35 and 36 and running 
in oil within the respective gear casingS 27 and 28. 
As best shown in Figs. 2, 5, 9, 10, and 11, each 

Shaft 35 and 36 has secured to its rear end an 
elongated housing 39 within which a screw 40 
is journaled. In each housing there is mounted 
a sliding block 4 which carries a rearwardly pro 
jecting horizontal pin 42 which works through 
a slot 39a in the rear wall of the housing. Each 
pin 42 has rotatably mounted thereon a hanger 
block 43 which carries a bearing 43a within which 
the pin 42 is received. Secured to the rear side 
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of each housing 39 adjacent one end of the same 
as by means of a clamp 44 is a cylindrical bearing 
45 within which a shaft 46 is journaled. This 
shaft projects outwardly beyond the outer end 
of bearing 45 and housing 39 and carries at its 
Outer end a star wheel 47. A pinion 43 is secured 
to each shaft 46 outwardly from the bearing 45 
and this pinion 48 meshes with a gear 49 mounted 
on the Outer end of the shaft of the Screw 40. 
With this construction it will be seen that as a star 
wheel 47 is turned, the screw 40 adjacent thereto 
will also be turned to slide the block 41 in housing 
39 carrying the particular screw 40. As a con 
sequence of this sliding movement, the pin 42 
carried by the block Will be slid to or from the 
axis of rotation of the shaft 36 or 35 to which the 
particular housing 39 is connected. In other 
words, movement of the star wheels 47 Will change 
the radial spacing of the pins 42 from the axes 
of rotation of these pins. 

Slidably mounted within slots adjacent the up 
per ends of the two gear casings 27 and 28 are 
transversely extending sliding bars 50, which pro 
ject rear Wardly from the gear casings and each 
carries near its rear end a pair of downwardly 
projecting Spaced pins 51 and 52 respectively. 
The pins 51 and 52 are spaced from each other a 
distance slightly greater than the diameter of a 
star wheel 47 and the pins are so positioned that 
When the bars 50 are located, as shown in Fig. 5, 
the star wheels 47 will pass between the pins 51 
and 52 without striking either of the pins 51 or 
52. The bars 50, however, may be slid forwardly 
to bring the pins 51 into such position that the 
rear edges of the star wheels 47 will strike the 
Same during each revolution of the shafts 35 and 
36, thereby causing the star wheels to be turned 
intermittently in one direction. The bars 50 also 
may be slid rearwardly to carry the pins 52 into 
Such position that the forward edges of the star 
wheels 47 will strike the pins 52 during each revo 
lution of the shafts 35 and 36, thereby causing 
the star wheels to be turned intermittently in the 
Opposite direction than the direction of their 
movement when the star wheels strike the pins 
51. To simultaneously shift the two bars 50 
there are provided, within the two gear casings 27 
and 28, disks 53 which are rotatably mounted on 
Small bracketS 54 secured to the front walls of 
the gear casings. Arms 55 have forward ends 
Which are pivotally connected to the disks 54 at 

1,930, 170 
points eccentric to the axes of rotation of the 
disks 53 and the real ends of these anS 55 are 
pivotally connected to the bars 50. A bar 56 
runs longitudinally of the machine between the 
two disks 53 and is pivotally connected at its two 
ends to the disks at eccentric points thereon. To 
slide this bar 56 longitudinally and thereby cause 
rear Ward or forward movement of the two bars 
50, there is provided a spring pressed dog equipped 
lever 57 pivotally mounted on a Sector-shaped 
bracket 58 secured to the tube 29 and having 
three peripheral notches within any of which the 
dog of the lever 57 may engage. A link 59 piv 

80 

85 

Otally connects the lever 57 to the bar 56. When 
the lever 57 is disposed as shown in Fig. 1, pro- 90 
jecting straight downwardly, the pins 51 and 52 
are so disposed that the star Wheels 47 cannot 
Strike these pins. When the lever 57 is SWung 
to the right of the position shown in Fig. 1, the 
bars 50 are slid rearwardly to carry the pins 52 
to Such a position that they will lie in the path 
of the forward edges of the star wheels 47. When 
the lever 57 is SWung to the left of the position 
shown in Fig. 1, the bars 50 Will be slid for Wardly 
to carry the pins 50 to such a position that the 
rear edges of the Star Wheels 47 Will Strike the 
Sae. 
The two hanger blocks 43 depend downwardly 

