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UNITED STATES PATENT OFFICE.

NAPOLEON B. QUICK, OF GLEN SPEY, NEW YORK.

ICE-CUTTING MACHINE.

1,096,860.

To all whom it may concern’

Be it known that I, NaroLeon B. QUICK,
o citizen of the United States, residing at
Glen Spey, in the county of Sullivan and
State of New York, have invented or dis-
covered certain new and useful Improve-
ments in Tee-Cutting Machines, of which the
following is a specification, reference being
had therein to the accompanying drawings.

This invention relates to machines for
cutting or harvesting ice upon ponds, rivers
or the like, and more particularly to auto-
matic machines of the type adapted to travel
over the ice and provided with means for
cutting the ice into blocks during such
travel, said means usually comprising a
main saw, adapted to make a longitudinal
cut in the ice as the machine travels there-
over and. sever a strip therefrom, and a
cross-cut saw adapted to divide the strip so
severed into blocks of convenient length.

One object of the invention is to provide
a construction in which the weight of the
machine is supported at a considerable dis-
tance from the point at which the cutting is
done, thereby eliminating the danger of
breaking through the ice incidental to the
necessity, heretofore usual in machines of
this character, of supporting a considerable
weight closely adjacent the edge of the ice.

Another object of the invention is to pro-
vide improved means whereby the main saw
may be lifted out of the way when not
n use.

A further object of the invention is to
provide improved means for moving and
controlling the cross-cut saw.

A still further object of the invention is
to provide means whereby the machine
may be conveniently transported under its
own power to and from its place of opera-
tion.

These and other objects of the invention,
together with means whereby the same may
be carried into effect, will best be understood
from the following description of one form
or embodiment thereof shown in the accom-
panying drawings. It will be understood,
however, that the construction shown and
hereinafter described has been chosen for
illustrative purposes merely, and that the
invention may be embodied in other forms
without departing from the spirit and scope
thereof.

Tn said drawings: Figure 1 is a plan view
of the machine with the motor and associ-
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ated parts removed. Ifig. 2 is an enlarged
transverse sectional view showing one pair
of the primary supporting or traction wheels
and the mechanism for applying power
thereto. IFig. 8 is a side elevation of the
complete machine. Fig. 4 is a plan view of
that portion of the machine shown at the
right in Fig. 1 witly the motor platform and
associated parts in place. IFig. 5 is an en-
larged detail elevation of the clutch device
for controlling the movements of the cross-
cut saw. TFig. 6 is a horizontal section of
the parts shown in Fig. 5. Figs. 7 and 8
are detail sectional views of the cam engag-
ing clutch members shown in Tig. 6. Iig.
9 1s an enlarged detail view showing in plan
the clutch mechanism controlling the main
or power shaft of the machine. Iig. 101s a
vertical section of the parts shown in Fig. 9.

12 denotes the main frame of the machine
which is of elongated form in plan, as shown
in Fig. 1. Supported by the frame 12 adja-
cent one end thereof is a motor platform 13
(see Figs. 8 and 4) upon which is mounted
a gasolene or other motor 14. The motor
shaft 15 is provided with a gear or other
transmission element 16 operatively con-
nected with a corresponding transmission
element or gear 17 on the main or power
shaft 18, which is suitably journaled in the
frame 12 and extends longitudinally there-
of. At its end opposite the motor 14 said
shaft 18 is provided with a main circular
saw 19. At its end adjacent the motor 14,
and also at a point intermediate said motor
and the saw 19, said shaft 18 carries trans-
mission elements or sprockets 20 connected
by suitable chain and sprocket or other gear-
ing 21 (see Fig. 2) with supporting and
traction wheels 22 upon which the frame 12
is supported and inoved over the ice in a di-
rection transverse to its length. It will now
he seen that, by reason of the elongated form
of the frame 12, and the arrangement of the
traction wheels 22, motor 14, shaft 18, and
saw 19, the major portion of the weight of
the motor and associated parts, which con-
stitute the heaviest pavt vf the machine, will
Le carried by the wheels 22 shown at the
right in Fig. 1, and which are removed a
considerable distance from the edge of
the ice.

