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UNITED STATES

PATENT OFFICE.

- NATHAN F. ENGLISH, OF HARTLAND, AND CYRENIUS M. WILLARD, OF
PITTSFORD, VT.; SAID ENGLISH ASSIGNOR TO SATD WILLARD:.

IMPROVEMENT IN MACHINES FOR CHANNELING AND SAWING STONE.

' Speéiﬁcaﬁon forming'part of Letters Patent No. 160,888, dated March 16, 1875 ; application filed
February 17, 1875.

To all whom it may concern:

Be it known that we, NATHAN FREDERICK
EnceLisH, of Hartland, in the county of Wind-
sor, and CYRENIUS METCALF WILLARD, of
Pittstord,in. the county of Rutland, both in
the State of Vermont, have invented certain
Improvemernts in Machines for Channeling
Stone in the Quarry, or sawing blocks of stone
and other substances into smaller blocks or
slabs, of which the following is a specification :

The object of this invention is to produce a
machine that will cut a channel or channels
into the bed-block from the surface downward
to any desired depth into the rock, clearing
itself from binding in its kerf or channel, and
when a channel is so cut the machine can be
advanced forward, cutting a channel or chan-
nels as deep as it has penetrated to any dis-
tance that the bed-rock is clear; and it con-
sists in the construetion and arrangement of
the parts of the machine, the saw or instru-
ment by which the work is performed, and
the motion given to the instrument in doing
its work.

In the drawings, Figure 1 represents a plan
view; Fig. 2, a side view; Fig. 3, a front up-
right view, and Fig. 4 a rear upright view.

A represents the movable platform to sup-
port the motive power and the actuating parts
of the machine. a & @' are wheels that sup-
port the platform A ; and &' &’ are the axles
that connect each pair of wheels together, and
which are attached to the platform, so that the
axles and wheels may freely revolve. B B are
rails upon which the wheels « travel, and canse
the platform A to be moved in whichever di-
rection they revolve upon the rails. C O are
uprights resting upon the sills of the platform
A, and support the actuating parts of the ma-
chine, and are held in upright position by the
braces ¢ ¢. ¢ is a transverse girt between the
uprights O, to give lateral support to the up-
rights, D D are short transverse shafts re-

volving in boxes d d on uprights C, and have
fast on their inner ends pulleys &’ d’ d’, and
upon their outer-ends crank-wheels d” d/ d
d', having crank-pins d* projecting outward,
and engaging in boxes on plates e, that are at-
tached to the sides of guide-bars E. F I are
transverse shafts or rods between pulleys d/

d’, and are fixed therein eccentrically to their
center, so as to become cranks. F'is a con-
necting-rod or pitman, adjustably fixed be-
tween and turning upon shafts F by the boxes
ff. Gisasawsecured toslide upon the guide-
bar E by the slide g, and yet be carried by the
bar in whatever position it assumes. The
saw is in the form shown in Fig. 2 in side
view. It will be seen that the forward cut-
ting-edge of the saw is straight till near its
bottom end ¢/, when it assumes the form of a
segment of a small circle, thence growing wider
upon a cirenlar line till the full width of the
saw-blade is obtained at about one-third of its
height. The cutting-points ¢’ are about three
and three-fourths inches apart, and are armed
with diamonds for cutters, and each of the cut-
ting-points in cutting desecribes a circle, as seen
in said Fig.2. 1isahorizontal shaft between
uprights C, and revolves in proper boxes on
said uprights, and has at each end a bevel-
gear wheel, 2, gearing into gear-wheels 3 on
upright screw-shaft 4, which screw-shatts pass
through serew-nuts 5 in transverse girt 6, and
upward to a bearing-plate, 7. 8isatransverse
shaft attached to and revolving in bearings on
the girt 6, on the ends of which are cranks 9,
that enter into grooves that are circles in a
connecting-plate, 10, that is attached to the
inside of the saw-plate G. The grooves in plate
10 are of the same diameter as that which the
cranks d* describe in their revolution, which
keeps the three points at which the cranks are
connected to the guide-plate or plate 10 in the
same plane of movement.

