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15.Claims.

1
‘My invention relates to a stone-~cutting ma-
.chine. Tt hasto.dq, more:particularly, with a.ma-
chine for .cutting .quarried and finished sections
of stone into various sizes and shapes for use.as

fixtures and trimin buildings or-the like, aithough

‘it is not necessarily limited thereto.

One of the main objects -of my invention is to
provide -a stone-cutting machine which islighter,
more simple, less .expensive, and -more efficient
than the heavy, cumbersome and ecomplicated
-machines now eommonly in use for-this-purpese.

Another object of my invention is to provide a
stone-cutting machine wherein the stone .eutting
‘wheel is carried by a-mevable-carriage-whieh will
travel on a suiteble support-and will -automati-
eally reverse itself at the end of each .stroke.

A further objeet -of my invention is-to provide
a stone-cubting machine of the type-indicated-in
‘the preceding paragraph wherein-movement of

the earriage is aceomplished -with a hydraulic '«

drive as distinguished from mechanical or elee-
trical drives so that the.-eutting- wheel ean ‘be
fed inte the stone with a-cushioned pressure.

Still another objeet of my invention js-to pro-
vide a stone-cuiting machine of the type- 1nd1-
-eated abeve -wherein -the hydraulic pressure "fqr
-feeding the-carriage into-the stoneis varlable angd
‘wherein means is-provided for relieving-orventing
the -pressure -whenever -the stone- cuttmg wheel
encounters excessively hard portions of stone.

Ancther object of my invention-is to provide ¢
stone-cubting machine of thetype 1ndlcated above
wherein the reversing means for the carriage
which forms a-part of the: hydraulic driving sys-
tem is of such a nature that the carriage. wili be
-quickly and smoothly reversed as it reaches .a
definite predetermined point at ‘the end .of its
stroke in either direction.

An sdditional object of my invention is to nro-

vide a stone-cutting machine of the type mdicated

wherein the cutting wheel is driven’ by a pocztwe
drive and the carriage is moved along-the bed- by
a hydraulic drive, the use -of these mdependent;
-drives permitting a decrease in speed -of: the car-
riage whenever the cutting wheel encounters ‘an
exeessively -hard portion in the-stone- w1thout di
rectly affecting the speed of the cutting- Wheel
Various other objects will be-apparent from the
drawings and the-following deseription, '
. In its preferred form, my invention -eontem-
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-plates ithe provigion :of an elongated herizental
trackway ‘having a horizontal work-supperting
‘bed .or base associated therewith .and af.one. side
theregf. .A .carriage is mounted for -moevement
-along ‘the trackway and -carries .a stane-cylbing
wheel :which will -travel with the carriage along
the ‘work supperted -on fhe bed. ~The cutting
wheel is.preferably adjustable verfisally .and lat-
-erally $0 . accurately locate the cut in the woark.
*Fhe eufting -wheel is carried directly in .assecia-
tion-with.an -electric motor-suppeorted by the.car-
-riage. “To -move the carriage along the track-
-way, a-shaft is-rotatably mounted en the ecarriage
-and s -provided with o pinion which.engages.an
-elengated raek extending along the trackway.
“The.shaft-is driven by .a special hydraulic drive
“which -is -completely independent of -the -motor
-drive for.the -eutting wheel.

The-hydraulie drive:includes an-electric -motor
-which -drives a thydraulic pump that, in -furn,
«drives -a -hydraulic -motor. The ‘hydraulic metor
s ¢ennected by a mechanical -drive -to the-shaft
whieh ecarries the pinien. A pair of reversing
walves are -associated with -the hydraulie system.
In one condition of these valves, the- hydraulic
-pressure -developed bythe pumpwill-be Lforeed in
-ene direction threugh the hydraulie-metor-te-ro-
‘tate -the piniom-cerrying shaft in -one direction
-and in the other -eondition of -these -valves -the
'hydraullc pressure develeped by -the “bump will
‘be-forced in the opposite direetion -through the
‘hydraulic -metor £o rotate the -pinion-carrying
shaft in the opposite direetion. “Thus, movement
g f the carriage -can be-reversed by - actuatmg the
xvalves at desired instances. 1 prov1de automatlc
means for actg_atmg the valves. simultaneously at
sthe-end-of -each stroke. The valves are mecham-
-eadly- connected together for simultaneots opera-
tion -and -a snap-action lever mechamsm Js-pro-
wided - fer quickly -operating them at the proper
#ime. ‘This- mechamsm is- engaged by a- trippmg
‘member -mounted -on the bed adjacent each end
#hereof and one of-which is breferably __agiJ,ustabie