The end 23 of the shaft 18, upon which
the saw 19 is mounted, is made in the form
of a shaft section separate from but in aline-
ment with the main portion of said shaft,
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being connected therewith by a universal
coupling 24, and being mounted in sepa-
rable bearings 25 carried by the frame.
When the saw 19 is not in use the bearings
25 may be opened and the shaft section 23
turned upwardly to move said saw 19 out of
the way. '

26 denotes a gage or guide arranged to en-
gage the edge of the ice and control the
width of the strip cut by the saw 19. Tn or-
der to hold said guide in engagement with
the edge of the ice, and for otherwise ad-
vantageously controlling the movements of
the machine over the ice, it is desirable that
steering means be provided. To this end the
wheels 22 are mounted upon the short axles
27 each of which is pivoted at one end, as at
28, to the frame 12. The free ends of each
pair of axles 27 at each end of the frame are
connected by a bar 29.

30 denotes a controlling lever suitably piv-
oted to the frame, and preferably provided
with a latch 31 codperating with a toothed
rack 32, by means of which said lever 80 may
be secured in any desired position. Said lo-
ver is connected by a rod 33 with levers 84
and 85 pivoted respectively at 86 and 87 to
suitable portions of the frame 12. The op-
posite end of lever 84 is divectly pivoted at
38 to the connecting bar 29 shown at the
left in Tig. 1. The opposite end of the le-
ver 35 is pivoted at 39 to one end of a lever
40 pivoted at 41 to the frame 12, the opposite
end of said lever 40 being pivoted at 42 to
the connecting bar 29 shown at the right in
Fig. 1. '

By the construction just described, opera-
tion of the lever 30 in either direction will
cause the axles 27 to be moved upon their
pivots 28, thereby turning the traction
Only a
slight turning of the wheels 22 is Necessary
inasmuch as 1t is intended that the machine
move in approximately a straight line; the
steering devices just described being. pro-
vided merely to correct any tendency which
the machine may have from any cause to
move out of the line defined by the edge of
the ice previously cut.

In order to reverse the direction of travel
of the machine over the ice and the direction
of rotation of the saw 19, and to hold the
machine and saw stationary when desired,
the following construction is provided. The
gear 17 is formed with a bevel portion and is
loosely mounted on the shaft 18, being held
against longitudinal movement thereon by
collars 43 and 44 fixed on said shaft (sec
Hig. 10). On its side opposite its bevel por-
tion said gear 17 is formed with a cinteh
face 45 codperating with a clutch hub 46
splined to the shaft 18 and longitudinally
movable thereon by means of a cluteh fork
47 cobperating with a groove 48 in said hub.

i The cluteh fork 47 is carried by a slide 49. |

1,096,860

50 and 51 denote guiding sleeves splined
upon the shaft 18 and longitudinally mov-
able thereon. Said sleeves are carried at the
ends of the arms 52 and 58 projecting from
the slide 49, whereby said slide is guided on
said shaft 18 for longitudinal movement
parallel thereto. The arm 53 is formed with
a cylindrical portion upon which is loosely
mounted a bevel gear 54 which meshes with
a bevel gear 55 splined upon the shaft 18
and longitudinally movable thereon by the
sleeves 50 and 51 between which said gear
55 is held.

With the parts in the neutral position
shown in Tigs. 1, 9 and 10, the gear 17 is
entirely disconnected from the shatt 18 and
turns 1dly thereon, leaving said shaft sta-
tionary. Movement of the slide 49 toward
the left from the position shown will cause
the clutch 46 to be engaged with the clutch
face 45, thereby dirvectly clutching the gear
17 to the shaft 18, and causing said shaft to
be rotated in the same direction as said gear.
Movement of the slide 49 toward the right
from the position shown will cause the gear
54 to be brought into mesh with the beyel

portion of the gear 17, whereupon the shaft

18 will be rotated through the gears 17, 54
and 55 in a dirvection opposite to the direc-
tion of rotaticn of said gear 17.

