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To all whonv it maly CONCEr:

Beitknown that I, GEORGE F. CLARK, & citbl-
son of the United States, residing at Albany,in
the county of Albany and State of New York,
have invented certain new and useful Im-
provementsin ApparatusforSawing Stone, of
which the following is & specification, refer-
ence being had herein to the accompanying
drawings. |

This invention relates to certain new and
useful improvementsin apparatus for sawing
stone, marble, &c., and while it is designed,
primarily, for use at the quarry for sawing
stone and cross-cubting the same in the
quarry, yet it 1s well adapted for use in saw-
ing stone into slabs after it has been removed
from the quarry. | |

My invenfion has for its object, among
others, to provide a cheap, simple, and effi-
cient means for applying a strip of wire or
twisted wires, or two Or morc such strips, to

o stone for coaction with sand, crushed stone, -
or steel, or other

small grains of chilled iron
like hard substances and water for cutting
stone, and for automatically causing the strip
or strips of wire or twisted wires, of length of
two thousand or more or less feet, as pre-
ferred, to travel at a suitable speed 1n one
direction and then automatically reverse the

‘direction of travel of the strip and run it with

similar speed and at the same time cause the
wire to descend as the stone is cut; also, to
provide asimple means for moving the strips
lengthwise their whole length at a similar
speed and for keeping the strip or strips taut
while running in either direction, and, fur-
ther, to provide simple means for carrying
the strip or strips of wire or twisted wires,
while running in either direction, downwardly
and in a perpendicular line of direction until
the bottom of the intended cut is reached.
These objects of my invention may be ob-
tained- by employment of the means illus-
trated in the accompanying drawings, which
form a part of this specification, in which—

Figure 1 is a side elevation of my appara-
tus in position for operation in a quarry.
Fig. 2is a top plan of the same, and Fig. 318

-

a plan view illustrating several cuts being
made by a singe strip. |

Similar letters of reference refer
parts in the several fioures.

to like

of round or other forms, vet 1

In carrying my invention into practice 1
preferably empiloy an apparatus of the form
of construction shown, that being the form

which I at present consider preferable tor

operation in a quarry. Yet, it may be varied
in respect to some of 1ts parts and within cer-
tain limits without departing from the spirit
of my invention. |

By any suitable means I first form in the
quarry, preferably, two parallel channels A,
cunlken to a depth a little greater than that
intended the stone 18 to he cut to by the strip
of wire or twisted wires. - These channels A
may be at any suitable distance apart, say
from twenty to one hundred feet, or more Or
less, as may be advantageous Or preferred,
and are preferably from three or four feet,
or more or less, in width as may be found 1o
be advantageous for free access to the bot-
tom of the channels for any purpose, and es-
pecially for removal of the mud resulting
from the sawing of the stone. I next form
1 the stone, at the bottom of the said chan-
nels A, holes a a at such distances apart as
may be equal to the width of the stones to be
cut by a single strip of wire, or by two or
mnore strips of wire operated simultaneously,
each making a single cut, or by the use of &
single strip having several turns for cutting
several cuts. These holes & @ in each chan-
nel may be made of diameter corresponding
with that of the footends of the vertical shatts
B and are sunken to a depth of only a few
‘nches and receive the foot ends of said shatts
B, which are to guide the brackets, carrying
the wire-depressing wheels, that the latter
may be suitably ouided in their vertical de-
scent as the stone is being cut. These shafts
B are each placed 1n perpendicular position
with its foot end D in hole ¢ or in a socket I’
in a slightly larger hole, and its upper end

held by any suitable means from moving out

of perpendicular, and preferably by guys o)
'~ Although these vertical shafts B may be
at present pre-
for to make them of square form that they
may hold the brackets C from swiveling on
them, and although the lower ends of sald

shafts may be directly seated in said holes &

or in a socket B', as above stated, yet they
may be otherwise held from moving by any
suitable means.
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-revolving on pintle e.

D

The brackets C Care Placed in position on
the shafts B, and are preferably provided
with a pairof vertical sleeves ¢ ¢, which nicely
fit said shafts and are free tomove vertically

in either direction on the same to any pre-

terred distance, and although said sleeves
may be solid, yet I prefer to malke them sec-
tional and secure said sections, as ¢’ ¢2, to-
gether by suitable nut- head Screws ¢5, as
shown. 1In Fig. ?the upper guiding-wheel E,
at one side, is omitted for showing
view of depressing - wheel D below., These
brackets C are each provided with a pintle d,
projected in direction of the channel A with
1ts axial line at right angles to the axial line
of the sleevesc. On each of these pintles d is
mounted a wire-depressing wheel D of suit-
able diameter and having in its circumfer-
ential face a V-shaped groove for receiving

and holding the wire strip W they are to de- |

presswhile cutting the stone. These wheels
are free to revolve in either direction on their
respective pintlesd. The upper end of each
vertical shaft Bis provided with a wire-guid-
ing wheel E, (one of which is shown in Fig. 2),
L'his pintle e is pref-
erably secured to a suitable bracket I, which
1S pivoted to an arm I, rigidly secured to and
projected outwardly from the upper ends of
sald shafts 3. These wire-guiding wheels E,
being thus secured to the respective shafts
B, are free to swing horizontally in either
direction as the feed or delivery of the run-
ning strip of wire W may require.

