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l .

The present invention relates to ice rink re-
surfacing machines for smoothing and renewing
the surface of the ice in a skating rink after the
same has been cut up and roughened by skaters,
and its primary purpose is to provide a machine
that is capable of refinishing the ice to a smooth,
unblemished surface in the very minimum of
time and with a minimum of labor.

The maintenance of s -satisfactorily smooth
surface on the ice is one of the major problems
in connection with the operation of a skating
rink, and after several hours of use, it is neces-
sary to clear the ice of skaters to resurface the
ice by scraping or shaving the same lightly, re-
moving the shaved ice, and then spreading a thin
film of water over the surface of the ice to fill
in cracks or cther depressions. Within a short
time the water freezes, leaving the surface-of the
ice quite smooth and unblemished, and skating
can then be resumed. .

Heretofore, the usual method of cleaning off
and smoothing the surface of the ice has been to
send attendants out onto the ice to sweep off the
cut ice with scrapers or sweeps that are pushed
ahead of them; while in other instances, the ice
is scraped clean by scraper blades mounted on

14 Claims.
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. -2 .
the operating efficlency of the refrigerating sys-
tem, and because of the tendency of the ice to
melt on its surface, leaving puddles of water
which cause much discomfort and inconvenience
to the skaters. Both of these undesirable effects
result from the fact that ice is a relatively poor
conductor of heat, and therefore as the ice
becomes thicker, the refrigerant must be main-
tained at a lower temperature in order o trans-
fer heat at the required rate from the surface
of the ice to the refrigerant. The present inven-
tion overcomes this difficulty by shaving away a
thin layer of ice of substantially the same thick-

_ness as the layer of new ice which is' built up

15

when the newly added water is frozen.
Another object of the invention, therefore, is
to provide an' ice. resurfacing machine which

. leaves the ice with a. completely smooth surface,

20
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towed sleds or on automotive vehicles such as the -

small, four-wheel drive vehicles formerly used

in the military services and known popularly as -

the “jeep.” In either case, after the surface of
the ice has been scraped clean, a thin film of
water is spread over the ice to fill in the cracks
and low spots, and surplus water is then
squeegeed away, usually by a number of attend-
ants on skates, pushmg the squeegees ahead of
them.

Among the dlsadvantages of these prior
methods of resurfacing the ice are the excessive
length of time required to complete the opera-
tion, the relatively large amount of human labor
involved, and the tendency of the ice to develop
objectionable rough-surfaced areas where the
newly added water mixes with shaved or cuf ice
missed by the scrapers to form a coarse-grained
slush that freezes hard before the arrival of the
attendants with squeegees. The squeegees have
no effect on the hard-frozen rough ice, and the
ice therefore remains rough until the next time
that it is seraped.

Another undesirable result of prior resurfacing
methods is 4 tendency of the ice to build up
gradually in thickness, due to the addition of
more water than is removed in the form of shaved

jce. 'This increasing thickness of the ice is objec~

tionable because of the adverse effect it has on
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free of any rough areas, and which removes
approximately the same . quantity of ice as is
added in the form of water, so that the thickness
of the ice remains substantially constant.
Another object of the invention is to provide
a self-propelled vehicle that can be operated by
one man, and which functions automatically to
shave the ice, convey the shaved ice to a large
receptacle attached to the vehicle, and .then
squeegee a thin film of water over the surface of
the ice so as to provide a like-new surface when
the water has frozen.
- A further object of the invention in one of its
aspects is to provide an attachment which can
be mounted on the chassis of a jeep or other
aittomotive vehicle to provide a self-propelled ice
rink resurfacing machine at the minimum cost.
The advantage of this feature is that the major-

ity of skating rinks already possess one of more

jeeps that can be used for this purpose, thereby
reducing the investment required.