For operating the slide 49 there is seciired
thereto one end of a connecting rod 56
which extends longitudinally of the frame
and is provided at its opposite end with a

raci 57 meshing with a pinion on a shaft 58 ;
Said rod 56 is-

journaled. in said frame.
guided in its movement by means of the rack
57 which engages the upper side of the pin-
ion on the shaft 58 and by a yoke 59 secured
0 said rod and extending beneath said shaft
and engaging the same. The shaft 58 is
provided at its end with a controlling lever
60 preferably carrying a latch 61 codperat-
ing with a toothed segment 62. By means
of the lever 60 and the latch 61 the slide 49
may be so operated and controlled ag to
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cause the shaft 18 to remain stationary or

be rotated in either direction.

Iixed to the portion 23 of the shaft 18 is
a ‘double bevel gear 68 meshing with bevel
gears (4 and 65 which are fixed respectively
to the ends of shafts 66 and 67 journaled in
the frame 12 and arranged parallel to the
general line or dirvection of motion of the
machine in its travel over the ice on the
wheels 22.

68 denotes a frame supported on the shaft
66 by means of bearings 69 arranged to slide
on said shaft 66 and to rotate freely thereon.

70 denotes a sprocket wheel sphined. upon
the shaft 66 so as to rotate therewith but
lengitudinally movable thereon with the
frame 68. Said sprocket 70 is connected by
a chain 71 with a corresponding sprockes
fixed to a shaft 72 journaled in the frame 68
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adjacent the outer end thereof, and to which
chaft is fixed the cross-cut saw 73. The
frame 68 may be swung upon the shaft 66 to
aise and lower the saw 78 by means of a
handle 74 secured to said frame.

It will be understood that the cross-cut
saw 73 is continuously driven through the
shaft 72, chain 71, sprocket 70, shaft 66, and
gears 64 and 63 from the main power shaft
18, and is raised and lowered by the handle
74 to divide into blocks the strip of ice sev-
ered by the saw 19 from the main field. In-
asmuch as the forward movement of the ma-
chine over the field is a continuous one, it
is necessary that the saw be moved rear-
wardly with respect to the frame 12 during
the cutting operation so as to remain sta-
tionary with respect to the ice, and, after
said cutting operation, be moved forwardly
again so as to make a new cut. In order
that the movements of this saw with respect
to the frame may be positively controlled
with reference to the speed and direction of
travel of the machine, and in order conven-
iently to advance the saw for a new cut af-
ter one has been completed, the following
means are provided. 73 denotes a slecve
slidably mounted on the shaft GG between
the sprocket 70 and one of the bearings 69.
Said sleeve is secured to a slide 76 upon the
shaft 67. Longitudinal movement of the
slide 76 upon the shaft 67 causes the frame
68 to be correspondingly moved longitudi-
nally of the shaft 66. The slide 76 1s pro-
vided with hubs or bearings 77 carrying be-
tween them a sleeve 78 (see Fig. 6) within
the ends of which are secured bushings 79
which slide and are guided upon the shatt
67. Said shaft 67 is provided with right
and left spiral cam grooves 80 and 81. Co-
operating with the cam groove 80 is o clutch
member 82 (see Fig. 7) having an interior
projection 83 entering said groove, and co-
operating with the cam groove 81 is a simi-
lar clutch member 84 (see Fig. 8) having
an interior projection 85 entering said
groove 81. The cam members 82 and 84
turn freely within the sleeve 78 but are
held against longitudinal movement with re-
spect thereto by means of studs 86 project-
ing inwardly from said sleeve and engaging
grooves 87 in said clutch members. Said
members 82 and 84 are formed on their ends
with cluteh projections 88 adapted to enter
corresponding notches in cobperating chutch
members 89 and 90. Said clutch members
39 and 90 are arranged to slide longitudi-
nally within the sleeve 78 but are held
against rotation with respect thereto by
means of studs 91 projecting from said
cluteh members and passing through longi-
tudinal glots 92 in suid sleeve. Mounted to
turn upon the sleeve 78 between the hubs 77
isa controlling cam sleeve 93 provided with
an operating handle 94 and in which are

3

formed oppositely inclined cam slots 95
through which the studs 91 pass.