‘The -preferred embodiment of my invention is
Hustrated in-the-aceompanying drawings where-
in similer eharacters of referenee -designate cor-
responding parts and wherein:

“Pigure ‘1 is -a perspective view .of -the main
strueture of-my stone-cutting machine.

Flgure 2is a side elevational view of- the track-
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3
way and carriage and showing the work-support-
ing bed in section.

Figure 3 is a plan view of the structure of
Figure 2.

Figure 4 is a transverse vertical sectional view
of the trackway and bench and an end elevational
view of the carriage.

Figure 5 is a detailed view of the mechanical
connection for the two reversing valves and the
snap-action mechanism for actuating the valves.

Figure 6 is a perspective view of part of the
valve which has the snap-action lever mechanism
associated therewith.

Figure 7 is a diagrammatic view illustrating
how the carriage moves along the trackway.

Figure 8 is a plan view of the machine showing
how the work may be positioned thereon.

Figure 9 is a diagrammatic view showing the
hydraulic driving system in condition to move
the carriage in one direction.

Figure 10 is a similar view showing the hy-
draulic system in one condition to move the car-
riage in the opposite direction.

With reference to the drawings, in Figure 8 I
have illustrated the general arrangement of my
machine. The machine comprises mainly an
elongated trackway | which is horizontally dis-
posed, and which is supported above a work-
supporting bed 2 which is also horizontally posi-
tioned. The trackway | is disposed along one
side of the bed 2 and a carriage 3 is mounted
for reciprocatory movement on such trackway.

The work-supporting bed 2 is preferably in the
form of a grill to permit dust or other waste ma-
terial to drop therethrough. This bed is disposed
at a slightly lower level than the trackway I,
depending upon the thickness of the work W to
be cut which is supported on the bed. The track-
way | and bed 2 may be vertically adjustable
relatively, if desired, although I have not illus-
trated the adjusting mechanism. The bed is
provided at one of its ends with a gauge strip 4
which will engage the end of the work W and
locate it properly on the bed 2. Adjacent the
trackway 1, the bed 2 is provided with an elon-
gated continuous slot 5 which will permit the
cutting wheel 6, carried by the carriage, to extend
downwardly thereinto during the stone-cutting

operation and movement of the carriage 3 along
‘50

the trackway 1.

The trackway | is in the form of a pair of
spaced longitudinally extending tracks 7 which
are secured together by transverse bars 8. These
bars 8 serve to support an elongated rack 9 which
extends the full length of the tracks T and is lo-
cated between such tracks just slightly lower than
the upper surfaces of such tracks, as indicated
best in Figures 1, 4, 7 and 8.

The carriage 3 includes a base plate 10 which
has parallel channels or grooves I formed in its
lower surface and extending longitudinally there-
of, as shown best in Figure 4. It will be noted
that these grooves or channels 1| fit over the
tracks T and serve to guide the carriage along
these tracks. The carriage is moved along the
tracks by means of a pinion 12 which engages
the rack 9, as shown best in Figures 1 and 4. The
pinion 12 is keyed on a horizontal shaft 13 which
is rotatably carried by bearings {4 secured be-
neath the base plate 10.
by driving mechanism to he subsequently de-
scribed.