The foregoing and other objects and advan-
tages of the present invention will become appar-
ent to those skilled in the art upon consideration
of the following detalled description of the pre-
ferred embodiment thereof, reference being had
to the accompanying drawings, wherein:

- Figure 1 is a longitudinal vertical section, taken
at {—fI in Figure 2, through an ice rink resur-

" facing machine embodylng the principles of my

invention;
Figure 2 iIs a transverse vertical section through

- the same, taken substantially along the line 22

56

in Figure 1;
Figure 3 is a partially cut away top plan view

. of therear end of the machine;

. Pigure 4 is a side elevational view of the rear
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end of the machine, taken from substantially the
same position as the view in Figure 1, but show-
ing operating mechanisms raised to the transport
position;

Figure 5 is an enlarged fragmentary section of
a detail, taken at 5—5 in Figure 2;

Figure 6 is a top plan view of the same, as seen
at 6—6 in Figure 5;

Figure 7 is a vertical section through the blade

and worm screw conveyor, taken at 7—7 in Fig-
ure 2;

Figure 8 is a sectional view through tl}e blade
adjusting mechanism, taken at 8—8 in Figure 2; -~

o

. into the ends of the blade.
‘#l extends upwardly through a hole in the top
‘flange-of the cross member 60 at that end of the

Figure 9 is a side elevational view of another -

embodiment of the invention, showing a modi-

fied form of the apparatus mounted on ‘a’ Jeep,

and
Figure 10: is a ftransverse vertlcal sectlon

through the same, taken at 10—i§ in Figlre 9.7

The embodiment shown in Figures 1 to 8, in-
clusive, of the drawings will be described first.
In this form of the:invention, the machine is
seen to comprise an automotive vehicle 20 com-
prising a chassis made up of two laterally spaced,

fore and aft extending frame angle irons 21 and' ¥

22 which are joined together at the front end by
an inverted channel member 18, and at the rear

end by a box beam 23. Mounted on the chassis

in any suitable manner is an internal combustion

engine 24 which is' connected to a transmission :

gear box 25. The transmission 28 is of the four-
wheel drive type, and includes a driving connec-
tion through a forwardly. -extending rropeller,
shaft 26 to a differential mechanism 38 on the
front axle of -the vehicle, by means of which the
front wheels 31 are driven. ‘The rear wheels 32
of the machine are driven by a rearwardly ex-

35

tending- drive shaft 33 which is connected at its.

front end to the transmission 25 and at itg rear
end to -a differential gear mechanism contained
within a housing 34. - The front wheels 31 are
steerable, and are turned by means of steering
gear 35 which is controlled by a wheel 3§ at the
rear end of .a steering column 87. The column
37 is supported at its rear end by a post 41 which
is fixed to and extends upwardly from the right
hand frame member 22. The frame member. 22
extends rearwardly beyond the steering wheel 36,
and mounted on its rear end is a bucket seat 42 in
which the operator rides. Suitable driving con-
trols (not shown). are provided, whereby the op-

erator can start and stop the engine, shift gears,:

apply the brakes on the wheels, etc. E

- Mounted on the frame members 21, 22 and ex-
tending upwardly therefrom at the front end,
midsection, and rear end of the machine are ver-
tical posts 45, 46 and 471 which support a large,
open-topped receptacle, or snow box 50 above the
chassis of the vehicle. The sides of the recepta~
cle 50 project -laterally beyond the frame mem-
bers 24, 22 and are braced by diagonally extend-
ing members 51.
the chassis of the machine between the front

Also mounted on either side of
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and rear wheels thereof are water tanks 55 which -

supply the water for flooding the ice, as will be
explained- in more detail hereinafter.