With the parts in the position shown in
Tigs. 5 and 6 the clutch members 82 and 89
are disengaged while the clutch members
84 and 90 arve engaged so that the member
84 is Leld against rotation with respect to
the sleeve 78. The projection 85 within the
member 84 therefore codperates with the
cam groove S1 to move the slide 76 in_one
direction. Said member 84 being  held
against rotation by the member 90, and be-
ing held against longitudinal movement in
the sleeve 78 by the stud 86, the projection
85 becomes, in effect, a fixed projection car-
ried by the slide 76. At this time the mem-
ber 89 is free to rotate, so that the projec-
tion 83 therein has no effect upon the fore-
going operation. If the sleeve 93 be turned
by the handle 94, the cam slots 95, codp-
erating with the studs 91, will cause the
member 90 to be moved toward the right out
of engagement with the member 84, and the
member 89 to be simultancously moved to-
ward the left into engagement with the
member 82, whereupon the slide 76 will be
moved in the opposite direction by the cam
groove S0 and projection 83 as will be ob-
vious. It will now be understood that by
properly manipulating the handles 74 and
94 the operator can cause the saw 73 to ve-
main stationary during the forward travel
of the machine while cutting off a block of
ice and thereupon to rise and move for-
wardly into a position for another cut.

Tt has been customary to convey machines
of this general character, as heretofore con-
structed, to and from the pond ov other
place of operation upon trucks or other ve-
hicles provided for this purpose. In accord-
ance with the present invention, however,
means arve provided whereby the machine
may be transported or moved under its own
power, otherwise than upon the primary
traction or supporting wheels 22, which are
intended to travel only over the ice, so that
said machine will be adapted to propel itself
over ordinary roads or ¢lsewhere as may be
desirable. To this end the machine is pro-
vided with secondary supporting wheels 96
and 97, preferably arranged substantially at
pight angles to the primary supporting or
traction wheels 22, and being of any usual
or well known form adapted to support the
machine upon the ground,

The wheels 96 are driving or traction
wheels and are cavried by a transverseshaft
08 mounted in suitable beavings, hercinaf-
ter more fully deseribed, and provided with
a sprocket 99 connected by a chain 100 with
a cobperating sprocket 101 (see Ifig. 4) upon
a shaft 102 mounted in suitable bearings on
the platform 13 and provided with a bevel
gear 103 meshing with a bevel portion of the
gear 16 on the motor shatt 15. Suitable
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clutch mechanism (not shown) may, if de-
sired, be interposed at some point in the
above described chain of mechanism to in-
terrupt the connection between the wheels
96 and motor 14 when desired.

The wheels 97 are steering wheels and are
mounted upon steering knuckles 104 of well
known form carried by slides 105 hereinaf-
ter more fully described. The steering
knuckles 104 are connected by rods 106 with
arms 107 projecting from a steering post
108 journaled in the platform 13 and carry-
ing at its upper end a steering wheel 109.

By the mechanism above described it will
be seen that the machine can be propelled
under its own power over an ordinary road
and steered in.the same manner as an ordi-
nary motor vehicle,

In order to provide means whereby the
machine may be supported and propelied at
will upon either the primary traction wheels
22 or the secondary supporting wheels 96
and 97 the following construction is pro-
vided. The shaft 98 is mounted in journal
boxes 110 arranged to slide vertically in
guideways 111 mounted on the frame 12.
Said boxes 110 are provided with racks 112
codperating with worms 113 on wupright
shafts 114 suitably journaled in the frame
12. Said shafts 114 are provided with
bevel gears 115 meshing with bevel gears 116

~on a transverse shaft 117 also suitably jour-

naled in the frame 12. The shaft 117 is
provided with a ratchet lever 118 or any
other suitable operating device whereby said
shaft may be rotated to rotate the shafts 114
and raise and lower the journal boxes 119.
Similarly the slides 105" which carry the
wheels 97 are arranged in vertical guides 119

‘supported: by the frame 12, and are pro-

vided with racks 120 codperating with
worms on vertical shafts 121 suitably jour-
naled in the frame and carrying at their up-
per ends bevel gears 122 meshing with bevel
gears 123 on a transverse shaft 124 suitably
journaled on the platform 18 and provided
with an operating or rotating device 125.
By the foregoing construction it will be
seen that the wheels 96 and 97 may be raised
to lower the frame and cause the same to be

“supported upon the wheels 22, or may be

lowered to raise the frame and with it said

~wheels 22 and cause said frame to be sup-

ported upon said wheels 96 and 97.

