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To all whom it may concern:

Be it known that T, Arserr N. HannerLey
of Newton, in the county of Middlesex an
State of Massachusetts, have invented cer-
tnin new and useful Improvements in Ice-
Harvestern, of which the following is a speci-
fiention. .

This invention relates to power mechanism
for cutting parallel grooves in fields of ice
preparatory to converting the ice into blocks,
it being the practice to cut intersectin
grooves in the upper surface of the ice field
about two-thirds of the thickness of the ice,
and then complete the detachment of the
cakes of ice by splitting the ice in continua-
tion of said grooves.

My invention is embodied in a vehicle
adapted to vun upon an ice field, and pro-
vided with a motov, traction wheels driven
thereby for impelling the vehicle, a transverse
saw shaft movable vertically relatively to the
frame of the vehicle, and provided with a
plurality of saws nd-l)tml to cut grooves of
any desired depth in the ice, and conunections

ween the motoy, the saw shaft and the
driving wheels, said connections being
adapted to rotate the saw shaft in any posi-

-tion or at any height to which. it may be ad-

justed, and fo impel the driving wheels at a
speed propuitiorete to the depth of the cut
of the saws, 5o that the machine may be
driven at its minimnum speed when the saws
are at their maximum depth, and at a max-
imum s when the saws are at their min.
imum depth.

The inventjon consists in the several im-
provements which I will now proceed to de-
scribe and claim. '

Of the accompanying drawings, forming
a part of this speciflication,—Figure 1 repre-
sents a longitudinal vertical section of an
ice-hagvesting machine embodying my in-
vention, ths said section being on the plane

- of line C D of Fig. 2. FiP. 2 represents a
ane

horizontal section on the p! of line A B
of Fig. 1,and a ghn view of the parts below
said Fig. 3 represents s front end ele-
vstion of the machine. Fi% 4 reprevents &
rear end elevation. F\g‘rj represents in
r etails of the saw
shaft and saws.  Iigs. G'and 7 l.r':gx'eeent, sec-
tional details hersinafter referred to. -
The same numerals of reference indicate

“the same paris in all the figu

res.
The frame 2 of the machine, which may

iy

| be of uny suitable form, is supported by trac-

tion wheels 3 affixed to a driving axle 4, and
runners 5 which are located at opposite sides
of the frame.

6 represents a horizontal saw -carrying
shinft, which extends through the space be-
tween the runners 3 and across said runners,
and is provided with a seriex of circular saws
7. The saw shaft 0 is journaled in bearings
8 8 having shanks or arms 9, which are piv-
oted at 10 to the end portions of a vertically-
movable carrier 12, said carrier being mov-
able in %ndes 13 affixed to the supportin
frame. Means are provided for raising an
lowering the carrier 12 to correspondingly
raise and lower the saw shaft nm;xi)ts
and thus cause the latter to enter the ice to

8aWS, -

any desired depth, the said means compris- .

ing a lever 14 pivoted at 13 to & hanger 16,
sid lever having a movable dog 17 ad uptod
to engage a notched segment 18 to lock the
lever, and hold the carrier 12 and the saws
at any desired height. -

19 represents a gtsolene or other suitable
motor, supported by the frame, the shaft of
the motor being shown at 20, and provided
with n fly wheel 21, The motor shaft 90
forms one member of a sectional shaft which
imparts rotary motion from the motor to the
snw shaft 6, said sectional shaft including
u section or member 22 having a bevel gear
23 meshing with a bevel gear 24 affixed to
the saw shaft, and an intermediate section
or member 25 which is conneéted with the
member 20 by a clutch 26, and with the

‘member 22 by a universal joint 27, see Figs,

1 and 6. en the members of the clutch
20 are engaged with each other, the sectional
shaft imparts motion from the motor to the
tnw shaft, the univermal joint 27 permitting
the saw shaft to rise and fall as indicated by
dotted lines in Fig, 1, ision i
made for driving the saw shaft at sny
height to.which it may be adjusted, and for
causing each saw to cut a groove of any de-
sired depth in the ice. The clutch 20 enables
the saw shaft tq be disconnected from the
motor when it is desired to impel the ma-
chine dver the ice without driving the saws.

