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To all whom it may concermn:

Be it known that I JOHN T. HOURIHAN, of

- Boston, county of Su: Efollr and State of Mas-

achusetts have 1nvented an Improvement in -
Ice~P1an1nﬂ' Machines, of which the followmﬂ'
descr 1pt1on in connectmn with the accompa- -

nying drawings, is a specification, like letters
and numerals on the dmwmfrs representmﬂ'
like parts.

This invention relates to ice- pla,mnﬂ* ma,- 1
chines; and it has for its object to improve

the construction of the machine, to the end
that a large sheet of ice may be planod evenly
and smoothly and to a predetermined level,

the machine kept from sluing as it advanee% |
the planing-knife easily 1em0ved whenever
desired for the purpose of sharpening or oth-
erwise and also adjusted to its support to
compensate for wear and also caused to oc-

cupy different elevations relative to the run-
ners of the machine and also thrown up out:

of operative position to enable the machine
to be transported, and, furthermore, to the

end that the machine may be guided as it ad-
vances and 1ts front end elevated whenever
desired to raise the planing-knife free from

contact with the ice—as, for instance, when

turning the maehme—-—-—and furthermore, to
the end that the planed ice in rear of the ma- |
chinemay be cleared as the machine advances.
The machine comprises, essentially, a run--
ner-bearing frame and a planing-knife which
extends from side to side of the machine; and
the invention consists, essentially, in mount—:
ing the planing- knife on movable supports, .
whel eby it may be thrown out of operative po-
sition whenever deswed, also in holding said.
planing -knife rigidly in operative _'[)08113101:1

for use and for adgustmn‘ it to différent ele-
vations while so held; also in making the ad--
Justing device, by means of which the plan-

ing-knife is held in operative position and
in dlﬂfe1 ent elevations relative to therunners,

movable with the knife when the latter is
thrown up out of operative position; also in:
providing ice-engaging guides in front and

end thereof, which are adjustable and mov-
able into and out of engagement with the
Ice, as may be required, said ouides being
emplnj ed for the purpose of “‘Illdl]l“‘ the ma-|

eupying

—

| ehine and also for assisting in plevenlmﬂ' the

machine sluing as it a,dvances, also in pro-

! viding a front shoe which is movable from a

DO%lthI] above to a position below the run-
ners, and vice versa, and which is adapted to
be held fixed in eithel position and when oc-
a position below the runners will ele-
vate the front end of the machine, so that

the planing-knife will be held out of contact

clearing the. planedice in rear of the machine,
throwing the chips onto theunplaned i ice, and
thereby obvlatmﬂ' the necessity of going over
the ice a second time with a Speclally-eon-
structed apparatus for elearmﬂ' the ice.
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| with the ice, and also in providing means for .

Figure1shows in plan view an ice-planing

machme embodying this invention; Fig. 2, a
diagram showing in full lines the ice as 1t

will appear as 1he machine makes its first

cut and the relative position of the runners
and showing in dotted lines the position of
the runners when making the second cut.

Fig. 3is a longltudnml VGI‘EIC-—:ﬂ section of the

maehme shown i 111 Fig. 1, taken on the dotted
lines « =, FKig.
shown in I‘w 1; IFig. 5, a sectional detail of
one of the su:le bars of the frame and runner
carried by it; Fig. 6, a sectional detail of one
of the side bars of the frame and 1‘111211161‘ car-
ried by it, taken on the dotted line 2z z Fl_.:,S
7 and 8, details of the knife and its suppor
Fig. 9, a detail of one of the straps on the
CIross- bar for holding the adjusting-nuts in
position; Fig. 10, a detall showing one of the
ad,]uqtmﬂ—nu’rs enﬂ'aﬂ'ed by said stmp, Fig.
11, a side view of a por'tlon of the draft- ftame

at the forward part of the machine; Fig. 12,

a detall showing the clearing-board a,t the
rear of the machme TIrig. 13 is a detail of

the means for holding one end of the cleal- .

ing-board in place.

| The ranner-bearing frame con51sts essen-

tially, of the side bars A A arr anﬂ‘ed In par-
allelism and joined to'ﬂ-'ethet' by the cross-bars
A? A® and braces A"* Each. side bar A A’

bears a runner @ a’, which is made independ-
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ent of the side bar beaunn‘ 1t, and said run-

ners are connected with sald s1de bars in an
adjustable manner, whereby they may be in-
dependently adjusted to different elevations.
As a means of thus adjustably connecting the
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of the screws a’.

ranners a a'.