It will be understood that the machine is
driven to the pond or other place of opera-
tion upon the wheels 96 and 97 until it is
upon the ice at the point where the cutting
is to commence, after which said wheels 96
and 97 will be raised, causing the machine
to rest upon the wheels 22 and operate in
the manner previously described.

In addition to the foregoing function it
will be seen that, by reason of the fact that
the wheels 96 and 97 are arranged at right

1,096,860

‘angles to the wheels 22, said wheels 96 and

97 may, if desired, be employed to move the
machine laterally after completing one lon-
gitudinal cut into a position to commence a
second. .

For convenience the wheels 22 have been
herein referred to as “ primary ” supporting
wheels and the wheels 96 and 97 as “ second-
ary ” supporting wheels. It will be under=
stood that this designation is purely arbi-

trary and that, for some purposes, the terms

“primary ” and “secondary” may be con-
sidered as interchangeable and as used in
the claims ave so intended except as other-
wise limited, :

Having thus described my invention, I
claim .

1. An ice cutting machine comprising, in
combination, an elongated frame, traction
wheels upon which said frame is mounted
for movement in a direction transverse to
its length, a shaft extending longitudinally
of said frame, a saw carried by said shaft
at one end thereof, a motor carried by said
frame adjacent the opposite end of said
shaft and operatively connected therewith,
and transmission devices carried by said
shaft and operatively connected with said
wheels. )

2. An ice cutting machine comprising, in
combination, a frame, a main shaft jour-
naled in said frame and having a jointed
end, a saw directly secured to said jointed
end, and a motor carried by said frame and
operatively connected with said shaft.

8. An ice cutting machine comprising, in
combination, a frame, a main shaft extend-
ing across said frame and having a jointed
end, a saw directly secured to said jointed
end, a motor carried by said frame and con-
nected with said shaft, traction wheels upon
which said frame is mounted, and transmis-
sion devices carried by said shaft and opera-
tively connected with said traction wheels.

4. An ice cutting machine comprising, in
combination, a frame, a main shaft jour-
naled in said frame, a separate shaft section
arranged in alinement with said main shaft,
a saw carried by said shaft section, separa-
ble journal boxes carried by said frame in
which said shaft section is journaled, and a
universal coupling connecting said shaft sec-
tion and main shaft.

5. An ice cutting machine comprising, in
cembination, a frame, wheels upon which
said- frame is mounted for travel over the
ice, a main shaft operatively connected with
said wheels, the main saw operated by said
main shaft, a pair of auxiliary shafls op-
eratively connected with said main shaft
and arranged parallel to the line of travel
of said frame, a cross-cut saw operated by
one of said shafts and arranged to slide lon-
gitudinally thereon, and means operated by
the other of said auxiliary shafts for sliding
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said cross-cut saw on said first named auxil-
iary shaft.

6. An ice cutting machine comprising in
combination a frame, wheels upon which
said frame is mounted for travel over the
ice, o main shaft operatively connected with
said wheels, a main saw operated by said
main shaft, a cross-cut saw operatively con-
nected with said main shaft, 2 movable sup-

port for said cross-cut saw, a sccond shatt’

operatively connected with said main shaft
and provided with a spiral cam groove, and
means cobperating with said groove for
moving said support with respect to said
frame in the divection of the line of travel
of gaid frame on said wheels.

7. An ice cutting machine comprising, in
combination, a frame, wheels upon which
said frame ig mounted for travel over the
ice, n main shaft operatively connected with
said wheels, a main saw operated by said
niain shaft, a pair of auxiliary shafts opera-
tively connected with said main shaft and
arranged parallel to the line of travel of
said frame on said wheels, one of said aux-
iliary shafts being provided with a spiral
:am’ groove, an auxiliary frame slidably
mounted on the other of said auxiliary
shafts, a cross-cut saw carried by said aux-
iliary frame and operatively connected with
said last named auxiliary shaft, and means
cobperating with said cam groove for slid-
ing said auxiliary frame on said last named
auxiliary shaft.