I also provide one or more pairs of coacting
strip-wire-carrying drums as, & ¢, of any suit-
able diameter and length and caleculated to
receive from five hundred to five thousand
feet, or more or less, of wire of either sin gle
or twisted strands, as may be found to be ad-
vantageous for use for cutting stone. The
drawings show but one pair of these drums
GG, yet by duplication of these drums on the
same shafts, or by arrangement of the drums
of each pair on different shafts, or by turning
the wire several times between each drum of
& pair, as shown in
be cut at a time. These drums G G’ of each
pair operate alternately, one as 2 take-up
drum and the other as a paying-out drum,
until the wire strip W becomes transferred in
its full length from the latter drum to the
former, when a reversal of the direction of
revolution of these drums causes the paying-
outdrum tooperate as a take-up drum and the
other as the paying-out drum., These drums
G G’ are each mounted on a shaft g and are so
fixed thereto as to revolve with 1t, and when
they are in the form of gz spool, as shown in
Fig. 2, I prefer to so arran ge said drums on
their respective shafts that they may move
lengthwise in either direction on the same, as
may be deemed advantageous tor winding up
or paying out the strip W. These drums are
shown to be flanged for guarding the outer
end coils of the wire strip when coiled in one
or more layers in place on the drums. The

the plan

same time it is drawing the wire strip

Fig. 3, several stones may
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- shafts g are supported in proper bearings 7.

from any suitable framework I, secured to
any substantial platform I, and are prefer-
ably of length between their bearings 7 7
about equal to twice the length of the said

‘drums when the latter are to be allowed to

move lengthwise on their shafis. Mounted
loosely on these shafts g are band or sprocket
wheels J J’ with clutches 4 7" of any suitable
known construction between each Shaft and
the wheel thereon, and any suitable lever-
mechanism, as I, for operatin g said clutches
simultaneously in opposite directions may be
employed for throwing the respective clutehes
alternately into and out of engagement with
their respective coacting wheels J J at the
times reversals of revolutions of the drums
are to be effected. Although these lever
mechanisms I may be operated by an attend-
ant, yet I preferably provide automatic N CANS
forso changing the direction of revolutions of
sald drums. These loosely-mounted wheels
J J"are geared or connected together by end-
less chain or other belt {, so that when clutch
J 18 in engagement with wheel J' on shaft of
drum G" and cluteh jis out of engagement
with wheel J on shaft of drum G the revoly-
ing of the wheel J’ will be in direction of ar-
row 1, causing the drum G to wind up the
wire strip W in direction of arrow 2 at the
off
from drum G,after runnin g through the stone,
as 1llustrated in Fig. 2. C

A reversal of the movement of the lever
mechanism L for moving the said eclutches
may be effected by any suitable known mech-
anism, yet at present, I prefer to employ a
slotted lever K, opposite each drum and piv-
oted each by one of its ends to the frameworls
supporting said drums, with its opposite end
connected by suitable connecting-rod % to an
angularly-arranged arm %’ of the lever L, in
connection with a stop-piece m of anysuitable
form secured to the wire strip W at a short
distance from its fixed end at each drum, as
indicated by dotted lines in Fig. 2, whereby
when the wire has been nearly fully drawn off
from the paying-out drum, as drum G, said
stop-piece pulls against lever K by the draft
of the take-up drum, as G', and moves said
lever outwardly to a short distance, and
through connection-rod % and arm 7’ MOVeES
the lever L in proper direction for throwing
the cluteh 7 out of engagement with the
cluteh of wheel J’, actuating drum G’ and
throwing cluteh 5 into engagement with wheel
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J, actuating drum &, when wheel J’ will be

loose on the shaft of drum G/, while the driv.
ing-belt or endless cable I actuates wheel J,
held by cluteh 7 with the shaft of drum G,
which now becomes the take-up drum, and
revolves the same in direction reverse to that

indicated by arrow 2, when said drum G, wind-
ing up the wire strip, draws it off from drum
-G, while drawing it through the stone for cut-
ting the same until nearly the whole length
of the wire strip has been rapidly drawn
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through the stone in direction reverse to that
indicated by arrows 2 until the stop-plece m
on the strip connected with drum ' operates
lever K opposite said drum and shifts the le-
ver L through its connection-rod for reversal
of the clutehes j 4 for changing the direction
of the revolution of said drums and thereby
ihe direction of the wirestrip W. Powermay
he communicated to one of the said wheels
J or J' through a suitable wheel, as J?, driven
by
of power. (Not shown.)