5 - 852311

runners with said bars they may be pivoted

thereto at their rear ends and their forward

ends adjusted to different elevations.
- As herein shown, a pair of vertically-dis-
posed plates a* are bolted or otherwise se-
cured to the opposite sides of each side bar
at or near its rear end, and said plates pro-
ject below the lower edges of the side bars
and receive between them the rear ends of
the runners, and pivot-pins ¢® pass through
the projecting ends of said platesand through
the runners, to thereby pivotally connect the
rear ends of the runners with the side bars.
A pair of plates a?, similar to the plates a?,
are secured to the opposite sides of each side
bar A A’ator near its forward end, the lower
ends of which project below the lower edges
of the side bars and receive between them
the forward ends of the runners, although
the projecting ends of said plates are not con-
nected with said runners, bat merely serve
to form vertical guides for the runners. |
Adjusting devices are provided for the for-
ward ends of the runners o o', by means of
which they are held in different positions,
and as herein shown said adjusting devices
consist of vertical serews a®, passing through
vertical holes in the side bars A A’ and pro-
jecting both above and below said side bars,
and said screws turn in nuts af (see dotted
lines, ¥ig. 3,) which are set into and secured
to the side bars along their lower edges ad-
jacent the runners. The lower projecting
ends of said screws a® pass freely through

plates a’, which are secured to the upper

edges of the runners, and beneath said plates
recesses a® are formed, which receive heads

a’, formed or provided at thelower extremities |

_ By means. of said heads a”
and plates a’the screws a’are connected with

the forward ends of therunnersandina man-

ner whereby said screws may be revolved.

Hand-cranks o' arve attached to the upper

ends of said serews ¢, by means of which |
they may be turned to raise and lower the
forward ends of the runners.
that any other form or construction of ad-
Justing device may be provided for accom- |
plishing this result; but the form herein

It is obvious

shown is simple and effective and the runners
not only adjusted to different elevated posi-
tions, but also held in whatever position they

may be set. Therunnersare thussupported

by the frame and adjustable relatively there-

to independently of each other. |
A knife b, which is made as a flat blade or

planing-knife, has its front edge beveled to
serve as a cutting or planing edge, and said

knife b is made of suitable length to extend
from side to side of the frame between the

- flat arms pivotally connected at 0* to the

lower ends of vertically-disposed plates b3, |
‘which are secured.to the front side of the

| _ The knife b is attached to |
knife-supports ', which are herein shown as

bar.

position, as shown in Figs. 1 and 3, to plane
the ice. The knife is secured to the under
side of the forward extremities of said swing-
ing arms b' by bolts 2, which pass through
transverse slots 3, formed in said knife, and
thence through the arms b, said slots there-
by enabling the knife to be adjusted back
and forth in the direction of the length of
the slots. To more securely hold said knife
and better enable it to withstand the strain
to which it is put when planing theice, heel-
pieces b* are bolted to the under side of the
swinging arms, against which the rear or heel
edge of the knife abuts, and said heel-pieces
bt are likewise formed with slots 0° for the

‘bolts, whereby they may be adjusted to cor-

respond to the adjustment of the knife.
Plates 0% are secured to the upper sides of
the extremities of said swinging arms,which
bear ears 07, and for simplicity of construc-
tian said plates b® are secured in position by