from the pivot pins 42 and they are provided 
near their lower ends with longitudinal apertures 105 
within which the rounded ends of a longitudinal 
ly extending hanger bar 60 are rotatably received. 
This bar 60 has rack teeth 60a; cut in its lower edge 
adjacent one end, as best shown in Figs. 1, 12 and 
13. Left and right hand angular rack carriageS 61 110 
and 62 respectively have sleeve portions through 
which the bar 60 extends so that the rack car 
riages 61 and 62 may be slid relative to each other 
and to the bar 60. The rack carriage 61 is pro 
vided with a set Screw 63 which can be tightened 5 
against the lower edge of the bar 60 to retain the 
carriage 61 from sliding movement. The rack 
carriage 62 carries a Similar set Screw 64 and in 
addition the carriage 62, as best shown in FigS. 
12 and 13, is provided with a short transverse 
shaft 65 journaled therein below the bar 60 and 
carrying a pinion 66 which engages the rack teeth 
60a of the bar 60. A gear 67 is secured to the 
shaft 65 outwardly from the carriage 62 and ro 
tatably mounted on the shaft 65 outwardly from 
the gear 67 is a lever 68 carrying a spring pressed 
dog 68a adapted to be engaged with the teeth. 
of the gear 67. The dog equipped lever 68 acting 
in conjunction with the gear 67 is used for rotat 
ing the pinion 66 to cause sliding movement of the 
carriage 62 on the bar 60. At certain times, the 
two carriages 61 and 62 may be connected to 
gether by means of a removable tie bar 69. This 
bar may be removed, if desired, at any time and a 
longer or shorter bar substituted therefor or, if 
desired, no bar need be used. 
Secured to and depending from the rack car 

riages 61 and 62 are long racks 70 having outward 
ly facing rack teeth. Slidably mounted on each 
rack 70 is a block 71 within which a pin 72 is jour 
naed. A wheel 73 is Secured to the forward end 
of this pin and a pinion 74 is secured to the pin 
to engage the teeth of the rack 70 adjacent there 
to. A ratchet 75 is secured to the rear end of the 
pin and a spring pressed pawl 76 pivotally mount 
ed on the block 71 cooperates with this ratchet. 
By releasing the dog 76the wheel 73 may be turned 
to raise or lower the block 71 on the rack 70. The 
pawl and ratchet act to retain the block without 
permitting the same to drop downwardly on the 150 
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rack and as additional means for holding the block 
in position, a set screw 77 is provided Which is 
mounted in the block 71 and engages the inner 
edge of the rack. Bars 78 are secured by clamps 
79 to the inner edges of the blocks 71 and these 
bars 78 project rearwardly and are pivotally con 
nected at their real ends to a stencil frame hold 
er 80 consisting chiefly of a pair of longitudinally 
Spaced vertical bars 80a and a pair of Vertically 
Spaced horizontal bars 80th connected to and run 
ning between the vertical bars. The vertical 
bars are provided with a plurality of vertically 
Spaced bolt receiving openingS for receiving nult 
ted bolts 80c which connect the horizontal bars 
80b with the vertical bars. Preferably the hori 
Zoiatal bars 805) are provided With long plates 80d 
which project respectively downwardly Somewhat 
from the lower edge of the upper bar and upward 
ly somewhat from the upper edge of the lower bar. 
AS best ShoWn in Figs. 2, and 16, the bars 78 are 
pivotally connected to bracketS 80e Secured to 
the forward Sides of the vertical bars 800 and 
the bars 78 are provided near the stencil frame 
holder with up and downturned extensions 78d. 
Within which upper and lower screws 81 are 
mounted. These screws 81 bear against vertical 
bars 80a of the frane holder and determine the 
angular adjustment of the frame holder relative 
to the bars 78. 
Mounted on the stencil frame holder 80 is a 

stencil frame 82, best shown in Figs. , 21, 22 and 
23. This stencil frame 82 includes a U-shaped 
member 82d forming the bottom and Sides of the 
frame and preferably of angle iron construction. 
The top of the fraine is formed by a bar 82b and 
this bar is adjustably Secured to the member 82a 
by means of Screws 82c, which are mounted for 
rotation in the upper ends of the member 82 and 
extend through tapped openings at the ends of 
the bar 82). The member 82d has tWO Slotted 
lugs 82d formed at its lower edges and a central 
slotted lug 82e is formed on the bar 82b. The 
frame is secured to the horizontal bars 30b of the 
stencil frame holder 80 by means of nutted bolts 
83 which run through the respective bars 80c, 
plates 80d and through the slots of the lugs 82d 
and 82e. A stencil designated by the numeral 84 is 
shown as being applied to the stencil frame 82. 
This stencil is preferably provided with angular 
ly bent portions adjacent its top and bottom 
edges and these angularly bent portions are en 
gaged respectively with the upper Surface of the 
bar 82b and the lower surface of the member 82a. 
Clamps 85 are used for securing the stencil to the 
frame 82. In applying the stencil to the frame 
82, the screws 22e are first preferably turned to 
move the bar 82b toward the member 82d, where 
upon the upper and lower angularly bent edge 
portions of the stencil are secured by means of 
the clamps 85 whereupon the screws 82c are 
turned to draw the bar 82b away from the men 
ber 82d, to tension the stencil. The stencil is pref 
erably formed of zinc or similar material coated 
with a rubber preparation on its front face. The 
stencil frame 82 and the plates 80d may be simi 
larly coated if desired to protect the same from the 
action of the Sand blast. 
To Swing the rack bars 70, the stencil frame 