The base plate 10 adjacent one end thereof
carries the stone-cutting unit which includes a

This shaft is rotated -
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a flexible cable {6. This motor, as shown in
Figure 3, is carried on a plate 17 which is mounted
for sliding movement in transverse guideways 18
secured to the base plate (0. The transverse ad-
justment is accomplished by means of a screw (9
actuated by a crank 20. The motor is supported
for vertical adjustment relative to the plate 17
by means including a screw 2f (Figure 2) which
is rotated by means of a crank 22. This stone-
cutting unit is of the usual type and need not
be illustrated and described in detail. The drive
shaft of the motor carries the cutting wheel 6
which is preferably of the diamond-wheel type.
It will be noted that the wheel 6 is located over
the slot 5 in the bed 2 and may extend down-
wardly thereinto. The vertical position of the
wheel can be adjusted by operating the crank 22
while its lateral position relative to the work can
be adjusted accurately by operating the crank 20.
A guard 23 is preferably provided over the upper
portion of the wheel.

The driving mechanism for driving the shaft
13 so as to propel the carriage 3 along the track-
way | will now be described in detail. If includes
an electric motor 24 which is carried by the base
plate 10 at the end opposite to where the motor
15 is disposed. Current it supplied to the motor
24 by a flexible cable 24a. The drive shaft of this
motor 24 carries a pulley 25 (Figures 1 and 4)
which is engaged by a belt 26 that passes around
a second pulley 21. This pulley 27 is keyed on
the rotor shaft of a gear type hydraulic pump
28 which is also carried by the base plate 10.
Thus, the pump 28 will be driven whenever the
motor 24 is energized. The hydraulic system also
includes a hydraulic motor 29 to which fluid pres-
sure is supplied by the pump 28 in a manner to
be described later in detail. This hydraulic
motor 29 is carried on a horizontal plate 38 (Fig-
ures 1 and 4) which is supported by a pair of
vertical plates 31 which are attached to the base
plate 10 of the carriage. The hydraulic motor
29 is provided with a drive shaft 32 which ex-
tends into a gear reduction unit 33 which is also
secured to the plate 30 adjacent the motor 29.
This unit 33 is provided with a shaft 34 which
extends outwardly beyond the plate 30 but is
supported by a bearing standard 35 carried there-
by. The outer end of the shaft 34 has a multiple
pulley 36 keyed thereto around which pass a
plurality of belts 37. These belts 31 extend
downwardly around a muitiple pulley 38 which
is keyed on the outer end of the extended shaft
{3 that carries the pinion 12. Thus, it will be
apparent that when the pump 28 supplies pres-
sure to the motor 29, the gear reduction unit 33
will be driven which will drive the belts 37 and,
in turn, will result in driving the pinion-carrying
shaft I3 to traverse the carriage along the track-
way |I.

It will be noted best from Figures 9 and 10 that
the hydraulic motor 29 is preferably of the gear
type being substantially the same as the gear
pump 28 but receiving rather than developing
fluid pressure. The piping for the hydraulic sys-
tem includes an inlet or fiuid-supplying pipe 39
which extends from a fluid reservoir 48 to the
inlet side of the pump 28. It will be noted best
from Figure 1, that the reservoir or tank 48 is
supported by the upper plate 30 adjacent the
motor 29 and unit 33. Referring again to Figures
9 and 10, it will be noted that the pump 28 is
provided with a return outlet or relief line 41
leading back to the tank 46. Incorporated in this

driving motor 15 to which current is supplied by 76 outlet line adjacent the tank 40 is a relief valve
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.42 and a pressurs gauge 43. Branching:from the
outlet line 41 of the pump 28 is another line 44
‘which leads to the tank 40. Interposed in this
line is a reversing three~way valve 45. Another

line 46 is also connected to the valve 45 and leads .

to the tank 40. A line-4T is connected $o the line
44 and leads to the tank 40. The motor 29 is
interposed in this line and is associated with a
second three-way reversing valve 48 which:is:also
‘interposed in this line. - The -valve 48 is con-
nected by a line 49 to the line 4f. The line 4f
is connected to a line 50, at :a point below the
connection of such line 41 ‘to line 48. Line B0
is connected to the line 44, at a point-above the
connection of line 44 to line 47 and to valve 52.
The line 50 ‘had an adjustable needle valve 51
incorporated therein. Between the points of con-
nection of the lines 52 and 47 to the line 44,
an adjustable needle valve 52 is interposed in the
line 44. Finally the hydraulic system'includes-the
filler pipe 58 provided for the tank 48, ‘The oper-
ation of this hydraulic system will be described
later in detail.