These pivoted or swinging arms ex-
tend forward and hold the knife In proper
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the same bolts that are used to attach the
knifeand theheel-piecestosaid arms. Screw-

threaded rods 0% (three in number) areloosely
connected at their lower ends to said ears b7,
and said rods are disposed vertically, or sub-
stantially so, and their threaded ends enter
internally-screw-threaded nuts 4”, which are
set into and supported by a cross-barc. The
nuts b® (see Fig. 10) have cylindrical bodies,

which enter correspondingly-shaped recesses

in the cross-bar ¢, being thereby free to turn
in said recesses, and they have at or near
their upper ends circumferential grooves b,
which occupy a plane just above or flush

‘with the top of the cross-bar ¢, and the up-

per ends of said nuts, above the grooves, are
formed as bevel-gears 6. A pair.of straps

b? (see Fig. 9) are provided for each nut 0%,

which are bent angualarly to recelve the cross-
bar ¢, to which they are attached, and which
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abut together to embrace the nut, and said

straps 0'* are formed with semicircular re-
cesses 6%, which when abutting together re-
ceive the nut, and said semicircular recesses
are made of a smaller diameter than the di-

| ameter of the recess in the cross-bar which
| receives the nut, and consequently the strap
' will project inward beyond the walls of said

recess. and will enter the circumferential
groove 0¥ in the nut 0°. The nut 1s thus
supported by said straps, which enterits cir-

115
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cumferential groove, yet said nut is free to

be revolved. Each nut has at its upper end
a bevel-gear b4, which is engaged by a bevel-

gear b5, secured to a horizontal rod or shaft

125

b5, extending crosswise the machine in par- .

allelism with the knife, and said rod or shaft
b1% has its bearings in standards bY, erected
on said cross-bar c.
tal shaft 6'° the nuts 67 will be revolved, and
the threaded rods {°, which are 1n engage-

ment with them, move longitudinally or up

cross-bar A% there being three such pivoted | and down, according to the direction that
or swinging arms b’ supported by said cross- | said shaft is turned, |

By turning the horizon- -

130
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 The threaded rods b® and nuts b° and the

nutsserveasand constitute means for holding
the swinging arms b’ and knife borne by them

1n operative position and also for adjusting

said knife to different elevations. As three
swinging arms 0’ are herein shown, I have
also provided three threaded rods 4%, nuts
therefor, and means for holding and operat-
ing said nuts, all being mounted on the cross-
bar c.. By turning the shaft d% it will be
seen that the knife will be adjusted and held
in different elevations relative to the runners
and independently thereof. |

I do not desire to limit my invention to the
particular construction of the means herein
shown for holding and operating the adjust-
ing-nuts or, in fact, to the particular means
herein shown for holding the knife and ad-
justing it to different elevations, as it is ob-

vious that other means may be employed by

which substantially the same results may be
accomplished without departing from this
Invention.

When transporting the machine, it is de-
sirable to raise the knife into ‘‘out-of-use”
position, whereby it cannot come in contact
with any obstacles, and as a simple way of
carrying out this part of my invention the
cross-bar ¢ is made removable from the side
bars A A’ bearing it and when removed may
be swung rearward, as represented by dot-
ted lines, Fig. 3, the knife and its adjoining
parts swinging on the axis of the arms b'.
T'he cross-bar ¢ is herein represented as rest-
ing upon the side bars A A’ between blocks
¢ ¢', which are secured to or which may form

an integral part of Sa,idl side bars, and said
cross-bar ¢ is held in position on said side

bars by straps or plates , which are pivotally
connected tothe blocksc'atoneend, as at d’,

and detachably connected to the blocks ¢’ at
‘the opposite ends by means of bolts d?.
detaching the bolted ends of said straps d

By

they may be swung outward on their pivots

~ d’, to thereby permit the cross-bar ¢ to be

50

lifted from the side bars and swung into the
dotted-line position, Fig. 3, together with all
the parts attached to or borne by it.