Connections are. provided between the mo-
tor shaft QOllt(lld th‘o‘q"ci:ivmg ul‘; 4, said ngn-
nections including change s, gears 22 or
other suitable means for dr?:i'x'l the axle 4
and traction wheels § at differant speeds, so
that the spesd of the machine may be pro-
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membors, the lever 41 hoing |)mv.ided with
& dog engaging wu suitablo locking qunad- |
-rant 44, - '

410

portioned to the depth of cut of the saws,
the anachine being driven at a minimun
:{ml when the rrws are at their maxinaom

epth, und ut n mnximum speed when the
saws are at their minimum depth, \ny suit-
able sy~xtem of chungo geurs niny be employed
for this purpose, and as such mechnnism is
well known, I have decmed it suflicient to
illustrate the same only conventionnlly, as
indicated in Fig. 2, it being sufficient to say
that motion is communicated from the shaft
20 to the acting change gears 22, through a
shaft 28 having a bevel gear 29 meshing
with a bevel gear 30 uffixed to tho shaft 20,

‘motion being communicnted from the chan

geurs to the driving nxle 4 through a shaft
1 h"inﬁ;. ar 32 meshing with a Inrger
grar 33 affixed to the drviving axle. Theshaft

28 mny be provided with a slidable gear 34,
see Jiga £ nud 7, which may be moved to
effect the desived: change of speed of the
driving axle by means of a lever 33 suitably
mounted on the supporting frame, one arm
of said Jever being conuccted by a rod 37

‘with a bell erank lever 38, which is pivoted

at 39 to the supporting frame, and is con-
nected by a rod 40 with the slidable gear 34.
'gl"l‘dw nmin:it_.-rs of (llel ci-:utch 26 ma h-la en-
and direngaged by mesns of a lever

ﬂ secured to the rock shaft 36, said rock
shaft having at its inner end a short arm 410
connected by a rod 43 with a lever 42 ful-
crumed on the frame of the machine und

operutively connocted with ono of the clutch

43 represents a guide adapted Lo run in a
proviously Yormed groove in the ive, und hav-
g arms 40 which are pivoted at 47 to the
frame of the machine, the guide causing the

_muching to be movaeld in & dircetion parallel

40

wilh grooves cut by s previons trip.
48 represents u steering shiow, which is

nffixod to n vertiost stieering post 49 journaled

in hearings on the frume of the machine,
and provided with o steering handle or

~ Aillgr 80 which mimy b niljusted to different
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{Mmilionn, #0 thut it mny e secessible from
he front or renr ax shown by full nnd dotted
linw in 1g. 1. The e of the shee 18
which benrs on the ice is preferably provided
with suituble sharp-cdged simners, udnpted
to cut into the ice, und cffect u steering en-
grgement therewith, when the steering post
1% turned by menns of its handie,

The sraw shuft G is preferably. compossd
of scetions, ench seetion huving at one end
head 52 provided with a siquare projecting
hoas 53 adupted to enter u squure ovifice 54
in the center of u suw 7, the othor end of

a hund bh ‘pmviclml with
a wmpuare recens o6 ¢ cluped (o pecvive the
bows 08 of the mymmut mection,
bling the purts o

T nseetn-
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53 are inserted in the holes in the <aws, and
then in tho sockets 36, the two hends 52
ol Iwinge then secarely connected by bolts 57,
‘l'mviniuu i this mede for detaclmbly seenr-
ing the suws (o the saw shnfl, and for giving
the shinft the desived steength aind stifness,

‘The described machine nmy be opernted ns
follows: The saws Iein
ive, nud the members of the clutch 26 bein
disconnectel, the engine is started, to prope
the machine to the point where the cutting
is to be commenced. .\ snitable line havin
been marked nt the outer edge of the field,
the machine is run into position with the
suw at one end of the series on said line,
The driving gear connecting the motor with
the driving axle, is then disconmected, and
the members of the elutch 26 wre connected
to enunse the rotation of the saws, These
ave geadunlly lowered until the saws have
enlered the ice to the desired depth. ‘The
machine is then started ahead on the slowest
speed, the spoed being gradually increased
until it i= suflicient according to the depth
of cut.  1f it is found that the saws bhecome
blocked, the speed of the machine should be
reduced. When the end of the row
renched, the members of the cluteh 26 are
separated, and the saw frame is vaised,  The
machine is then run into_position to cut in
the opposite direction, and is such a distanee
from the last-mentioned cut that the guide
43 at one side of the muchineg, will drop into
that groove, The saws are then lowored,
und the machine operated as before,

The sliduble gear 34 and the wieans
moving it, enable the driving nxle to be diy-
connected from the-motor in order that the
saws iy be operatid alone, while the frame
of the machine is stationary, until the saws
have entered the ive to a sufficient dopth. Tt
will be seen, therefore, thut provision is
made for disconnecting ecither the saw ~haft
or the driving axle from the motor, so that
cither of suid parts may bo operated inde-
pendently.