holder 82 and the stencil fraine 84 rearwardly to 
bring the stencil 84 into engagement with the 
face of a Stone or the like, there are provided a 
pair of presser feet, best shown in Figs, 1, 2, 17 
and 8. The presse' feet, include angular aims 86 
Secured respectively to standards 25 and 26 and 
projecting in Wardly therefrom... Angular bodies 

3. 
88 are pivotally connected to the arms 86 by 
means of pivot studs 89. Each body 88 includes a 
tubular portion 88a, which extends transversely of 
the machine and an alm 88b which extends at 
right angles to the tubular portion and is 
equipped with a groove at its outer end within 
which the arm 86 may be received. The pivot 
stud 89 extends across this groove to connect the 
arm 86 with the arm 88b and the arm 88b carries 
a stop pin 90 adapted to engage the lower notched 
edge of the an 86 to limit upward SWinging 
movement of the body 88 relative to the arm 86. 
The airn 33b is provided with an upturned lug 88C 
which is apertured to receive a sliding locking dog 
91, the inner end of Which may be received within 
a notch 86t. When the body 88 has been raised to 
such a position that the pin 90 is engaged with 
the lower notched edge of the arm 86. The sliding 
dog 91 is pivotally connected to an operating 
ever 92 pivotally mounted in ears 88d formed on 
the tubular portion 88a of body 88 and a bar 
spring 93 secured to the tubular portion. 88a. 
bears against the handle of the lever 92 to urge 
the dog 91 into the notch 86a. A Screw 94 is 
mounted in the tubular portion 88a of body 88 
for rotation but it is restrained from sliding 
movement. A tube 95 is secured to the forward 
end of the screw 94 and a hand wheel 96 is secured 
to the forward end of the tube 95. A tube 97 
telescopically fits within the tubular portion 88a. 
and this tube 97 is provided with an internal 
Screw threaded portion receiving the Screw 94 as a 
nut. Oppositely disposed slots 88e are provided in 
the tubular portion 88a, and a CrOSS pin 98 car 
ried by the tube 97 has end portions received 
Within the slots 88e to prevent rotation of the 
tube 97 relative to the tubular portion 88a. The 
tube 97 projects rearwardly some little distance 
beyond the body 88 and carries at its rear end a 
bar 99 which bears against the forward side of 
One of the racks 70. It will be seen that by turn 
ing the wheels 96 of the presser feet, the lower 
ends of the racks 70 may be pressed rearwardly to 
a greater or less extent. It will also be seen that 
if it is desired to disengage the presser feet from 
the racks, this may be readily accomplished by 
pressing downwardly the handles of the levers 92 
to disengage the dogs 91 from the notches 86a, 
thereby permitting the presser feet to Swing 
downwardly about tie pivotS 87. 
Secured to the upper end of the standard 25 is a 