1The knife 6 is normally held when in use
so that it shall occupy a position oblique to
the plane of the tread-faces of the runners,

~ as represented in the diagram, Fig. 2—that

535
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is to say, one end of the knife will oceupy a
position substantially flush with the tread of

one runner, as ¢, and the opposite end of

sald knife will oceupy a position below the

tread of the otherrunner, and such obliquity

may be varied more or less by the independ-
ent adjustment of the runners. The advan-
tage of holding the knife in such relative po-
sition to the runners is that when making

‘the first cut, both runners bearing on the
surface of the ice, the cut will be slanting or

ry

['he . from side to side, and when making the sec-
means employed forholding said nuts in posi- | ond cut one of the runners will follow along
tion on the cross-bar and for operating said | in the deepest part of the

irst cut and the
other runner will bear on the surface of the
ice, and the said second and successive cuts
will consequently be in a horizontal plane.
In Fig. 2 the full lines represent the run-
ners when making the first ¢cut and the dot-
ted lines represent the runners when making
the second cut. | |
A pair of vertical plates or bars e €' (sce
sectional detail, Fig. 6) are secured to the
opposite sides of each side bar A A’ immedi-
ately in advance of the knife b, the outside
plate ¢ projecting below the side bars a short
distance only and the inside plates project-
ing below the side bars and terminating with
an ice-engaging prong ¢* at a point below or
flush with the tread-face of the runner.

These plates ¢ ¢ on each side bar serve to

form vertical guides for the runners, and the
inside plates having, as they do, an ice-en-
gaging prong e° will serve to engage the ice
Just in front of the knife and may conse-
quently be used in guiding the machine.
The inside plates ¢’ are formed or provided
with vertical slots €, which receive the bolts
by which they are secured to the side bars,
and sald slots e¢® permit vertical adjustment
of the plates. o

In rear of the knife b an outside plate £ is
secured to the outside of each side bar A A’,
and said plates f are constructed like the in-

side plates ¢'~that is to say, they each have
vertical slotswhich receive the bolts by means

of which they are attached to the side bars
and have their lower ends terminating in an
1ce-engaging prong at a point below or flush
with the tread-faces of the runners. Said

75
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plate may be vertically adjusted so that its

1ce-engaging prong may terminate above or

below the tread of the runners. These rear
plates f also serve as guides for the machine

| and also when in engagement with the ice

will prevent the machine from sluing as it
advances. - | |
At the forward part of the machine a shoe
g 1s provided, which is pivoted at ¢’ to a
bracket on the cross-bar A® and a hand-le-

ver ¢* is formed integral with or connected

with said shoe ¢, by means of which it is
moved on its pivot. The shoe g may be
moved to a position above or below the tread
of the runners, and when below the tread of
the runners the forward part of the machine
will be slightly elevated in order that the
planing-knife 6 may thereby be raised out of
contact with the ice. Inturning corners this

shoe may be employed to elevate the forward

end of the machine slightly instead of neces-
sitating throwing up the knife by the re-
moval of the cross-bar c. The hand-lever ¢?
has on it'a projection g? which is adapted to
be engaged by a catech ¢!, pivoted at ¢° to a
stand on the frame and having a footpiece ¢

~oblique to the plane of the surface of the ice | for operating if, and said projection and

IIO
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‘is also detachable.
thus be securely held in an obligue position

4 | _ - 652,311

catch serve as a means for locking the front | and cross-bar A% at the junction of said bars,

shoe in its position to raise the forward end

of the machine.

A cross-bar-h, formed with trunnions at the
ends, is pivotally connected with the forward
ends of the side bars A A', and said cross-bar
has a pole A" attached to it. The pole 4’ has
a flat board A? placed upon it, and above the
board and also below the pole metallic straps
I3 are placed, and bolts pass through said
straps, board, and pole torigidly secure them

together, thereby forming a rigid structure. -
The straps #° /%, one above and the other be-

low the pole, both extend rearwardly beyond
the pole for a short distance, and their ex-
tremities are bent at an angle, as represented
in Fig. 3, and said projecting ends of the
straps receive between them the pivoted bar
h, and a bolt passes through said straps and
also throungh any one of a series of holes A*
in the bar A, to thereby connect the pole to
said bar. At each side of the pole the board
h? has attached to it, above and below, a simi-

