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UNITED STATES

PATENT OFFICE.

HENRY S. FARQUIIAR, OF SAN FRANCISCO, CALIFORNIA.

APPARATUS FOR REMOVING SNOW FROM THOROUGHFARES.

SPECFICATION formng part of Letters Patent No. 684,052, da,ted October 8, 1901

B.ppllcatwn filed J une 22. 1901

Qerial No 85,668, (No model)

To «ll whonv it May coOncert:
Beit known that I, IIENRY S. FARQUHAR, a

citizen of the United States, residing at San

Franeisco, inthecounty of Sa,n Franclseo and
State of Ca,hfornm have invented certain new
and useful Improvemen’ts in Apparatus for
Removing Snow from Streets and Thorough-
fares; and I do hereby declare the following

to be a full, clear, and exactdescription of the

invention, such as will enable others skilled
in the art to which it appertains to make and
use the same.

My invention relates to certain new and
useful improvements in apparatus for re-
moving snow from highways and other lo-
cahtes

Under all ordinary corldltlons SONOW OCClU-
pies space enormously disproportionate to the
amount of water involved in its formation,
and consequently its removal is neeessarilv

slow and expensive.

My invention has for its ob,]ect:a to prowde
a machine or apparatus adapted to collect
and remove the snow from the surface of the
highway or other locality, then to compress
the same to eliminate a large proportion of

the constituent water and other fluids, and to

compact the residuum into blocks of conven-

~ient size and shape for subsequent disposal,
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- details of the. steering-post and part of the

| pxoved apparatus.

the compressor-screws.

thus reducing both its bulk and weight.

With these ends in view my invention con-

sists in the improved apparatus hereinafter
and in detail described.

In order that those skilled in the art to
whiech my invention appertains may know
how to make my improved apparatus and to
successfully operate the same, 1 will proceed

to describe its construction and operation, re-

ferring by numerals to the accompan)mﬂ'
drawmfr%, in which— :

Figure 1 shows a side elevation of my im-
Fig. 2 shows a plan view
of the same; Hig. 3, a Tertical longitudinal
section of the apparatus, taken on the line
A BCDof Fig. 2.  Fig. 4 shows a rear ele-
vation of the apparatas. Fig. 5 shows a
front elevation of the apparatus. Fig. 6
shows a vertical detail section, taken on the
line'E F of Fig. 2, looking ttmald the front
of the apparatus, of the gearing for driving
Figs. 7 and 8 show

1 steering-gear.

Figs. 11l and 12

FKig."9 shows a detail of the
picking-up device. Fig. 10 shows a view of
a porfion of the gearing for propelling the
apparatus, taken on Ime G H of Fig. 2, look-
ing toward the front end of the apparabus.

lags. Kig. 13 shows a cross-section of a modi-
ﬁed form of the compression-chamber, and
Figs. 14 and 15 show modlﬁcatlom of the
COMPressor.
Similar refelenee numerals denote like
parts in the several figures of the drawings.
1 designates the frame or platform of the

a,pparatus, and 2 the front or driving and 3
‘the rearor steering wheelson which the frame

is mounted; 4, the steam generator or boiler
mounted on the frame; 5, the engine for pro-

pelling the apparatus; 6 7 8, the snow- com-
| pressor screws; 9, the three compression-

55

show details of the resistance-

6o

chambers, one for each screw; 10,.the com-

pressor-engine for rotating said COMmpressor-

screws and connected _therewith by suitable -
75

gearing, hereinafter described; 11, a feed-
water tank provided with a snow-melting

coil,and 12 the fuel-supply rank or receptacle.

The steam generator or boiler 4 is mounted
on and attherearendoftheframe 1,and atone
side thereof and for the generation of steam
it is provided with a suitable burner supplied
with hydrocarbon fuel from the supply tank

So

or receptacle 12, which is placed alongside

and toward the front end of the steam- -gener-

ator and in front of the feed-water tank 11.
Mounted on the platform 1 and near the front

end and on the same side as the steam-gen- .

erator 4 is a small engine 5 for propelling
the machine forward or backward,
plied with steam from the generator through
the steam-pipe 13. The exhaust from said

sup-

Qo

engine 5 isconveyed through a pipe 14, pass-

ing under the frame 1 to a point alongside the

feed-water tank 11 and then upward and con-
nects with one end of a snow-melting c¢oil 16,

The-

placed in the said feed-water tank 11.
lower end 17 of said coil passes through the
bottom of the tank and is open to the atmos-
phere for the escape of the exhaust. While
the apparatus 18 in opemtlon feed-water is
obtained by depositing snow into the feed-
water tank, where the heated exhaust-pipe
melts 1t and reduces it to water. A boiler
feed-pump 1S is suitably placed on the frame

100 |
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and is connected with the feed-water tank | a gear-wheel 47, fixed on one end of a second

and steam-generator, respectively.