Carried at the rear end of the machine is a
frame 56 comprised of two fore-and-aft spaced,
transversely  extending angle irons 57 and 58
which are connected together at their ends by
channel-shaped end plates 680 having inwardly
turned flanges at their top and bottom edges.. The
bottom flanges of the end plates:60 slide on the ice

as sled runners to support the weight of the mech- -

anism- carried on the frame 56; and also serve to
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4
gauge the depth of cut taken by the blade. In-
termediate their ends, the angle irons 571 and 58
are additionally connected together by fore-angd-
aft extending members 61, 62, 62, and 84,

The blade is designated by the reference nu-
meral 70 and extends transverse to the direction
of forward travel, with its sharp cutting edge in~
clined downwardly to take a shaving cut on the
ice. The blade 78 is supported at its ends by
hangers 71 having hooks 72 at their lower ends
which are engaged through eye bolts 73 screwed
Each of the hangers

frame, and its upper portion is threaded at 74
and received within an adjusting screw member
75. . The adjusting screw members 715 are pref-
erably in the form of internally threaded sleeves,
tha hottom ends of which rest on top of the end
members §6 around the margins. of the holes
through which the hangers 11 are passed. .
~Bach-of the two -adjusting screws 15 at oppo-
site ends of the frame 58 is reduced in diameter
and has a housing 76 journalled theréon which is
connected to another housing 78 by a horizontal~
1y - disposed pivot pin 79. A shaft 83 is jour-
nalled at one end in the housing 78 and extends
upwardly and inwardly therefrom to a point
within convenient reach of the operator sitting
ini the bucket seat 42. Cross pieces 84 are weld-
cd to the top ends of the shaft §3 to provide han-
dles, by means of which the operator is enabled
to turn the shaft. Shafts 83 are supported near
their inner ends by posts: 85 and 86; the former
being welded at its lower end to the backside of
the rear frame member 58, and the latter being
welded to the top of the fore-and-aft extending
frame member 62. Fixed to the adjacent ends
of the shaft 83 and screw member 15 within the
housings 18 and 76, respectively, are intermeshing
torque-transmission members (not shown in de-
tail herein) which provide g flexible driving con-
nection between the shaft and the screw mem-
ber, whereby the latter is turned by the shaft.

5 Since the hanger Tl is constrained against rota-
tion by its engagement with the eye-bolt 73, it

will be evident that rotation of the screw mem-
ber 15 causes the hanger T{ to be raised or low-
ered, depending upon the direction of rotation. -
The operator is thus able to raise or lower one or
hoth ends of the blade 70 for the purpose of level-
ing the blade or for increasing or decreasing the
depth of cut; such adjustment being made by
turning the handle 84 on the adjusting shaft 83,
The angle of incidence of the blade 76 with
respect to the surface of theé ice is controlled by
means of an adjusting wheel. 99 which is fixed
to the top end of a screw shaft 1. The shaft 91
passes downwardly through ‘a trunmon block at
62 and is journaled for rotatlon therein, but con-
strained against axial movement w1th respect
thereto. The trunnion block 92 has pintles 83
which extend laterally from opposite sides there~
of, said pintles being journaled in bearing blocks
94 mounted on a transversely extending plate 85
which is supported at its ends on'the rear ex-
tremities of the frame members 62.and 63. The
screw shaft 91 projects downwardly from the
trunnion block 92 through a hole in plate 85, and
its lower end is screw threaded through another
trunmon block at 9§ having pintles 97 which are
journaled in bearing blocks 98 on the rear end
of an arm %9 extending rearwardly from -the
blade 70 at the midpoint thereof. Thus, it will
be seen that rotation of the screw shaft 91 causes:
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the trunnion block 98 to move up or down the
shaft, thereby increasing or decreasing the angle
of incidence of the blade 10 with respect to the
surface of the ice. BEnelrcling the screw shaff
9{ and bearing at its hottom end against the
trunnion block 92 is a compression coil spring 100,
the top end of which bears against a washer and
nut assembly 101 and exerts a spring pressure on
the shaft 91 to take up the clearances between
the shaft and the trunnion block 92. This has
a vibration damping effect, eliminating any tend-
ency on the part of the blade 10 to chatter.