Each of the valves 45 and 48 comprises a rotat-
able core 55 (Figures 9 and 10) having three
openings 56, 57 and 58 therein. As shown in
Figure 1, valve 48 is located adjacent motor 29
while valve 45 is located adjacent pump 28. “The
valve 48 is operated by means of a lever 59 (Fig-
ure 5) which is rigidly connected to its core while
the valve 45 is rotated by means of a lever 60
rigidly connected to its core. The levers 53 and
60 are connected together by a link &1 which is
pivoted thereto. Thus, when one of the valve
cores is rotated, the other is rotated. It will be
noted from Figure 9, that in one position of the
valve 45 and valve 48 the fluid from the pump
28 will enter the motor 29 at one side thereof.
On the other hand, with the valve 45 and the valve
48 rotated to the other position, as shown in
Figure 10, fluid will enter the motor 29 from the
pump 28 at the other side of the motor. Thus,
rotation of the motor can be reversed by simul-
taneous actuation of the valves.

In order to obtain a definite quick reversal of
the motor rather than a gradual reversal, I pro-
vide snap-action mechanism for actuating the
valves which is shown in Figures 5. and 6. This
mechanism comprises a lever 62 which is pivoted
by a pin 63 to the core of the valve 45 at the axis
thereof. The valve core extends beyond the valve
housing and its outer extremity is integral with
or rigidly secured to the lever 60. The lever:60
is provided with angularly spaced stops between
which the lower end of the lever 62 may swing
within a limited arc. 'This provides a lost motion
connection for the lever 62 to the valve core which
permits limited movement of the lever relative
to the core before rotating it. A tension spring
65 is connected to the lever 62 at a point 66
towards its outer end and is anchored to the plate
I8 of carriage 3 at a point 67 (Figures 1.and.5)
which is in the same vertical plane as the lever
pivot 63. This provides an off-center mechanism
which will quickly snap .the lever 62 to the exftent
of its movement whenever it is moved past :the
center line 68 shown in Figure 5. Thus, initial
movement of the lever 62 in either direction will
not rotate the valve core. However, as soon-as
the lever moves beyond the center line 68, :the
spring will quickly snap. it to its final position
and quickly rotate both valve cores due to the
mechanical connection provided by the levers ‘58
and 60 and the link 61, The stops 64 serve to
limit swinging movement -of the lever 62, For
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limiting .rotation of tné -valve ;gores 4o predeter-

mined -positions, .stops 64a are :provided .in asso-

«clation with valve 48 to.engage lever 59 and to

limit swinging movement thereof.

In order to operate the lever-62:as the:carriage
reaches the end of its stroke in .either direction,
I provide tripping -members earried by the bed 2
adjacent trackway 1. At.oneend.ofthedrackway,
a8 shown:in Figures 7 and.8, the tripping member
is ‘in the form -of :an angular arm 68 which -is
anchored to bed 2 -and which ‘has -an inwardly
directed horizontal portion 69 for engaging the
lever 62 as the carriage moves-to the righttowards
the end of-the trackway (. ‘The:tripping member
at the other end of the bed .comprises a lever T
which is pivoted at 12 to the upper end of a
bracket 13 secured to:the bed 2. A stop 14 limits
downward swinging of :the lever Ti. A -trans-
versely extending pin Tla (Figures 1, 7 and :8)
on carriage 3 is adapted ‘to move beneath this
lever 11, "It will be mnoted :that 'the Jever-Ji s
provided with a plurality .of openings 15 'to vary
the effective length of the lever 711 and, there-
fore, to vary the point at which it is.engaged by
‘the pin Tte. The member:69, aided by spring 65,
serves to move the lever 62 into substantially
horizontal position directed to the left, as shown
by dotted lines in Pigure 5 when carriage 3 - moves
‘to the extreme right. “When the-carriage 8 moves
to the left, pin Tla passes ‘beneath -the lever T
and will force it upwardly. At this time lever 14
is ‘beneath lever 62 and aided by-spring 65, will
move lever €2 to rthe -full -line -position shown-in
Figure'5.

