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To all nihon it may concern: 
Be it known that I, ATHERT N. HARnERLEY 

of Newton, in the county of Middlesex an 
State of Massachusetts, have invented cer 
tnin new and useful improvements in Ice 

arvestern, of which the following is a speci 
ficntion. 
This invention relates to power nechanism 

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 run upon an ice field, and pro 
vided with a moto', traction wheels (lriven 
thereby for impelling the vehicle, a trankverse 
aw shaft movable vertically relatively to the 
frame of the vehicle, and provided with a 
plurality of saw is: to cut grooves of any desired depth in the ice, and connections 

ween the notor, the Kuw shift and the diving wheels, aid coinctions being 
adapted to rotate the saw shift in any posi 
tion or at any height to which it nay be ind 
justed, and foimpel the driving wheels at a 
peed proportiorite to the depth of the cut 
of the saws, so that the incline may be 
driven at its minimum 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 invention consists in the everal in 

provements which I will now proceed to de 
cribe and claimi. 
Of the conpaying drawings, forming a part of this plification-Figure 1 repre 

gents a longitudinal vertical section of an 
ice-harvesting machine enbodying my in 
vention, the said section being on the plane 
of line CD of Fig. 2. Fig.2 represents a 
hgrisontal section on the plane of line A B 
of Fig. 1, and a plan view of the parts below 
aid Fig. 8 represents a front end ele 
vation of the machine. i. 4 represents a 
rear end elevation. Fis represents in 
separate views, certain details of the saw 
shaft and saws, liga, 6 and 7 rent sex 
tional details hereinafter referred to. 
The name numerals of reference indicate 

the same parks in all the figures, 
The frame 2 of the machine, which may 

y 

be of any suitable form, is supported by trac: 
tion wheels 3 afixed to a driving axle4, and 
runners 5 which are located at opposite sides 
of the frame. 
(represents a horizontal saw - carrying 

thnft, which extends through the spact be 
tween the runners and acrops said runners, 
and is provided with a serie of circular saw 
7. The saw shaft () is journied in bearings 
88 having shanks or arms 9, which are piv 
oted at 10 to the end portion of a verticilly 
novable carrier 12, said, carrier being nov 
able in E. 13 affixed to the supportin fraine. Means are provided tor raising an 
lowering the carrier 12 to correspondingly 
raise and lower the saw shaft P 
and thus cause the latter to enter the ice to 

70 
saws, 

any desired depth, the said means compris- . 
ing a lever 14, pivoted at 15 to a hanger 16 
Haid lever having a movable dog 1 a pted 
to engage a notched segment 18 to lock the 
lever, and hold the carrier 12 mind the saws 
at any desired height. 

15) represent a or other suitable 
notor, supported by the frame, the shaft of 
the motif being shown at 20, and provided 
with n fly wheel 21, The motor haft 90 
forms one member of a rectional shaft which 
inparts rotary motion from the notor to the 
Kaw shaft (, said Rectional shaft, including 
a Hection 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 connected with the 
member 20, by a clutch 26, and with the in ember 22 by a universal joint 27, see Fi 
1 and (3. When the members of the clutch 
20 are engaged with each other, the sectional 
fhaft imparts notion from the motor to the 
Haw shaft, the univeral joint 2 permitting 
the saw shaft to rise andfall as indicated by 
dotted lines in Fig. 1. Provision is thus 
made for driving the saw shaft at any 
height to which it may be adjusted and for 
causing each w to cit grove o any de 
sired depth in the ice. The clutch 29 enables 
the saw haft to be disconnected from the motor when it is desired to impel the na 
chine diver the ice without driving the saws. 

Connections are provided between the mo 
tor shaft t E; 4, said nections including changes gears ZZ or 
other suitable neini for Ei the axle 4 
and traction wheel3 it different speeds, so 
that the speed of the machine may be pro 
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rtioned to the depth inf cut of the sawn, 
the nachine being driven at a lininui 
Af when the hows are at their annxilian 
epth, and it in sini unspeed when the 
Ms are at their lilili un depth. Any suit bly-tella of changgeurs inity be eliloyed 
fortli pirpor, nilas Hutclinecht in is 
well known, I have deemed it sufficient to 
illustrate theme only conventionally, as 
indicated in Fig. 2, it being sufficient to say 
that motion is communicated from the shift 
20 to the acting change s 22, through a 
shaft 28 having a level gear set nching 
with a beyel gear 30 fixed to the shaft 20, 
motion being conntnicted from the chin to the driving axle 4 through a shaft 