The blade 70 is pressed downwardly against the
ice by two laterally spaced, relatively heavy com-
pression coil springs 105, only one of which is to
he seen in the drawings; said springs being en-
gaged at their lower ends by spring seats 106 on
the blade. The upper ends of the springs 105
are held by retainers 187 that are provided on
screws {08; said serews passing upwardly through.
holes in the horizontal flanges of members 6
and 84, respectively, and being secured thereto
by nuts 109.

The blade is propelled forwardly with the ma-
chine by means of two laterally spaced, vertical-
1y disposed rods {18 which are held at their upper
ends within slesves {1{ welded to the back side
of the rear frame member 58 directly behind the
members 61 and 64, respectively. The rods ({8
extend downwardly from their respective sleeves
{1t and pass through holes 112 in bracket mem-~
bers 1138 projecting rearwardly from the under-
side of the blade 70. The rods (10 are freely
slidable through the holes {12 to accommodate
vertical adjustment of the blade by means of the
screw members 15 at opposite ends thereof; and
sufficient clearance is also provided by the holes
{12 to permit angular adjustment of the blade
by means of the adjusting screw shait 2.

The draft connection between the frame 56
and the vehicle 28 is likewise comprised of a pair
of laterally spaced, vertically disposed rods 114
which are welded at their top ends to the mem-
bers 21, 22 and project downwardly therefrom

directly behind the rear frame member 58. ;

When the machine is in operation, the rods t14
push forwardly against the frame member 58
and thereby propel the frame 56 over the ice.
The rods |4 are confined from the rear by metal
straps 15 which are welded at their ends to the
packside of the member 58 to form horizontally
elongated loops. This arrangement of the rods
{14 passing down through the loops fo‘x'*rned by
straps {15 permits the frame 58 to be raised and

lowered with respect to the chassis of the vehicle ;

20, and also allows the frame 5§ to slide laterally
outward with respect to the vehicle when the
same is turned at the corners of fthe rink. In
this way, the mechanism carried on the frame 56
is enabled to reach somewhat farther into the
corners than would be possibie if the frame were
fixed in lateral position behind the vehicle.

The shaved ice or “snow,” as it is usually
called, is removed from in front of the blade T0
and carried in toward the longitudinal center
line of the machine by means of a worm serew
conveyor 129 extending transverse to the line of
forward travel of the machine, directly in front
of the blade. The conveyor (20 is comprised _Gf
o shaft 121 which is rotatably supported at its
ends in bearings 122 that are attached by brack-
ets 123 to the end plates 60. Fixed to the s_hacft,»
{21 on opposite sides of the midpoint thereof are
oppositely directed helical blades 124 ar}d Igﬁ;
the said blades being wrapped in such direction

15
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that when the shaft 12 rotates in a counter-
clockwise direction, as viewed In Figure 1, the
snow on hoth sides of the centerline of the ma-
chine is carried in toward the center.

The adjacent ends of the two helical blades
124, 125 are spaced apart @ short distance, and
fixed to the shaft midway between them is a
sprocket 126, around which is trained a con-
veyar chain 130 having a plurality of paddles.i3i
affixed thereto at equally spaced intervals along.
its length. The conveyor chain 130 and paddles
{31 pass upwardly from the sprocket 126 through
a long, rectangular housing (32 to the top rear
corner of the snow box 5§50, where the chain is
trained around another sprocket 133 mounted on
a shaft {34. The shatt 134 is journaled in bear~
ings (35 on opposite sides of the housing 132,
and one end of the shaft. projects beyond its
bearing and has another sprocket 136 mounted
thereon, over which a driving chain 140 is trained.

From sprocket {33, the conveyor chain 130 and’
paddles (31 extend forwardly through an open-
ing in the front side of the Housing 132 and pass
ahove the open top of the snow box 50 to the
front end thereof. At the front end of the ma-
chine, the chain 130 passes over a sprocket {41
which is mounted on a shaft 142 journaled in
bearings 143. The bearings (43 are mounted on
the front side of a vertically disposed, rearwardly
facing channel member (44 which extends down
the front of the receptacle 50 and is attached
to the lower front corner thereof by an angle
bracket 145. The channel member (44 is also
attached by another angle bracket (46 to the
front transverse beam {9 of the chassis, and ro-
tatably supported at the bottom eénd of the mem-
ber in bearings 150 is a sprocket (51, around
which the chain 1308 passes and then travels réear-
wardly beneath the vehicle to sprocket 128.