The wire-strip-carrying drums may be pro-
vided with any suitable bralkes M for reac-
tion against the pulling strain on the drums
when operating as paying- out drums, and
thereby hold the wire strip W taut when run-
ning through the stone and being transferred
from the one drum tothe other. These brakes
are preferably made in the form of a flexible
strap bearing on the periphery of a brake-
wheel N, secured to an end portion of each
shaft of said drums. These flexible straps
(marked n) are preferably of metal, having
one end secured to a stationary plece and bent
on the face of said brake-wheel with the op-
posite end drawn downwardly by a weight,
weighted lever, spring, or other substitute, as
shown in Fig. 1. | |

Although any suitable strip of wire may be
ased for cutting the stone, yet I prefer touse
a strip of length from one-half of a mile toa
milelong and composed o twoor three strands
twisted together and of suitable diameter as
from one-quarter to three-eighths of an inch.
This wire I prefer to run ata speed of about
seven or eight hundred feet per minute, and
‘n contact with the stone and with a mixture
a9 suitable hard cutting substance and wa-
tor in the groove cutb in the stone, until the
whole length of the wire is
<tone and off from one drum and on the other.
Then by reversal of the direction of revolu-
tion of the drums the wire will be run in 1ts
full length and at like speed in the opposite
direction, the cutting mixture of cutting sub-
stance—sand, crushed stone, or chilled irom
or steel, and water—belng introduced into the

groove, when the cut willbe made in direction
In all cases

reverse to that of the former.
while the wire strip is running in these direc-
tions alternately the depressing-wheels D D,
by their weight and weight of their brackets
C C, free to move downwardly on the upright
shafts B, operate to carry the wire strip W
downwardly as fast as the stone is cut. The
repeated reversals of the run of the wire, the
speed of the same, and weight of the said de-
pressing-wheels, together with the mixture of
water and stone-cutting substance, operate to
rapidly cut the stone to the depth preferred,
and by forming the wire strip W of twisted
«trands of wire, which I preferably employ,
the cutting mixture will be largely held in the
spiral channels between the twisted strands

and be drawn by the same through the groove
formed in the stone, to

continue the rapid

an endless belt or cable from any source

run through the:

cutting of the same. By operating this long

‘strip of wire lengthwise and alternately in op-

posite directions the cut of the stone is made
fo be about uniformly the same, instead of
raster at the side from which said wire travels
and slower at the side toward which the wire
moves as in the case of the use of endless
wires as heretofore employed for cutting
stone. This great length of the wire strip
itself operates to preserve the wire in good
condition for effective service for & longer
time than when the wire is used in the form
of an endless one and made to run continu-
ously in one direction as heretotfore.

In the practice of this invention any pre-
forred number of wires may be operated, as
above described, at the same time in the
quarry for cuttinga number of blocks length-
wige, and then by shifting this apparatus
these long blocks may be cut transversely to
divide them into smaller ones to be detached
from the uncut stone beneath by process ot
horizontal drilling and wedging, or other
methods practiced in quarries.

By providing the drums with several grooves
from one to two inches or more Or less apart
from centers for receiving each a wire strip,
and providing such grooves with side walls of
from ten to fifteen inches in depth with width

between about corresponding with the diame-
ter of the wire of the strip, the wire strips.

coil upon coil in each
oroove in the take-up drum and be unwound
aoil from coil in each groove in the paylng-
out drum, and by reversal of movements of
qaid drums cause a number of wire strips ot
oreat length to be run alternately in reversed
directions lengthwise, as above described, for
cutting stones into slabs or thin pieces of any
preferred thickness, and with great rapidity.

In case the wire W is provided with per-
manently-secured stone-cutting
mixture of the granular stone-cutting sub-
stances and water may be omitted.