R f 32 na'shing with a larger 
grar 33 fixed to the drivingxle. The shrift 
28 any be provided with a slidable gear,34, 
fe Fig. till , which mny, be novel to 
effect the lesired: change of speed of the driving axle by Incans of a lever 35 suitably 
mounted on the supporting frame, one artin 
uf said lever being connected by a rod 87 
with a bell crank ever 38, which is pivoted 
at 3) to the supporting frane, and is con 
nected by a rod 40 with the ide gear 34. 

sis of y 92 m b (es an illengaged by means of a lever 
secured to the rock shaft 30, aid rock shaft having at its inner end a short arm 10 

connected by a rod 43 with a lever 42 ful 
crunied on the frame of the machine and 
operatively...conocted with on) of the elith 
memorr, the lever 41 being E. with a dog engaging at Niitablo 
45 represents a guide adapted to run in a 

previously for negroove in the ice, indhy 
ing army 4, which are pivoted at 47 to the 
frine of the Innchite, the guide causing the 
machini to be movel in a lir:tion parallel 

45 

with groovu cit by a previot's trip. A. 
8 repre-It stering slip, which is 

fixed to a verties hiring port 19 journalel 
in bearing on the fraine of theniuchine, and provil'll with a sering handle or 
tillerto whil. Inity liste to lifferint 

O 

56 go 

O 

s to that it inny is accessible from 
he front river as shown by full allottetl 
in in Fig. 1. The fill: if the ship 18 
which lear of the ice is referably provil' 
with Ritable harp-elgiriliics, ulpted 
to cut into the ice, and effect a steering (i. genient ther with, when the steering post 
is turned by thens of its hill, 
The raw whift 0 is preferally. (xilipped 

of Hections, each still having it ulcell a head is providel with a sire projecting 
bus's 53 alutel to enter a ?urpri?ic 
in the center of a haw 7, this other uitl (of 
incla fictiun s find Exists with 

. (5 

pure raceh lau'd () rative this boys 38 of the t Mction. a sui'i 
bling the parts of 4he Haw hu ft, the busk' 

ncking qind 
moving it, enal 
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63 m r inserted in the holes in lan saws, and 
the in this kits li. t lies two l'il 5: Inal 
is bigg the Net:tirely 'pin'"tely xlis 57. 
'royision in this inil' for leta clibly retir 
in the twi to the swklin fland for giving 
the lift the lesireil strength and stiffness. 
The described machine inity be operated as 

follows: "The saws being raisel clear of the 
ire, aid the enbers of the clitch 26 bein 
disconnettel, the engine is started to prope 
the machine to the point where the citting 
is to be ennnnisinced. A Hitable line havin 
bren arked at the outer elge of the field, 
the machine is ri into position with the 
saw at one end of the series on sail line. 
The driving gear connecting the notor with 
the triving axle, is thi: lisconnectetl, and 
tre (lxers of tho ("litel 2 are connected 
tu in use the rotation of the saws. These 
are gradually lowered until he hawh have 
entered the ice to the lesired clepth. 'The 
machine is then started ahead on the slowest 
speed, the speed being gradually increased 
until it is sificient according to the lepth 
of cut. If it is found that the saws become 
blocked, the speed of the nachine should be 
reduced. When the cent of the row 
renched, the member of the clutch 26 arc 
separated, and the saw frame is raisel. The 
michiro is then run into position to cut in 
the opposite direction, and is such a distance 
from the last-mentioned cut that the guide 
45 at one kide of the inachine, will trip into 
that groove. The Kawk are the lowered, 
and the machine operated at 8 befort'. 
The slidable gear 3 and the Iliens 

the driving Ixle to her lis 
connected froii the notor in order that the 
saws may be operated alone, while the fraine 
of the niachine is stationary, until the Kaw8 
have entered the ice to a salicient depth. It 
will be seen, therefore, that provision is 
innde for lisconnecting either the Kaw rii aft 
or the ilriving axle froii has notor, e. that 
either of said parts inity bit operatel indo 
pendently. 
Uprights (;) connect cross bars 61 of the 

fran with thrinier F, and Knid uprights 
are friel with "Hit or cirvett slots . 
is thrigl which the Haw shaft ?parse, 
tail shift having collars 63 (Keig. 2) 
which eact with the liter hides of the 
rights to prevent entwise novelint of th 

ft. '"he centur of this curve of the slots 
(2 is the universal joint 27 to permit the 
saw shift to be raisie and lowercil, the side 
walls of the slots serving as guides and to 
preventindwise thrust 1 ho universal 
ii. When the inachine is a work, the re sistance to the advancis of the Hawk through 
he iexerts a lackward pressure on the law 
haft, bit that rehir) is it tri' inited to 
the riversal joint ty. he bracket which ill tu ljktail. Khift H'('til it 
in its proper relationship to the Haw shaft 6, 
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because of the uprights 00 through the slots 
of which said shaft 6 passes. 