bracket 100 upon which is mounted a normally 
closed circuit opening hand reset Switch 101 hav 
ing a button 101? which, when pressed downward 
ly, wiil cause the Switch to open. The switch 101 
controls the circuit to the electric motor 30 and 
the button 1010 is located below the forward end 
of the shaft, 35. The forward end of this shaft 
carries a block 102 within which a Screw 103 is 
mounted, the screw having screw threaded en 
gagement with block 102, as best shown in Figs. 
1 and 4. This screw bears at one end against a 
bar 194 pivotally connected to the block 102 by the 
pivot 105 and having a roller 106 mounted at one 
end of the same. The bar 104 is normally held re 
tracted within a notch formed in block 102 by 
means of a tension spring 107 secured at one end 
to the non-roller equipped end of bar 104 and 
secured at its other end to a short rod 108 mount 
ed on block 102. The bar 104 is so located rela 
tive to the push button 101a of switch 101 that 
when the bar 104 is positioned, as shown in Fig. 
4, the roiler ()6 will not strike the push button 
101a. However, when the screw 103 is turned 
sufficiently to SWing the roller equipped end of the 
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4. 
bar 104 outwardly from the block 102 about its 
pivot 105a a certain distance, the button 101a. 
will stand in the path of rotation of the roller 106, 
So that the roller will strike the button to open 
the Switch and thereby open the circuit to the 
motor 30. To turn the Screw 103, the Screw is 
provided at its end opposite that bearing against 
the bar 104 with a star wheel 109. The left hand 
sliding bar 50, as viewed in Fig. 1, is provided With 
a forwardly extending portion 50ct, best shown in 
Figs. 1 and 2, equipped with a pair of downward 
ly projecting spaced pins 110 and 111 for co 
operation with the star wheel. 109 in the Same 
manner as are the pins 51 and 52 with the star 
wheels 47. When the sliding bar 50 equipped with 
the extension 50a is located, as shown in Fig. 2, 
neither pin 110 nor pin 111 will stand in the path 
of the star Wheel 109. When the bar is slid for 
wardly, the pin 111 will stand in the path of the 
rear edge of the Star. Wheel to Strike the same to 
cause rotation of the Screw 103 in One direction, as 
viewed in Fig. 2, while when the bar is slid rear 
wardly, the pin 110 will stand in the path of the 
forward teeth of the star wheel to Strike the Sanle 
and cause rotation of the Star Wheel in an Op 
posite direction. It will be seen that the pins 
110 and 111, star wheel 109, Screw 103, block 102, 
bar 104, roller 106 and Spring 107 cooperate to 
form safety limit Switch operating mechanism for 
controlling the opening of the Switch 101 to turn 
off the notor 30. 

Referring now to Fig. 1 and to Fig. 24, there 
is mounted on the gear casing 28 an electric bell 
112. Mounted between the aims of a fork 13 
carried by the bar 56 are a pair of Spring elec 
trical contacts 114 secured in Spaced relation to 
a block 115 of insulating material niounted On 
the tube 29. The two contactS 14 form an elec 
trical Switch which will remain open When the 
lever 57 is disposed as shown in Fig. 1 and the 
bar 56 is in its central position there shown. 
When the lever 57 is swung to either Side of its 
central position, the bar 56 will be shifted to cause 
the fork 13 to carry the tWO contacts i4 into 
engagement and thereby close the switch formed 
by these contacts. A hammer 116 is secured to 
the forward end of the Shaft 36 and this hanner 
is adapted to engage one of two spring contacts 
117 as the shaft 36 rotates. The Wo Spring con 
tacts 17 are mounted in Spaced relation. On an 
insulating block 118 Secured to the gear Casing 
28 and these contacts form a switch which will be 
momentarily closed once during each rotation of 
the shaft 36. An electrical conductor 119 runs 
from a suitable source of electrical supply to one 
of the contacts 17; another conductor 120 runs 
from the remaining contact 117 to one of the 
contacts 114; another conductor 21 runs fron 
the remaining contact 114 to the bell 12 and 
yet another conductor 122 runs back to the source 
of electrical supply. The bell 112, hammer 116, 
contacts 117, contacts 114 and fork 113 together 
form a signal indicator which Will inform the 
Operator Whenever the radius of gyration of the 
Stencil is changed. 
There is also provided a visible indicator for 

indicating to the operator of the machine the 
radius of gyration of the stencil at a particular 
time. This visible indicator, as best shown in 
FigS. 1 and 5, includes a rod 23 journaled in the 
Standard 26 adjacent its upper end and having 
an angularly bent, upWardly projecting arm at 
itS rear end lying in the path of movement of the 
right hand hanger block 43, so as to be struck 
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thereby as this block is gyrated. Secured to the 
forward end of the rod 123 is an arm 124 carry 
ing a Seni-cylindrical block 125 normally engag 
ing another Semi-cylindrical block 26 mounted 
on the standard 26. The two blocks 125 and 126 
are Colored in Contrast to each other, One of the 
blocks being preferably colored White and the 
other black. The block 125 is normally held in 
engagement With the block 126 by gravity and 
the upWardly extending arm of the rod 123 is nor 
mally held by the Weight of the block 125 in en 
gagement with the side of the right hand hanger 
block 43. As the block 43 gyrates, it will strike 
the upwardly extending arm of the rod 123 and 
thereby cause the arm 124 to Swing to carry the 
block 125 away from the block 126. By observ 
ing the relative Spacing between the blocks 125 
and 126 at their maximum Separation, the radius 
Of gyration of the hanger blocks 143 and accord 
ingly of the stencil, can be determined at any 
time. 
The two standards 25 and 26 are divided by 