8. An ice cutting machine comprising, in
combination, a frame, wheels upon which
said frame is mounted for travel over the
ice, » main shaft operatively connected with
said wheels, a main saw operated by said
main shaft, a cross-cut saw operatively con-

nected with said main shaft, a movable sup--

port for said cross-cut saw, said support
being guided for movement on said frame in
the direction of the line of “travel of said
frame on said wheels, a second shaft op-
eratively connected with said main shaft
and provided with a spiral cam groove, a
slide on said last named shaft, a member on
said shaft having means codperating with
said cam groove, and means for clutching
said member to said slide.

9. An ice cutting machine comprising, in

combination, a frame, wheels upon which-

said frame 1s mounted for travel over the
ice, a main shaft operatively connected with
said wheels, a main saw operated by said
main shaft, a cross-cut saw operatively con-
nected with said main shaft, a movable sup-
port for said cross cut saw, said support be-
ing guided for movement on said frame in
the direction of the line of travel of said
frame on said wheels, a second shaft op-

eratively connected with said main shaft |

and provided with right and left spiral cam
grooves, and devices alternatively codperat-

S

ing with said grooves respectively for mov-
ing said support.

10. An ice cutting machine comprising, in
combination, a frame, wheels upon which
said frame is mounted to travel over the ice,
a main shaft operatively connected with
said wheels, a main saw operated by said
main shaft, a cross-cut saw operatively con-
nected with said main shaft, a movable sup-
port for said cross-cut saw, said support be-
ing guided for movement on said frame in
the direction of the line of travel of said
frame on said wheels, a second shaft opera-
tively connected with said main shaft and
provided with right and left spiral cam
grooves, members on said shaft having
means cobperating with said grooves respec-
tively, and means for clutching said mem-
bers alternatively to said slide.

11. An ice cutting machine comprising,
in combination, a frame, wheels upon which
said frame is mounted to travel over the ice,
a main shaft operatively connected with
said wheels, a main saw operated by said
main shaft, a cross-cut saw operatively con-
nected with said main shaft, a movable sup-
port for said cross-cut saw, said support be-
ing guided for movement on said frame in
the direction of the line of travel of said
fiame on said wheels, a second shaft opera-
tively connected with said main shafe and
provided with right and left spiral cam
grooves, members on said shaft having
means cedperating with said grooves respec-
tively, and a rotary cam sleeve for clutch-
ing said members alternatively to said slide.

12. An ice cutting machine comprising, in
contbination, a frame, cutting mechanism
carried by said frame, a set of primary
supporting wheels for said frame, a set of
secondary supporting wheels for said frame,
a motor on said frame operatively connected
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with both sets of wheels, and adjusting -

means for causing said frame to be sup-
ported by either set of wheels.

13. An ice cutting machine comprising, in
combination, a frame, cutting mechanism
carried by said frame, a set of wheels adapt-
ed to propel said frame over the ice, a
second set of wheels adapted to propel said
frame over the ground, a motor, means for
operatively connecting said motor with both
sets of wheels for driving the same, and ad-
justing means for causing said frame to be
supported by cither set of wheels.

14. An icé cutting machine comprising, in
combination, a frame, cutting mechanism
carried by said frame, a set of traction
wheels adapted to support said frame upon
the ice, o motor operatively connected with
gnid cutting means and traction wheels,
means to operate said traction wheels to
steer said machine in its travel over the ice,
a second set of wheels adapted to support
said frame upon the ground, said last named
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set comprising a pair of traction wheels op-
eratively connected with said motor and a
pair of steering wheels, and adjusting means
for causing said frame to be supported by
either set of wheels.

15. Anice cutting machine comprising, in
combination, a frame, cutting mechanism
carried by said frame, a set of primary sup-
porting wheels for said frame, a set of sec-
ondary supporting wheels for said frame,
vertical guides carried by said frame, sup-
ports for the wheels of one of said sets

1,096,860

mounted to slide in said guides; racks car-
ried by said supports, vertical shafts ar-

ranged adjacent said guides and provided 15

with worms codperating with said racks,
and shafts connecting said vertical shafts in
pairs and geared thereto.
In testimony whereof I affix my signature,
in presence of two witnesses. ,
NAPOLEON B. QUICK.
Witnesses: v
SterHEN K. WaITmax,
Cmarces O. HoLbrex.

Copies of this patent may be obtained for five cents each, by addressing the *“ Commissioner of Patents,
Washington, D. C.” :