In passing under the sprocket 128, the paddles
131 sweep close to the surface of the ice, scoop-
ing up some of the show that has been carried

- in ‘towards the cenfer-of the machiné by the

60
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conveyor blades 124 and 125. The load of snow
carried by each paddle is then elevated through
the housing, 132, and upon passing over the top
sprocket 133, is dumped onto a downwardly and
forwardly ineclined apron 152, from which the
snow falls into the interior of the box 88.  The
apron (82 is fixed to the housing (32 along the
bottom edge of the opening through which the
conveyor leaves the housing.

- The advantage of having the conveyor chain
130 travel forwardly across the open top of the
box 58 from the back end thereof to the front,
is that when the wet snow has piled up at the
back end of the hox fo the level of the conveyor,
the paddles i8f merely push their load of snow
over the top of the pile to the front edge thereof,
where the snow falls away from the paddles to
huild the pile forwardly until the box is entirely
full. By virtue of this arrangement, the box
50 can be filled from end to end without any
attention on the part of the operator, whereas
if the conveyor merely dumped its load of snow
on the apron 1562 in passing over the sprocket
133, and then passed directly down to the lower
sprocket 126, the snow would pile up to the
apron and would thereafter prevent the con-
veyor from discharging its load of snow. This
would necessitate  stopping the machine and
shoveling the snow-out from under the discharge
end of the conveyor, or else require the provision
of other means for spreading the snow out over
the entire area of the box. .
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:The conveyor chain 130 and worm screw con-
veyor 120 are driven by the chain (48 which, as
mentioned earlier, is trained over a sprocket 136
at the top end of the housing 132. The drive

chain 140 passes downwardly from sprocket 13§,

around a small idler 153 which is rotatably sup-
ported by a bracket 154 mounted on the side of
housing 132, and at its bottom end passes around
a sprocket 155 which is fixed to a shaft 156 pro-
jecting laterally from a gear box {60. The gear
box 160 is mounted on the front side of the
housing 132 and is operatively connected by a
drive shaft 162 and universal joints 163, (64 to a
power takeoff shaft (6f projecting -rearwardly
from the transmission housing 25. The power
takeoff shaft (61 is driven from the engine 24
through 2 clutch and transmission system -in-
dependent of the clutch and transmission used
to drive the vehicle, and the conveyors {20 and
120 can therefore be stopped whenever desired
by merely disengaging the power takeof clutch.

The housing 132 is supported at its lower end
on the frame 56 and is attached thereto by means
of a transversely extending pivot pin {68 and by
bolts {8%. The pivot pin 165 extends horizon-
tally across the front of the housing {32 and
is attached at its ends to brackets 170 projecting
upwardly from the frame members 62; §3.. Other
brackets 171 project forwardly from the front
side of the housing 132 and are drilled to provide
holes through which the pivot pin {68 passes.
The bolts 166 are disposed on either side of the
housing 132 and are spaced rearwardly from
the pivot bolt 168. The hoits 18§ pass down-
wardly through angle brackets {72 which are
fixed to the sides of the housing 132, and through
the horizontal fianges of frame members 52 and
63, respectively. When the frame 5§ is resting
on the ice, the brackets 172 are raised.slightly
from the members 62, 63, and the bolts 165 thus
provide a loose connection between them. This
arrangement provides a limited amount of loose-
ness between the transversely extending frame
56 and the upwardly extending housing 132, so
that any swinging movement of the latter in
the fore-and-aft direction due to jerky move-
ment of the driving or conveyor chains 140 and
130, or to inertia forces, has no eﬁect on the
frame 56.