CrOSS partitions into upper compressed air cham 
berS 127 and lower Sand receiving chambers 128. 
These Sand receiving chambers 128 are equipped 
With filling Spouts 129 through which sand may 
be inserted into the chambers. At their lower 
ends, the chambers 128 are provided with quite 
large Outlet openings 128a which lead into cham 
bers 130a formed in blocks 130 secured to the 
Standards 25 and 26 near their lower ends. Pas 
SageS 130 b are provided through the blocks 130 
adjacent the chambers 130a and Small branch 
paSSages 130C run from the chambers 130 to 
the paSSages 130b. Above the passages 130c aper. 
tured Valve seats 131 are provided with which 
WallWeS 32 COOperate. These valves 132 have Screw 
threaded portions engaging screw threaded aper 
tures of the blocks 130 and the stems of the 
Valves run upwardly through packing glands 133 115 
Secured to the blocks 130 and the stems of the 
valves are provided at their upper ends with 
handles 134 by which the valves can be controlled. 
The Stems of the valves 132 near their upper ends 
run through brackets 135 secured to the stand- 120 
ards 25 and 26. 
An air conduit 136 running from any suitable 

Source of compressed air supply, leads to an air 
drier 137 Supported on the tube 29 at its central 
portion. From the air drier 137 branch conduits 125 
38 equipped With control Valves 39 run into the 
upper ends of the compressed air chambers 127. 
Air COInduits 146 run from the air chambers 127 
into the lower ends of the Sand chambers 128 
near the Outlet openings 128a and the discharge 130 
of air from these conduits acts to stir up the 
Sand in the lower parts of the Sand chambers 
128 to prevent the Sand from clogging near the 
Outlet Openings 128a. Other air conduits 140 35 
equipped With control valves i4 run from the 
air chambers. 127 into the air passages 130b, so 
that the air discharged into the passages 30b 
Will nove past the passages 130C to draw sand 
from the chambers 130a when the valves 132 are 10 
raised from their Seats 31. Hoses 142 equipped 
with Sand blast nozzles 143 at their Outer ends 
extend from the Outlet ends of the passages 130t. 
Preferably the compressed air chambers 127 are 
equipped with pressure gauges 144 as shown in 145 
Fig. 1. 
Secured to and extending between the two 

standards 25 and 26 adjacent their upper ends 
is a, Curtain rod holder 145 from Which Curtains 
(not illustrated) may be hung. 
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Operation 

Preparatory to using the machine, the stone in 
which the carving is to be done will be placed 
rear Wardly of the machine so that the stencil 
frame holder 80 is located near the portion of the 
face of the Stone upon which the carving is to ap 
pear. The stencil frame holder 80 is then raised 
to the proper level relative to the stone by turn 
ing the wheels 73 to raise or lower the blocks 71 
On the racks 70. Of course, the horizontal bars 
80b of the Stencil frame holder are properly spaced 
On the vertical bars 80C so that the stencil frame 
82 to be used may be properly connected to the 
barS 80b. The two rack carriages 61 and 62 are 
properly spaced from each other Oin the bar 60 
by iOOSening the Set Screw 63 and sliding the 
rack carriage 6l. A tie bar 69 of proper length 
for use With bars 80b of the stencil frame holder 
may be connected to the rack cariiages 61 and 62. 
Fine longitudinal adjustment of the rack car 
riages 61 and 62, racks 70, stencil frame holder 
80, stencil frame 82 and stencil 84 may then be 
made by loosening the two set Screws 63 and 64 
of the rack carriages 61 and 62 and operating 
the lever 68 to properly position the stencil longi 
tudinally relative to the portion of the stone that 
is to be carved. The wheels 96 of the presser 
feet will then be operated to cause the presser 
feet to Swing the lower ends of the racks 70 rear 
Wardly toward the stone and the angularity of 
the stencil frame holder 80 may be adjusted by 
means of the ScreWS 81, SO that the stencil 84 may 
be set against the portion of the stone to be carved. 
In actual practice, a protective. Stencil is applied 
to the stone over the portion of the Stone to be 
carved and the stencil 84 is positioned to overlie 
this protective stencil. 