In the operation -of this machme the -work,
for example a stone slab to be cut, is properly
positioned on the bed 2, as shown'in Figure 8.
The member 71 is-properly -adjusted:to obtainthe
desired stroke or travel of the carriage 3 -along
the trackway 1. The wheel-rotating -motor 15
is energized and the carriage-driving motor 24 is
energized. The wheel € will be rotated and will

cut into the stone-as the carriage is‘moved along.

As previously indicated, and:as will be clear from
Figures 9-and 10, the pump 28-driven by-the:motor
24 will actuate the hydraulic motor 29 whiech
rotates -the earriage-driving’ pinicn {2 ‘that -en-
gages the rack ‘8. ‘With the valves 45 and 48-in
the condition shown in Figure 9, the motor 2§ is
driven in one direction thereby moving the
carriage 'in -one -direction ‘through gear unit 33.
With the valves 45 and 48 inthe condition shown
in Figure 10, the motor 29 is rotated in the other
direction thereby moving the carriage in the op-
posite direction.

‘With the valves 45 and 48 in ‘the cendition
shown in Pigure 9, if the wheel 6 strikes an ex-
cessw«ely hard portion of stone and thereis undue
resistance to movement of the carriage, the back
pressure which would -be built up - thereby in the
line 47 leading to the motor 29 -will ‘be relieved
through valve 52 and line 44 leading to tank 49.
On the other hand, if-this condition occurs with
valves 45 and 48 as shown in Figure 10, the back
pressure built up in line 49 will be reheved
through valve 51, line 50 and line 44.

Since the cutting wheel 6 is driven by a drive
independent from the carriage, the wheel and
carriage drives will have-no effect on each other,

It will be apparent from the above description
that I have provided a stone-cutting magchine
which is lighter, more simple, “less expensive and
more efficient and, therefore, capable of cutting
more ‘stone, than ‘the heavy, cumbersome .and
complicated machines-now commonly ‘in -use for
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cutting stone. Many advantages of this machine
have been mentioned and others will be apparent.

Having thus described my invention, what I
claim is:

1. A machine for cutting stone or the like com-
prising a bed, a carriage mounted for reciprocable
movement along the bed, a cutting member rotat-
ably supported on the carriage, driving means on
the carriage. for directly rotating said cutting
member, means for moving the carriage along the
bed, independent driving means on the carriage
for actuating said last-named means, said inde-
pendent driving means comprising a hydraulic
motor, a pump for supplying fluid pressure to said
motor, means for automatically reversing said
carriage driving means as the carriage reaches
predetermined points along the bed, said means
comprising control means for controlling the sup-
ply of pressure fluid from the pump to opposite
sides of said hydraulic motor, said control means
comprising a pair of valves connected to said
pump and to said motor for changing the flow of
pressure fiuid from said pump to opposite sides
of said hydraulic motor, and means for actuating
said valves simultaneously, said means including
snap-action mechanism and fripping members
along the bed for actuating said snap-action
mechanism.

2. Apparatus according to claim 1 wherein one
of said tripping members is adjustable along the
bed.

3. Apparatus according to claim 1 wherein the
means for moving the carriage along the bed
comprises a pinion disposed on a driven shaft
carried by the carriage and a rack carried by the
bed, and a mechanical drive between said hy-
draulic motor and said shaft.

4. A machine for cutting stone or the like com-
prising a bed, a carriage mounted for reciprocable
movement along the bed, a stone cutting member
carried by the carriage, means for moving the
carriage along the bed, means for driving said
means and including a hydraulic motor, a pump
for supplying fluid pressure to said motor, and

megns for automatically reversing said carriage .

moving means as the carriage reaches predeter-
mined points along the bed, said means compris-
ing control means for controlling the supply of
pressure fluid from the pump to opposite sides

of said hydraulic motor, said control means in- ;

cluding a pair of valves connected to said pump
and to said motor for changing the flow of pres~
sure fluid from said pump to opposite sides of
said hydraulic motor, means for actuating said
valves simultaneously, said means including
snap-action mechanism and tripper members
along the bed for actuating said snap-action
mechanism.