The housing 132 is attached at its top end to
the front member 144 by means of a tie rod {75,
said tie rod being connected by a pivot pin 1716 to a
bracket {77 which is welded or otherwise fixed
to the top end of member [44. The rear end of
the tie rod 175 is connected by a turnbuckle 188
to 2 block 181 which is pivoted at 182 to a bracket
{83 on the top end of housing 132.. The pivotal
connection of the ends of tie rod (75 with mem-
ber 144 and housing 132 permits the latter to be
raised from the working position shown in Fig-
ure 1, to the transport position shown in Figure
4, while at the same time maintaining the hous-
ing 132 in a vertical position. ‘

Spaced rearwardly from the frame 56 and ex-
tending generally transverse to the direction of
forward travel is a water distributing device 185
comprising a plate .186 having two parallel strips
187 and 188 of hard felt or other resilient ma-
terial attached to the underside thereof. The
strips 187, 188 extend lengthwise of the plate {86
and are spaced apart in the fore-and-aft direc-
tion to form a channel {20 which is closed at
its ends. Elbow pipe fittings (891 -and 192 are
connected to the plate 186 in communication with

10

15

: 8
the channel 190, and these are connected by
lengths of flexible hose 193 and. 194 to a T-fitting
195. The T-fitting 195 is connected, in turn, by
sections of flexible rubber hose 195, 197, and valve
188 to the water tank 155 on the vehicle chassis.
The valve 198 is located within convenient reach
of -the operator on the seat 42, and when the
valve is opened the water in the tank flows by
gravity to the water distributing device 185,
where it fills the channel 190 and spreads trans-
versely over the surface of the ice. Since the
channel 199 is closed on all sides, the water is
confined therein and is prevented from escap-
ing laterally over the surface of the ice. Thus,
the water fills up any cracks or depressions in the
ice as the distributor 185 passes over the same,
while ‘the rear strip 188 acts as a squeegee 1o
scrape up the surplus water and leave only a

- thin film of water on the ice kehind the machine,
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"Attached pelpendlculally to the front edge
of the plate 186 is a plate 288, the bottom edge
of which scrapes on the surface of the ice to
sweep up and carry along any shaved ice that
might pass over the top of the blade 78 or other-
wise be missed thereby. Vertically disposed side
wings 201 are fixed to the ends of the plate 208
and extend forwardly therefrom to keep any
shaved ice or surplus water firom escaping around
the ends of the water distributor. The water
distributing device [85 is towed along behind
the machine by two. draft chains 282, each of
which is connected at its rear end to the plate 268
and at its front end to one of the eng membels
80 of the frame 56.

The. frame 58, with its blade 78, worm screw
conveyor 129, and elevator housing 132, together
with the water distributing device 185 is adapted
to be raised from the working position shown in
Figure 1 to the transport position shown in Figure
4, by means of a hydraulic lift in the form of a
cylinder 203. The cylinder 282 is pivotally con~
nected at its bottom end by a pin 284 to a bracket
205 mounted on the underside of the hox beam 23
and extending rearwardly therefrom. The cylin-
der extends upwardly from its pivot support, and
projecting from the top end thereof is a piston
rod 206 which is connected by a pin 287 to.an arm
208 extending forwardly and upwardly from a
transverse shaft 208.

The shaft 209 is journaled in bearings 2i8
mounted on the back side of the vertical box-
supporting posts 47, and fixed to the extreme ends
of the shaft are rearwardly extending arms 2i1.
Lift ¢hains 212 are attached to the outer ends of
the arms 211 and hang downwardly therefrom;
the bottom ends of the chains being attached to
lever arms 23 intermediate the ends thereof.
The front ends of the lever arms 213 are connect-
ed by pins 214 to brackets 215 on the front frame
member 57, and the lever arms extend rearwardly
from the brackets 215 between two Ilaterally
spaced, vertically extending bars 28 which are
bridged at their top ends by a bolt 228. The bolb
220 serves as a limit stop to limit the upward
swinging movement of the lever arm 218, while a}
the same time permitting a certain amount of Iost
motion .of the arm.