Uprights 60 conneet cross bars 61 of the

G2 throngh which the raw shaft 6 Jrunsen,
ried shnft lving collurs 68 (seo INig, 2)
whieh conet with the onter sides of the up-
rights to prevent endwise movement of the
shaft,  The ecutur of the curve of the slots
62 is al the universal joint 27 to permit the
suw shaft to be raised wnd Jowered, the side
walls of the slots serving ws guides and to
{revent endwise thrust on the universal
joiti. When the machine isat work, the re-

{he i oxerts a bnekward prossure on the saw
shaft, but that presstre is not tevnsmitted to
the universal joint throu‘:h the bracket 64
which holdys the adjustable. shuft section 23

#he saw .':hn ft, the bosws

in its proper relationship to the saw shaft 6,

raised cleur of the

is

for

frame with the runoers 5, and said uprights
wre formed with sepnental or curved slots

sistunco, to the ndvancs of the snws throngh-
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because of the uprights 60 through the slots
of which said shaft 6 passes. , ,

I claim: Lo

1. 'An ice harvester comprising a frame
having su porting means bearing on the ice,
u vertically movable shaft having ice-cuttin
saws, a motor mounted on the frame, nnc
a longitudinally-extending sectional shaft
driven by the motor, and geared to the snw
shafe, said sectional shaft including a_uni-
versnl joint connecting two members of the
shaft, whereby the section geared to the saw
shaft ix, permitted to swing with said shaft,
means for raising and lowemng the snw
shaft, and menns for guiding said snw <haft
s it is raised and lowered and preventing
end thrust on said universal joint.

2, An ice harvester comprising n frame
having supporting menns bearing on the ice.
a vertically-movable shaft having ice-cwt-
ting saws, a motor mounted on the fimme,
and a longitudinally-extending rectionnl
shaft driven by the motor and genred 1o
the saw shaft, said sectionnl shaft includ-
ing a aniversal joint connecting two mem-
hers of the shaft, whereby the section geavwl
to the saw shaft is permitted to swing with
stid shaft, a verfically movable enyrier hinv-
ing bearings in which the saw shaft is jour-
mitled, means for moving said earrier to i
nng depress the snws, nnd means for guiding
said saw shaft as it is raised and lowered
and preventing end thrast on said universal
joint. .

- 3. Ab ice harvester comprising a frame
having supporting means bearing on the ice,
a vertically-movable shaft having ice-ent-
ting suws, n motor mounted on the frame,
el a longitudinnlly-uxtending  reetionnl
~haft driven by the motor, and genred to the
saw shaft, said sectional shaft including a
universal joint connecting two members of
the shaft, wherchy the seetion geared to:
the snw <haft s permitte) to swing with
auid shafl, 0 vertienlly-modable enprier hav-
ing benrings in which the snw shaft iy joue-
nnled, u lever fulerumed on the frvme and
engaged with said cuervier, menns for fock-
ing the fover in different positions (o sup-
wort the enrvier and saws at different
seights, and means for guiding said. saw

shaft as it is raised and lowered and pre-
venting end thrust on said universal 2nint.

4. An ice harvester comprising a frame
having su porting means bearing on the ico,
n vertically movable shaft having ice-ent.
ting saws, a motor mounted on the frame.
and a  longitudinnlly-extending  sectional
shaft driven by the motor, mul genred to
the saw shaft, saild sectionnl shaft inelnd.
ing n universal joint conneeting two mem.
bers of the shaft, whereby the section geared
to the saw shaft is permitted to 'swing with
«nid shaft, n carvier movable vertienlly in
guides on the frame heavings for the saw
shaft pivoted to snid envrier, means for mov-
ing the carrier to enise and depress the saws,
and means for guiding snid ww <haft as it
is raised and lowcrm‘;nml preventing emd
thrust on said universal joint,

5. An ice harvester comprising a fimme
having eunuers, slotted upright~ alove the
runners, a driving axle, traction wheels nf-
fixed to the nxle, n verticaliy-movable tenns-
verse shaft extending through the slots of
snid uprights and having collurs whieh co.
act with said uprights to prevent endwise
movenrent of the shaft. snws on s shaft,
a motor mounted on the frame, nml driving
¢onnections betwen the motor, the axle and
the saw shaft. ‘

#l, An ice harvester comprising a frume
hnving supporting menns bearing on the ice,

7¢
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n vertically movable shaft having ice-cut- .

ting suws, a.notor monnted on the frame,
and a longitudinnlly-extending  sectional
shaft driven by the motor, il geaved to
the saw shaft, said sectionnl shnft including
n universal joint connecting two nwmbers
of 1ho nhnft, wlwnsh.y the mwtion peared to
tho suw shaft is petitted to swing with said
shaft, n clutch whereby the swinging section
may be disconnected from the motor, and
means for guiding suid saw shnft ax it is
erisedd - ol lowered  wnd prevanting  end
theast on said aniveral jount, .
In testimony wheveof I have ullixesl my
sipgnmture, in presence of two witnewes,
ALBERT N. ITABBERLKY.,
Witnosses: _ v
laen E. Biekrokn,
Awrnuvn 11 Haroy,