Let us assume that the screws 40 in the elon 
gated housings 39 are originally similarly turned 
to such a position that the pins 42 are concen 
trically set relative to the respective axes of rota 
tion of the two shafts 35 and 36, and that the lever 
57 is centrally positioned as shown in Fig. . . In 
this position, the screw 103 of the safety limit 
switch operating mechanism is disposed as shown 
in Fig. 4, so that the bar 104 is Substantially hori 
Zontally disposed with the roller 106 located in 
its extreme retracted position, so that it cannot 
Strike the button 10id of the Switch 101 as the 
shaft 35 is rotated. Also the two sliding bars 50 
are centrally positioned so that the pins 51 and 
52 and 110 and 111 will not be disposed in the 
path of rotation of the star wheels 47 or 109 as 
the shafts 35 and 36 are rotated. 
With the parts positioned as described, the 

safety limit switch 101 may be hand set to close 
the circuit to the notor 30 and thereby Set the 
motor in operation. The motor will drive the 
longitudinally extending shaft 34 through the pull 
ley 31, belt 32, and pulley 33 and the shaft 34 will, 
in turn, drive the two shafts 35 and 36 through 
the Worms 37 and worn gears 38. The housings 
39 will, of course, rotate with the shafts 35 and 
36 but as the pins 42 are at this time concen 
trically located relative to the respective axes of 
the shafts 35 and 36, no gyration will be imparted 
to the hanger blocks 43 and no movement will be 
given to the racks 70, stencil frame holder 80, 
stencil frame 82 or stencil 84. A sand blast can be 
played against the stencil 84 at this time if de 
sired, although as a general rule the Sand blast 
Will not be directed against the stencil 84 until 
this stencil is gyrated. Although the two con 
tacts 117 are engaged once during each rotation 

the central position, the star wheel 109 will be of the shaft 36 by reason of the action of the 

StOne. 

5 
hammer 116, no current will flow to the bell 112 
aS, when the lever 57 is in the vertical position, 
the fork 113 is positioned, as shown in Fig. 24, so 
that the two contacts 114 are not engaged. 
When it is desired to impart gyration to the 

Stencil 84, the lever 57 is swung to the right, as 
Viewed in Fig. 1, to engage the dog of the lever in 
the right hand peripheral notch of the sector 
Shaped blacket 58. As this occurs, the bar 56 is 
Shifted to the left to carry one arm of the fork 113 
into engagement With one of the contacts 114 so 
as to engage these two contacts and also to turn 
the diskS 53 to the left. As the disks 53 are turned 
to the left, the links 55 will be actuated to slide 
the Sliding bars 50 rearwardly to carry the pins 52 
into the path of the front teeth of the star wheels 
47. Then as the Shafts 35 and 36 rotate, the pins 
52 Will Strike the front teeth of the star wheels 
to Cause them to turn aind rotate the shafts 46 
Slightly to turn the Screws 40. As the screws 40 
turn, the blockS 41 will be slid in the housings 
39 to carry the pins 43a out of concentric rela 
tion relative to the axes of rotation of the two 
Shafts 35 and 36. In other words, the pins are 
carried to Such a position that they are gyrated 
relative to the axes of the shafts 35 and 36 re 
Spectively as these shafts rotate. The hanger 
blocks 43 Will, accordingly, be gyrated and the 
notion of these hanger blocks will be transmitted 
to the rack bars 70, Stencil frame holder 80, stencil 
frame 82 and stencil 84. . . . . . 
As the Sand blast is played against the stencil 

84, certain portions of the stone will be exposed 
to the action of the Sand blast longer than other 
portions of the stone due to the gyration of the 
Stencil and, accordingly, certain portions of the 
Stone Will be cut away to a greater extent than 
other portions to tend to produce a figure in re 
lief in the stone having both convex and concave 
Surfaces. . . . 
As the Shaft 36 is rotated, the hammer 116 

will strike one of the contacts 117 to throw it 
into engagement with the other contact 117 and 
as the two contacts 114 are in engagement, cur 
rent will flow to the beil 112 to cause the bell 
to ring once during each rotation of the shaft 
36 when the lever 57 is swung to the right. The 
operator can count the number of rings of the 
bell and thus he can determine the radius of 
gyration of the pins 42 and of the stencil 84. 
After the bell has rung a certain number of 
times, corresponding to the radius of gyration 
for which the operator desires to set the ma 
chine, the lever 57 may be swung back to the 
central position, whereupon the stencil will con 
tinue to . gyrate about a set, radius. 