5. Apparatus according to claim 4 wherein said
snap-action mechanism includes a lever to he en-
gaged by the {ripper members, and lost motion
means associated with said lever to permit limited
movement thereof in either direction without
actuating said valves.

6. Apparatus according to claim 5 wherein one
of said tripper members is adjustable along the
bed.

7. A machine for cutting stone or the like
comprising a work-supporting bed, a trackway
associated with the bed, a carriage mounted for
reciprocable movement along the trackway, said
trackway including fracks which cooperate with
guides on the carriage, a cuiting member rotat-
ably supported on the carriage and overhanging
the bed, means on said bed for properly locating
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the work, an electric motor on the carriage for
directly rotating said cutting member, means for
moving the carriage along the trackway, said
means comprising a pinion disposed on a rotat-
able shaft carried by the carriage which engages
‘a, rack associated with the trackway, independent
driving means on the carriage for rotating said
shaft and including a hydraulic motor supported
on the carriage, a pump supported on the carriage
for supplying fluid pressure to said hydraulic
motor, an electric motor on the carriage for
driving said pump, and a pair of control valves
connected to said pump and to said hydraulic
motor for changing the flow of pressure fluid
from said pump to opposite sides of said hy-
draulic motor, mechanical means connecting said
valves together for simultaneous operation, and
tripper members disposed along the trackway for
actuating said valves at predetermined times
during movement of the carriage along the track-
way to reverse movement of said carriage.

8. Apparatus according to claim 7 including a
snap-action lever mechanism associated with one
of said valves and engaged by said tripper
members.

9. Apparatus according to claim 8 wherein the
lever mechanism includes a lever having lost
motion connection to said mechanical means
which connects said valves together.

10. A machine for cutting stone or the like
comprising a bed, a carriage mounted for recipro-
cable movement along the bed, means for moving
the carriage along the bed, said means comprising
& mechanical drive between the bed and carriage,
means on the carriage for actuating said me-
chanical drive, said means comprising an electric
motor, a fluid pump driven by said motor, a fluid
motor for receiving pressure from the pump, said
pump being connected to said fluid motor by its
pressure line leading to one side of said fluid
motor, a line leading from said pump to the oppo-
site side of said fluid motor, a control valve asso-
ciated with the said pressure line and a separate
control valve associated with said other line, me-
chanical means for connecting said valves together
for simultaneous operation to control the flow of
fluid from the pump to opposite sides of said fluid
motor, and operating members associated with
said bed for operating said valves to reverse
movement of said carriage along the bed.

11. A machine according to claim 10 wherein
snap-action off-center lever mechanism is asso-
ciated with said mechanical means for connecting
said valves, said operated members engaging said
lever mechanism.

12. A machine according to claim 11 wherein
Eh?i operating members are adjustable along the

ed.

13. A machine according to claim 11 wherein g
lost motion connection is associated with said
lever mechanism to permit limited movement of
said lever before actuating said valve.

14. A machine according to claim 10 wherein
an adjustable valve is connected to the pressure
line of said pump and an adjustable valve as asso-
ciated with said other line to relieve back pressure
built up in such lines.

15. A machine for cutting stone or the like
comprising a bed, a carriage mounted for re-
ciprocable movement along the bed, means for
moving the carriage along the bed, said means
comprising a mechanical drive between the bed
and carriage, means on the carriage for actuating
said mechanical drive, said means including a
fluid pump and a fluid motor for receiving pres-
sure from the pump, said pump being connected
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to said fluid motor by its pressure line leading
to one side of said fluid motor, &4 line leading
from said pump to the opposite side of said fluid
motor, a control valve associated with'the said
pressure line and a separate control valve asso-

ciated with said other line, mechanical 'means for 5

connecting said valves together for simultaneous
operation to control the flow of fluid from the
pump to opposite sides of said fluid motor and
operating members associated with sald bed for
operating said valves to reverse movement of said
carriage along the bed.

LEONARD L. SMITH.
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