When both the frame 56 and water distributing
device 185 are resting on the ice, the lever arms
213 are substantially horizontal, and the limit
stop bolt 220 is spaced several inches above the
top edge of the lever arm. As the lift chain 212
is pulled upwardly by the arm 211, the lever arm
213 is raised, lifting the water spreading device
185 clear of the ice without raising the frame 56,
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until the lever arm 213 engages the bolt 220. At
this point, the lever arm 213 picks up the frame
56, and further lifting of the chain 212 causés the
frame 56 to be raised to the transport position.

Fluid pressure for operating the lift cylinder 283
is derived from a hydraulic pump 22 i mounted on
one side of the motor 24 and driven by a belt 222,
The fluid discharsed by the pump 221 is delivered
through one of two flexible lines 228 and 224 to
one end of the cylinder 203; the othér line serving
as a return pipe to ¢airy the exhaust Auid back to
the pump. The flow of fliid from the piump 221
is controlled by a selector valvé 225 having an
operating lever 226. which i§ ¢onnécted by 4 push
rod 2217 to a pivoted control 16vet 230 on the steer-
ifig eolimn siipport post 41. 'To operate the iift
cylinder 203, the operator merely moveés the coh-
trol lever 230 either forwardly or réarwardly from
the néutral céfitér position, theréby éausing the
fluid pressure from the pump 221 to be transmit~
ted to either the top or bottorn éxrd of thé cylinder.

In its operation, the machine ig driven ovér the
iee with the blade 18 carefully leveled and set to
take a light shaving cut on the icé.  The shaved
jce produced by the blade is moved in toward the
center line of the machine by the worm screw
conveyor 120, where it is picked up by the paddles

10

10

woth screw conveyor 215 having opp051te1y di-

rected blades which carry the shaved ice in to-

ward the céntér 1iné if the machihe. The shaft of
the wortl serew conveyor 275 proaects thirough
one of the éhd Mmembers 212 and has a sprocket
280 fixed thereto which i§ drivesi by a chain 281,
The chain 281 is trained around dnother sPFocKES
282 that is mounted ong short shaft 283 jouriialed
ing bearmg 284 on thé frame 266.

The shaft 283 is driven frot a rearwardly pro-
jecting power také: off shaft 285 of the jeép, and
is connected thereto by & telescopmg drivé shatt
586 havmg tmiversal jOmts 287 at each end there-

_ of, giid by bevel gears 290,

15
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‘ The elevating conveyor 265 consists of two 1at-
erally §paded eridless chaing 291 which are. tramed
aroutid sprockéts 292 on the shaft of the worii
screw conveyor 275, and exterid upwardly there-
from through the housmg 264, Attached at both
efids to the chalns 291 are paddles 293 which carry
the shaved. icé up to- the top of the housmg 264,

- and then de the same ififo the ok 268, Af the

25

131 on elevator chain (30 and raised through

housing 132 for discharge into thé snow box 8.
At the same time, the valve 198 is opened, allow=
ing water from the tank 55 to flow by gravity
down through the water distributing device 183,
where the water is applied to the surfdce of the
jce as a thin film. When the entire: surface of
the ice has been re-surfaced, the machine is driv-
en to a suitable unloading place where the shiaved

ice is emptied out of thé snow box. To facilitate

this unloading operation, ore side of the snow box
is preferably hinged at 235 so that the sidé can ve
lowered, making it easier to shovel the snow out of
the box.