In carving the stone, it is generally desirable 
to play the Sand blast against the stencil 84 for 
a given time while the stencil is gyrating about 
a certain radius and then to increase the radius 
of gyration from time to time so as to produce 
the desired curvature of the carved figure in the 

It will be seen that the radius of gyra 
tion can be readily increased While the machine 
is operating by merely Swinging the lever 57 
to the right from its central position. If it should 
be desired to reduce the radius of gyration of 
the stencil, this can be readily accomplished by 
Swinging the lever 57 to the left of its central 
position. When the lever 57 is swung to the left, 
the Screws 40 will be turned to move the pins 
42 towards the axes of rotation of the shafts 
35 and 36. 
When the lever 57 is swung to the right of 
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6 
actuated by its engagement with the pin 110 
to swing the roller 106 of the bar 104 outwardly 
from the block 102 until after the ScreW 103 
has been turned sufficiently, the roller 106 will 
Strike the button Old of Safety limit SWitch 101 
to open this Switch and shut down the motor 
30 to stop the machine. The Switch 101 will be 
automatically opened before the Screws 40 have 
carried the blocks 41 to their limit of Outward 
movement from the Shafts 35 and 36. Accord 
ingly, no injury can be done to the machine if 
the machine should be allowed to run for a Con 
siderable period of time with the lever 57 Swung 
to the right of its central position. 
The visible indicator formed by the rod 123, 

arm 124, and contrastingly colored blocks 125 
and 126 will show the radius of gyration of the 
stencil at any particular time, this radiuS being 
determined by the Spacing between the tWO 
blocks 125 and 126 as the right hand hanger 
block 43 Strikes the rod 123. 

Preferably the Sand blast equipment illus 
trated will be used. Only for finishing Of the Carv 
ing after most of the preliminary Work has been 
done. Fine Sand dust may be placed in One of 
the sand chambers 128, while fine floured enery 
dust may be placed in the other Sand chamber 
128. In utilizing the sand blast equipment at the 
right hand of the machine, for example, the two 
right hand valves 139 and 141 will be opened 
and the right hand valve 132 will be turned by 
means of the knob 134 to raise the lower end 
of the valve 132 from the valve Seat 131. Com 
pressed air will run from the compressed air 
supply conduit 136 to the air drier 137 and thence 
through the right hand branch conduit 138 to the 
right hand compressed air Supply chamber 127. 
From this chamber the compreSSed air Will run 
downwardly through the conduit 146 into the 
lower end of the right hand Sand chamber 128 
to keep the air in the lower part of the cham 
ber stirred up and the outlet 128a clear. Also 
compressed air will run downwardly through the 
right hand conduit 140 into the right hand pas 
sage 130b, and the air running through this pas 
sage will draw sand from the right hand cham 
ber 130a and carry the same into the discharge 
hose 142 and the sand blast nozzle 143. This 
nozzle may be played against the stencil as it 
gyrates. 

. It will be seen that an extremely efficient ma 
chine has been provided for the purposes in 
tended. The machine has been found to be Suc 
cessful in actual operation. 

It will, of course, be understood that various 
changes may be made in the form, details, ar 
rangement and proportions of the various parts 
without departing from the Scope of the present 
invention, which, generally Stated, consists in 
the matter shown and described and Set forth 
in the appended claims. 
What is claimed is:- 
1. A machine for use with a sand blast to 

produce curved edged figures in relief in stone 
and the like, comprising a supporting Structure, 
a stencil holder mounted for gyration on Said 
supporting structure, means for gyrating Said 
stencil holder and means for changing the ra 
dius of gyration of said stencil holder Without 
stopping said machine whereby the radius may 
be increased or reduced to cause the Sandblast 
to produce different effects upon stone. 

2. A machine for use with a Sand blast to 
produce curved edged figures in relief in stone 
and the like, comprising a Supporting structure, 

1,930,170 
a stencil holder mounted for gyration on Said 
supporting structure, means for gyrating Said 
stencil holder, means for changing the radiuS 
of gyration of said stencil holder without Stop 
ping Said machine, a safety SWitch controlling 
the operation of Said machine and means for 
opening said Safety Switch to stop the operation 
of Said machine after the radius of gyration of 
Said stencil holder is increased beyond a certain 
limit. 

3. A machine for use with a sand blast to pro 
duce curved edged figures in relief in stone and 
the like, comprising a Supporting structure, a 
stencil holder mounted for gyration. On Said 
Supporting structure, means for gyrating Said 
stencil holder, means for changing the radius 
of gyration of said stencil holder Without Stop 
ping said machine and a signal indicator Oper 
ated each tire that Said radius is changed. 

4. A machine for use With a Sand blast to pro 
duce curved edged figures in relief in stOne and 
the like, comprising a Supporting Stiructure, a 
Stencil holder mounted for gyration. On Said 
Supporting structure, means for gyrating Said 
stencil holder, means for changing the radius of 
gyration of said stencil holder to increase and 
reduce said radius Without stopping Said ma 
chine and a visible indicator operated by the 
gyration of Said stencil holder to show the radius 
of gyration of the stencil holder at a particular 
time. 