What I claim 18— |

1. In an apparatus for sawing slone, the
combination with a strip of wire calculated to
be drawn alternately in reversed directions
lengthwise in contactwith the stone to be cut,
two vertical shafls at suitable distances apart
and having their lower ends secured from
moving and at points on a plane below the
line of the horizontal plane to which the stone
is to be cut, brackets caleulated to move in
oither direction on sald vertical shafts, wire-
depressing wheels mounted on spindles which
are carried by said brackets and are calcu-
lated to superimpose weight on the portions
of the wire strip moving in contact with the
stone, of two revolving wire-carrying drums,
cach receiving an end of the wire strip and
capable of having their directions of revolu-
tions reversed, and calculated respectively to
take up and pay out the wire, brakes calcu-
1ated to check the free revolution of the re-
spective drums while paying out the wire,
and driving mechanism caleculated to revolve

may each be wound
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either drum for windin g on thewire while he-
ing drawn through the stone and unwinding
1t from the other drum, substantially as and
tor the purposes set forth.
5 2. In an apparatus for sawing stone, the
combination with a strip of wire calculated to
be drawn alternately in reversed directionsin
contact with the stone to be cut, two vertical
shafts at suitable distances apart and having
their lower ends secured from moving and at
points on a plane below the line of the hori-
zontal plane to which the stone is to be cuft,
brackets caleculated to move in elther direc-
tion on said vertical shaf ts, and wire-depress-
Ing wheels mounted on spindles which are
carried by said brackets and are calculated
to superimpose weight on the portion of the
wire moving in contact with the stono being
cut, of two revolving wire-carrying drums
connected each with an end of the wire strip
and capable of having their divection of revo-
lution reversed and respectively calculated to
take up and pay out the wire, wire-guiding
wheels between ecach drum and its wire-de-
pressing wheel, brakes for checkin g the revo-
lution of the paying-out drum and driving
mechanism for revolving either dru m, as may
be required, for winding on it the wire strip,
substantially asand for the purposes set forth.
o. In an apparatus for sawing stone, the
combination with a strip of wire calculated to
be drawn alternately in reversed directions in
contact with the stone to be cut, two vertical
shafts at suitable distance apart and having
their lower ends secured from movin gand at
points on a plane below the line of the hori-
zontal plane to which the stone is to be cut,
brackets calculated to move in eithor direc-
tion on said vertical shafts, wire-depressing
wheels mounted on spindles which are carried
by said brackets and are caleculated to super-
Impose weight on the wire moving in contact
with the stone, of two revolving wire-carryin o
drums receiving respectively an end of the
wire strip and capable of reversal of direction
of revolution and also capable of endwise
movements in either direction, brakes calet- .
lated to check the free revolution of the re-
spective drums while operating to pay out the
wire,driving mechanism calculated to revolve
etther drum for winding on the wire, and
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clutches, between the drivin g mechanism of

the drums and

drums are
55 tion of the

the shafts on which the said
mounted, for changing the direc-
revolution of the latter and there- ;

ing-wheel
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by reversing the direction of lengthwise move-
ment of the wire strip, substantially as and
for the purposes set fortlh.

4. In an apparatus for sawing stone, the
combination with g strip of wire calculated to
be drawn alternately in reversed directionsin
contact with the stone to he cut, two vertical
shafts at suitable distance apart and having
their lower ends secured from moving and at
points on a plane below the line of the hori-
zontal plane to which the stone is to be cut,
brackets calculated to move in elther direc-
tion on said vertical shafts, wire-depressing
wheels mounted on spindles which are earried
by said brackets and are calculated to super-
lmpose weight on the portion of the wire
moving in contact with the stone, of two wire-
carrying drums, each receiving and holding
with an end of the wire strip and capable of
having their direction of revolution reversed
and also capable of lon gitudinal movement in
either direction, brakes caleculated to checlk
the free revolution of the respective drums
when paying out the wire, a driving-wheel
loosely mounted on each of the shafts of said
drums and geared together by a drive chain
or belt, a eluteh between each said loose driv-
and the shaft it is mounted on, and
a lever mechanism for operating said clutches
simultaneously for ef ecting reversals of revo-
lutions of said wire-carrying drums at timos
forchanging the direction of lengthwise move-
ment of the wire strip through the stone, sub-
stantially as and for the purposes set forth.

9. In a stone-sawing apparatus employing go
a wire strip for cutting the stone and two
drums calenlated to move the wire len gthwise
and alternately in reversed directions, the
combination with said wire strip and said
drums, of bralkes calculated to check the free g9s
revolution of the respective drums when pay-
ing out the wire, a driving-wheel loosely
mounted on each of the shafts of said drums
and geared together by a drive chain or belt,
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acluteh between each said loose driving-wheel 100

and the shaft it is mounted Oon, stop-pieces
secured to the wire at near the points of its
connection with the respective drums, slotted
levers K connecting-rods % and arms 7 and
lever L. all between said clutches and drums, 1oz
substantially asand forthe purposes set: forth.
,. | GEORGE F. CLARK.
Witnesses:
A. SELKIRK, Jr.,
ALEX. SELKIRK.
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