Another form of the inventmn is illustrated in

Figures 9 and 10, wherein the machine is seen to
comprise an attachment that is adapted to be
mounted on a jeep 250 or other automotive vehi-
cle. In this case, a stationary frame consisting of
side members 251, rear cross member 252, and
front cross member 253 is more or less permas
nently attached to the chassis of the jeep 250 in
any suitable manner. Welded to the side mem-
bers 251 and extending upwardly therefrom are
inverted V-shaped members 254 having brackets
255 at the apex thereof which are connected by
pivot bolts 258 to brackets 257 on the underside
of a receptacle 260 at the midpoint thereof.
Mounted within the box 260 along the sides
thereof are water tanks 261 which supply water
to the distributing means.

Mounted on the rear end of the box 260 by
structural member 262 and braces 263 is a ver-
tically extending housing 264 of rectangular cross
section, which encloses and cdoperdtes with an
elevating conveyor 265, Theé housing 264 is spaced
slightly behind the réaf member 252 of the §td~

tionary frame, and the boftom end of thé hoiis~

ing is suitably attackied to & transversely extend-

ing frame 266, As in the preceding embodifient, :

the framé 266 consist§ of twé foré-and-aff
spaced, laterally extending ahgleé irons 270 and
271 which are joined together at thieir ends by
channel-shaped end plates 2712 afid 213 - that
slide on the i¢e in the manner of sleéd runiiers.
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A Dblade 274 is mounted ol the frame 266 ifi &

manner similar to that showi i the preceditig’
erbodiriérit, and directly ahiéad of the blade is &

(]

top end of the housing 264, the chains 291 pass
aveér sprockets 294 afid’ 295 and extend forwardly
thérefrom to & sprocket 296 at the front end of
the machifie. -

Theé sprockeét 296 is mounted 66 8 shaft 300
which is. jotifrgléd in bedarings 301 mounted at
the top eiid 61 & supportmg structure 362. The
structure 302 inicludés sidé members 303 and
braces 3504 Whiéh- aré attached to the sides of
the box 260 hear thé front end thereof. Thé
worm screw conveyor 216 is dnven in a clockwise
directionl 4§ viéWed itt Figiiré 9, and the left
hand - coursé 6f -tHé conveyor chain 261 W1thm
the hotising -264-i§ theréfore aseendlng while tne
right hand -BOUFSE i descendmg Shaved ice
picked Up by the paddles 283 is earried up to the
top of thé- hoi1s1ng, siid diimped inté the box 260
as the conveyor chaiii passes over the top sprocket
284, .The empty éonveyor c¢hain then travels
forwardly, arounid the front sprocket 286 and
theti doubles bgek: to theé housmg 264, wheré it
passes over the sprocket 295 and descends within'
the housing to sprockets 292 at the bottom end
thereof:.

An- 1nverted channel member 305 is fixed to
one sidé of the housing 264 dnd extends rears
wardly thetrefroii; and mouhted on the outer
end of the meéinber is-a blicket seat 308 for thé
operator; Theé chHanhél. member 305 is braced
on- both: sides by menibers 307 extendmg down=
wardly and forwardly. t6 the téar frame member
211, Wwhere . they are attached in any su1tab1e¢
manner. :

The: regular steering Wheel of the Jeep is re=
moved, and. in- its place is a fAexible drive doii~
nection 310. of any .conventionsl-form, which :
connects the steering shaft With a rearwardly
extending shaft 3(f. The rear end of the shaft
811 is rotatably supported in a bearing 312 at
the top end of & supporting post 313, and fixed
to the.end: of the shaft is. a stéering wheel 314;
Other. connections. (not shown). are made to the
cluteh pedal brake pedal, gearshift, and ignition
sw1tch of the jeep; so, that the same can be.ops
erated from the operator’s station at the seat 306,

To the rear of .the frame 266. and extending:
trafisverse to the d1rectlon of forward travel is
a water dlstrlbutmg devme 315 which is substan-
tlally 1dent1ca1 to that descrrbed in the preceding. -
.. Water is carried from the two

261 to. -the distributor 315 through

. pibes 316 and 3071 which connect mto & T=Gtting

320. Extending downwardly from’ the T-fitting