The engine or motive power by which the
saw or channeling device is driven is placed
upon the platform A, and from which, by
any mechanical means, power and motion is
communicated to any of the pulleys &, and
if the motion from the motive power is posi-
tive and fixed the pulleys are made larger
or smaller, as desired, as can be seen in the
case of pulley d% which is larger than its
fellow on the same shaft. The pulleys &, be-
ing in revolution, give revolution to the cranks
dt, which puts guide-bar B in motion at each
end by carrying thepoint at which itis connect-
ed to the cranks along with the cranks, and
describing the same circle that the cranks do.
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The saw G, being attached to the guide-bar E,
is given the same motion that the cranks give
the bar E, and any point in the saw describes
a full circle of the same diameter as that de-
seribed by the cranks. Hence, each of the cut-
ting-points ¢’ deseribesthe same circle. Motion
being communicated to the transverse shaft1
from the motive power, the screw-shafts 4 are

revolved, and the effectis that as they revolve -

in their serew-nuts 5 the transverse girt 6 is
drawn down at every revolution of the screw-
shaft, and the cranks 9, bearing in the grooves
onplate10, will depress the saw G by sliding it
down, and advancing it as farasthe gain of the
screw-thread on shaft 4 is at each revolution.
The machine, being placed upon the rock in
which channelsare to be made, isput in motion,
and, by the action of the cranks acting upon
the guide-bar, the saw is forced downward.
The screw, turning, forces the saw still lower
at every revolution, when the points in the nar-
row and rounded lower end strike into the
rock and describe a segment of a circle in its
cutasitisadvanced forward and upward, when
the cutting-points ou the front of the saw will
take into the rock, and clear its way as it cuts
upward. This is continued until the saw is
foreced down into the bed-rock the required
depth, which may be six feet or more, when
the feeding of the saw downward is suspended,
and then the eutire machive is advanced for-
ward by any known mechanical device being
-applied thereto.

Having the saw cut upward in its front
cut gives it an improved advantage in starting
to channel down, or in advancing the cut for-
ward. Another advantage this machine has
is, the saw can be operated close to the per-
pendicular wall of a quarry, however deep it
may be down, and can be made to cut up to

- a perpendicnlar wall in any direction, and can
be tarned to cut channels at right or other
angles to suit the shape of block desired to be
taken from the quarry.

Without departing from the prineiples of

construction, the machine can be made to have
the saw'penetrate horizontally into an upright
face of the ledge, and, when at the depth or
distance desired, can be made to rise upward
and cut perpendicular channels, or to cut hori-
zontal ones.

Two saws, oneat each side, are generally
used, but one only may be used; or gangs of
two or more saws, operating in the manner
described, may be used for cutting blocks af-
ter being quarried into slabs of any dimension.

Having thus described our invention, what
we claim is—

1. The combination, in a machine for chan-
nelingor sawing stone, of therevolving eranks
d*,connecting-rod F, guide-bar E, and saw G,
whereby each cutting-point is caused to cut
upon the line of a given cirele exclusively its
own, substantially as described.

2. The saw G, constructed as deseribed, in
combination with the revolving cranks d*and
their operating devices, as and for the pur-
poses described.

3. In a machine for channeling in stone, the
saw G, having its penetrating end ¢’ narrow
in width, eireular in form, and armed with dia-
monds or other hard substance for cutters, in
combination with the revolving cranks 4+ as
and for the purposes described.

4. In a machine for channeling in stone, the
combination of the saw (&, having the motion
as set forth, with a mechanical device, where-
by the saw is fed down to cut a channel into
the rock, substantially as desecribed.

5. The mode of channeling or sawing of
stone by the saw G, in which each of the cut-
ting-points in cutting describes acircle that is
independent of that cut by any other point in
the saw, substantially as described.

NATHAN FREDERICK ENGLISH.
CYRENIUS METCALF WILLARD.

Witnesses: »
EMMA WILLARD,
WILLIE WILLARD.