lar strap /% (see Figs.1 and 11,) and said straps |

extend rearwardly for a short distance and
have their extremities bent at an angle to re-
ceive and embrace the pivoted bar A,although
said projecting portions are not bolted to said
bar. At the rear end of the machine a pair
of handles + may and preferably will be se-

cured by means of a frame ¢/, which is at-|

tached to the rear ends of the side bars A A’.
Also at the rear end of the machine a clear-
ing-board is provided, which is adapted to
follow in the rear of the machine and clear

the ‘“‘cut” of chips, and said clearing-board

is herein shown as a flat board », set edge-
wise and disposed obliguely to the travel of

the machine, and on one side of said board.

n—as, for instance, on its rear side—two pairs
of ears n' are shown, having vertical holes

through them, the ears of each pair being dis- |

posed one above the other, and the uppermost
ears are near the upperedge of the board and
the lowermost ears are near the lower edge

of the board.
‘An arm 7? is attached at 7° to the rear end

of one of the side bars, which projects in-

wardly toward the clearing-board, and said
arm is bent downward at substantially right

passes through the pair of ears n’ at or near
one end of the board. This connection is,
however, detachable for purposes to bé ex-
plained. An arm m is attached to the rear
end of the otherside bar, which extends rear-
wardly, and said arm m has a short down-
wardly-projecting pin /', which enters the
uppermost ear at the opposite end of the clear-
ing-board, and said arm m is bent downward,
as represented in Fig. 13, and its lower end
enters the lowermost ear.
The clearing-board will

relative to the travel of the machine, with its
forward end bearing against the side bar A’

This connection

as shown in full lines, Fig. 1. 'V
is desired to reverse the position of said clear-
ing-board n for the purpose of clearing the
chips in the opposite way, it will be detached
from the armsn? and m. Then said arms will

be detached from the side bars, and the arm

n® will then be attached to the side bar A and

the arm m will be attached to the side bar A’

and the clearing-board then placed in the dot-
ted-line position shown in Tig. 1 and at-
tached to said arms. - -
The machine will be provided with a seat
which will be supported by the frame in any

“suitable manner.

I claim-— _

1. In an ice-planing machine, a frame, a
pair of runners pivoted thereto at one end
and adjustably supported at the opposite end
and a planing-knife extending from side to
side of the machine between said runners and
forward of their pivots, substantially as de-
scribed. | |

2. In an ice-planing machine, a frame, a
pair of runners pivoted thereto at one end
and connected with adjusting-screws at the
opposite ends, means for turning said screws

to independently adjust said runners and a

planing-knife extending from side to side of
the machine between said runners and for-
ward of their pivots, substantially as de-
seribed. . . '

3. In an ice-planing machine, a frame com-
prising a pair of side pieces having runner

Whenever it
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portiong at the front ends thereof and a pair

of runners in rear of said runner portions

pivoted to the rear part of the frame and ad-
justably supported to the forward part of the

' frame, and means for adjusting the forward

ends of said runners from a position substan-

“tially flush with said runner portions to dif-

ferent elevations below said runner portions
and a planing-knife extending from side to
side of the machine between said runners and
forward of their pivots, substantially as de-
seribed. o

105

I10

4. In a planing-machine, a runner-bearing -

frame, a planing-knife, a pivoted support to
the forward end of which the planing-knife
is attached, a removable cross-bar, means
supported by said cross-bar for holding sald
pivoted support with the planing-knife car-
ried thereby in operative position and for ad-
justing said planing-knife to different eleva-
tions, said cross-bar adapted to be swung
upon the pivoted support to bodily move the
planing-knife from its operative to its out-of-
use position, substantially as described.