5. A machine for use With a sand blast to pro 
duce curved edged figures in relief in Stone and 
the like, comprising a supporting structure, a 
Shaft mounted for rotation in Said Supporting 
structure, means for rotating said shaft, a pin 
mounted. On Said shaft for sliding movement 
transversely thereof, a stencil holder rotatably 
mounted on said pin and hung therefrom and 
means for sliding said pin in either direction 
when said machine is in operation to vary the 
radius of gyration of the stencil holder hung 
from Said pin. 

6. A machine for use with a sand blast to 
produce curved edged figures in relief in stOne 
and the like, comprising a supporting struc 
ture, a shaft mounted for rotation in Said Sup 
porting structure, means for rotating said shaft, 
a block mounted on said Shaft for Sliding nove 
ment to and from the axis of rotation of Said 
shaft, a stencil holder pivotally mounted on 
said block and hung therefron, a ScieW Working 
through said block as a nut for sliding the Same, 
a star wheel for turning said screw, a forked 
sliding bar nounted in Said Supporting struc 
ture and between the prongs of Which Said star 
wheel normally passes without striking the 
prongs as Said block rotates and means for slid 
ing said bar to carry one or the other of said 
pins into the path of portions of Said star Wheel 
to cause turning movement of the same to slide 
said block to or from the axis of rotation of Said 
shaft when said machine is in operation. 

7. A machine of the class described, compris 
ing a Supporting structure, a shaft mounted for 
rotation in said Supporting Structure, a casing 
carried by Said shaft, a block mounted for Siding 
movement in Said casing to and from the axis of 
rotation of Said shaft, a Screw journaled within 
said casing and engaging Said block as a nut, a 
stencil holder pivotally connected to Said block 
and hung therefrom, a star wheel mounted for 
rotation. On Said casing, means for turning Said 
Screw as said Star Wheel is rotated, a forked bar 
slidably mounted in said casing and having two 
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prongs one at either side of said star wheel, said 
prongs being spaced apart a distance greater than 
the diameter of said star wheel and means for 
sliding said fork from a position where the star 
Wheel cannot strike either prong during its rota 
tion to position where the star wheel may engage 
either one of Said prongs whereby Said Screw may 
be turned in either direction to slide Said block 
to Wary the radius of gyration of the stencil holder 
while the machine is in operation. 

8. A machine of the class described, compris 
ing a Supporting structure, a shaft mounted for 
rotation in Said Supporting Structure, a Casing 
carried by Said Shaft, a block mounted for Sliding 
movement in Said casing to and from the axis 
of rotation of said shaft, a Screw journaled with 
in Said casing and engaging said block as a nut, 
a stencil holder pivotally connected to said block 
and hung therefrom, a star Wheel notinted for 
rotation on Said casing, means for turning Said 
Screw as said star wheel is rotated, a forked bar 
slidably mounted in Said casing and having two 
prongs one at either side of Said star wheel, said 
prongs being Spaced apart a distance greater than 
the diameter of Said Star Wheel and an electrical. 
ly operated signal operated each time said pin 
is slid. 

9. A machine of the class described, complis 
ing a Supporting structure, a pair of Spaced shafts 
mounted for rotation in Said Supporting struc 
ture, means for rotating Said shafts, blocks mount 
ed for Sliding movement on Said shafts to and 
from the axes of rotation thereof, a stencil holder 
pivotally connected to said blocks and hung there 

7 
fron and mechanism for sliding said blocks to 
and from the axis of rotation of Said shaft step 
by step during the operation of said machine. 

10. A machine for use with a sand blast to pro 
duce curved edged figures in relief in stone and 
the like, comprising a supporting structure, hang 
er blocks mounted for rotation on said supporting 
structure, a stencil carrier pivotally mounted in 
Said blocks for Swinging movement about a hor 
izontal axis and depending from Said blocks, said 
Stencil carrier being adapted to be placed adja 
cent the face of a Stone to be carved and adjust 
able presser feet mounted on said supporting 
Structure and bearing against the lower portions 
of Said carrier to urge the Sane toward the face 
Of the Stone. 

11. A machine of the class described compris 
ing a Supporting Structure, a pair of shafts 
mounted for rotation in Said supporting struc 
ture, hanger blocks having eccentric pivotal con 
nection with said shafts and depending there 
from, a pair of rack bars mounted for Swinging 
movement on Said blocks, a stencil frame holder 
mounted On Said rack bars and adapted to be 
placed over the face of the stone to be carved, 
means for raising and lowering said stencil frame 
holder relative to said rack bars and means 
mounted on said supporting structure for Swing 
ing Said rack bars toward the stone, said last men 
tioned means being presser feet mounted on said 
Supporting structure bearing against lower por 
tions of Said lack bars and extensible to and from 
Said Supporting structure. 
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