I claim: 
1. An ice harvester comprising a frame 

5 having a PE neans bearing on the ice, a vertically movable shaft having ice-cuttin 
saws, a notor mounted on the frame, nint 
a longitudinally-extending sectional shaft 
driven by the motor, and genred to the say 

10 thrift aid rectional rhift including aui. versal joint connecting two members of the 
shaft, whereby the section geared to the saw 
shaft in permitted to swing with sail shaft. 

as to and loweving the saw 
16 shaft, and means or guiding E.E. aft 

as it is raised and lowered and preventing 
(nd thrust on said universal joint. 

2. An ice harvester comprising a frine 
having supporting means bearing on the ice. 

20 n vertically-inovable shaft having ice-chk 
ting saws, a notor motinted on the finnie, 
ind a longitudinally-extendling rectional 
shaft driven by the motor E. genrel to 
the saw shaft, said section shaft inclid 

25 ing n riversail joint connecting two line 
bers of the shaft, whereby the section genrett 
to the saw shaft is permitted to swing with 
said shaft, a vertically novable carrier inv 
ing learings in which the saw shift is jour 

30 titled, means for moving said carrier to raise 
hi) depress the saws, and means for guiling 
said saw shaft as it is raised and lowe's 
and previ'iting end thrust on said universal 
joint. . . . 

35 - 3. An ice hnrvester comprising a frame 
having supporting means bearing on the ice, 
a vertically-movable shaft having ice-ent 
ting saws, a notor nounted on the finit', longit dinally-extening rest it a 

40 shaft driven by the intor, and geared to the 
saw shaft, said sectional sliaft incliiling in 
liversal joint connecting two inienbers of 

the shaft. whereby the section rarel to 
the saw shaft in irrin it to swing with 45 said shaft, a verticially-moille carrier his v. 
ing learings in which the saw shift is joir. 
Tinleil, a lever filcri III'd on the fi'i III' aid 
engagel with Hail carrier, initians for M'l- 
it gr it lev ('I' is liff'''t Mesitions to sp 

50 port the carrier il saws at liff'i'it 
eights, it ind means for guiding squil it w 

shaft as it is raised and lowered and pro 
venting end thrust on said universal joint. 

4. An ice harvester conprising a frnne 
having supporting men's beinring on the ire, SS 
n vertically novable shaft having ice-cut. 
ting saws, a motor mounted on frame. 
and a longitudinally-extending sectional 
shaft driven by the inter, all garet to 
the saw shaft, sail Mctional shaft inell. B0 
ing a river4, joint pitting twu items 
bers of the shaft, whereby the section geared 
to the saw shaft is perhitted to swing with 
said shnft, a carrier innovable verticially in 
guides on the frame pering for the taw is 
shnft pivoted to knil ("arrier, ini'an for i? v. 
ing the carrier to rain" in lepress the kiw', 
and means for guiding sail saw -hift as it is raised and El previ'iting ('il 
thrust on said unive-il joint. 70 

5. An ice harvester comprising it frame 
having rinters, slotted upriglit - alive the 
runners, a driving axle, truction whilst hf. 
fixed to the axle, it vertiently-in valletian 
verse shn f cxtending through the lix If 75 
fill upright and hiving 'till withil - 
act with rail uprights to preventitlwise 
noverent of the shaft. saws (in sail lift, 
a motor mounted on the frame, all living 
('nections betwen the nator, the axle and 10 
the saw shaft. 

(5. An ice harvester ("Hiprising it frn in 
having supporting neas trigt in the ice, 
a vertically movablo shaft having ice-cut- . 
ting saws, a notor mounted on thi" fratile and a longitudinally-extending N(tional 
shaft driver by the notor, in girl to 
the saw shaft, said sectional shaft inclittling 
a universal joint coinciting two ni'n'r. 
of lic thrift, wherly th-stix. '''t to the saw thinft is pitfit (el to Hwing with Kid 
shaft, a clutch willerby the swinging K'i' it 
may be disconnected from the notor, its 
Ineans for guiding said saw shit frk it is 
waised and lowerel and privulting ind 
shrist in Kaitl Iniveral jo, fit. 
Yn testillony where of I have ?ix: ny 

signature, in presence of two witt. 
ABET N. A 33 ERY. 

WittsNes: 
like E. B. 'Krott), 
Arrit K. f. Auby. 

  