5. In an ice-planing machine, & runner-
bearing frame, a planing-knife disposed be-
tween the runners of said frame, arms to the
forward ends of which said knife is attached,
plates fixed to the frame to which the rear
ends of said arms are pivoted, whereby said
knife is adapted to be swung up out of opera-

| tive position or adjusted to difierent eleva-
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-tions, and means for holding said planing-

knife in operative position for use, substan-
tially as described. |

6. In an ice-planing machine, a runner-

bearing frame, a planing-knife disposed be-

tween the runners of said frame, arms to the

forward ends of which said knife is attached,
plates fixed to the frame to which the rear

- ends of said arms are pivoted, whereby said
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knife is adapted to be swung up out of opera-
tive position or adjusted to different eleva-
tions, means for holding said planing-knife
in operative position for use, and means for

adjusting said planing-knife to different ele-

vations, substantially as deseribed.

7. In an ice-planing machine, a runner-
bearing frame, a planing-knife disposed De-
tween the runners of said frame, arms to the
forward ends of which said knife is attached,
plates fixed to the frame to which the rear
ends of said arms are pivoted, whereby said
knife is adapted to beswung up out of oper-
ative position or adjusted to different eleva-
tions, means for holding said planing-knife in
operative position for use, means for adjust-
ing said planing-knife to different elevations,
and means for adjusting said planing-knife
in and out, substantially as deseribed.

3. In an ice-planing machine, a runner-
bearing frame, a planing-knife, swingingarms
to which it is attached borne by said frame,
adjusting-screws connected with said planing-
knife, a cross-bar supported by the frame, rev-
oluble bearing-nuts which coéperate with said
screws for holding the planing-knife in dif-
ferent elevated positions and means for turn-
ing all of said nuts simultaneously, substan-
tially as desecribed. | |

9. In an ice-planing machine, a runner-
bearing frame, a planing-knife disposed be-
tween the runners of said frame, swinging
arms to the forward ends of which said knife
1s attached, a removable cross-bar supported
by the frame above the knife, and means car-
ried by said removable cross-bar loosely con-
nected with said planing-knife for holding
the knife in operative position, substantially

as desecribed.

10. In an ice-planing machine, a runner-
bearing frame, a planing-knife disposed be-
tween the runners of said frame, swinging
arms 1o the forward ends of which said knife
Is attached, a removable cross-bar supported
by the frame above the knife, adjusting-
screws connected with said planing-knife for-
ward of the pivots of said swinging arms and

nuts cooperating therewith which have their | .

bearings in and are supported by said remov-
able eross-bar, and means for turning said
nuts, substantially as described. |

11. In an ice-planing machine, a runner-
bearing frame, a planing-knife disposed be-
tween the runners of said frame, swinging
arms to the forward ends of which said knife
1s attached, a removable cross-bar supported
by the frame above the knife, adjusting-
screws loosely connected with said planing-
knife forward of the pivots of said swinging

- arms and nuts cooperating therewith which

have their bearings in said removable cross-
bar, and means for turning said nuts to ad-

just the planing-knife to different elevations,

substantially as deseribed.

12. In an ice-planing machine, a frame, a
pair of independently-adjustable runners
borne by it, a planing-knife extending from
side to side of the machine between said run-
ners, arms to the forward ends of which said

knife is attached, a plate fixed to the frame to

which said arms are pivoted, whereby said
knife is adapted to be swung up out of oper-
ative position or adjusted to different eleva-
tions, means for holding said knife in opera-
tive position for use, and means for holding
sald knife in different elevations relative to
the runners, substantially as desecribed. |

15. In an ice-planing machine, a runner-
bearing frame, a planing-knife, arms pivoted
to the frame to the forward ends of which the
planing-knife is attached, whereby said knife
Is adapted to be swung up out of operative

position or adjusted to different elevations,

and vertically-adjustable ice-engaging guide-
bars located forward of and at each end of
sald knife and also rear of and at each end
of said knife, substantially as described.
14. In an ice-planing machine, a runner-
bearing frame, a planing-knife and an oblique
clearing-board at the rear of the machine dis-
posed’ obliquely from one side to the other
and means for connecting it with the frame

L,
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to clear at either side of the machine, con- -

sisting of a removable extension of the frame

‘which engages and supports said board at one

end and a brace which supports it at the

outer end, substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. " |

Witnesses:
B. J. NOYEs, -
JENNIE L. HUTCHINSON.

JOHN T. HOURILAN.
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