Fixed on one end of the driving-shaft of
the engine 5 is a pinion 19, which meshes with
acear20onanauxiliary shaft21. Asprocket-

wheel 22 is also mounted on this shaft 21 and |

is connected by a sprocket-chain 23 with a
suitable compensating gear 24 on an addi-
tional auxiliary shaft 25, suitably journaled
on and extending across the frame 1 and be-
vond each side thereof. On each end of the
shaft 25 is fixed a sprocket-wheel 26, which
in turn is connected by a sprocket-chain 27

with a sunitable sprocket-wheel 28, fixed on-

the hub of the respective driving-wheels 2,
loosely mounted on the ends of the axle 15.
Tt will thus be seen that by this gearing mo-
tion is transmitted by the engine 5 to the for-
ward or driving wheels 2. The rear or steer-
ing wheels 2 are controlled by a suitable
hand-wheel 29, having a position above the

center of the frame ahead of the steam-gen-

erator 4. This hand-wheel 29 is fixed on the
upper end of a vertical shaft 30, journaled
at its lower end in a support 31, (see Fig. 7,)
fastened on the upper frame, and near its up-
per end is a brace 32, fastened to the frame of

the engine 10. The shaft 30 is serew-threaded

30

35

abovethe support 31, and on the serew-thread
works a nut 33, pivoted to the upper end of
an inclined connecting-bar 34, (see Fig. 8,)
the lower end of which 1is pivoted to a pro-
jection on a laterally-movable shifter-bar 85,

extending crosswise of the frame 1. The op-

posite ends of this shifter-bar 35 are pivoted

~each to one arm of a bell-crank lever 306, re-

40

‘spectively pivoted on the top and near each
side of the frame 1.

_ The other arm of each
bell-crank lever 36 is connected by a longi-
tudinal rod 37 with the free end of the lever-
arm of a steering-knuckle 38, vertically jour-
naled in a clevis, one at each end of the axle
39. This axle 39 is provided with suitable

" springs 40, which carry the rear end of the

45

the steering-wheels 3.

55

6o

frame 1. Mounted loosely on the spindles of
the steering-knuckles 58, respectively, are
It will be seen that
by the turning of the hand-wheel 29 elther
in one direction or the other the nut 33 will
be either raised or lowered, and by means of
its various connections the steering-wheels
will be turned about the vertical journal of
the steering-knuckle 38 and the direction of
motion of the apparatus thereby changed.
The compressor-engine 10 for driving the
compressor-serews 1s connected by a steam-
pipe 41, provided with a suitable throttle-
valve 41*, with the steam-geneorator4. A pin-

“ion 42 (see Fig. 6) is fixed on one end of the

longitudinal driving-shaft of the compressor-

‘engine 10 and meshes with a gear-wheel 43 on

~ a parallel shaft 44, journaled in and near the

top of the bearing-block 45, mounted on the

frame 1 and above one of the compression-
_ A pinion 46 (see Figs. 2 and 6)
is also fixed on the shaft 44 between the gear

chambers 9.

part of the platform 1.

shaft 48, also journaled in the bearing-block
45, but below the shaft 44, already mentioned.
A pinion 49 is fixed on the opposite end of the
shaft 48 and meshes with a spur-ring 50, pro-
vided with teeth on its external face. 'The
axis-line of this spur-ring extends longitudi-

nally of the apparatus and at the same time

also forms the center line of one of the com-

pression-chambers 9, and the respective com-

pressor-serew 6 and the said spur-ring 50 are
fastened to the circumference of said com-
pressor - serew, as will be hereinafter de-
seribed. A sprocket-wheel 51isalso mounted
on the lower shaft 48 between the gear 47 and
the bearing-block 45 and is connected by a
laterally-moving sprocket-chain 52 above the
compressor-chambers with a sprocket-wheel
53, fixed on and near one end of a shaft 54,
journaled in a second bearing - block 59,
mounted above the second one of the com-
pression-chambers 9. A pinion 561s fixed on
the opposite end of the shaft 54, last men-
tioned, and meshes with the teeth of a second
spur-ring 57, having alike relation to the sec-
ond compression-chamber 9 and its respec-
tive compressor-screw 7 as the spur-ring 50,
nreviously mentioned, has to the first one of
the compression-chambers 9 and the com-
pressor-serew 6. A second sprocket-wheel 563
is ixed on the shaft 54, last mentioned, out-
side of the sprocket-wheel 53, previously de-
scribed, and is connected by a sprocket-chain
59 with a sprocket-wheel 60 on one end of a
shaft 61, journaled in a third bearing-block
62 above the third one of the compression-
chambers 9, and this shaft, like the last two
described, has fixed on its opposite end a pin-
ion 63, which in turn, like in the previous in-
stances, meshes with the teeth on a spur-ring
64, having a like relation to the third one of
the compression-chambers 9 and its respec-
tive compressor-screw 8§ as the spur-rings pre-
viously described have to their respective
compression - chambers and the respective
SCrews. | |
The three compression-chambers 9 are par-
allel to each other and on the same horizontal
plane and are located between the side bars
of the frame. These compression-chambers
are bolted together and to the said side bars,
and their exterior upper faces together form
The interior Cross-
section of each of the compression-chambers
9 is round for a portion of its length from
front to rear, as shown at 65, and the remain-
der or the back end 66 is octagonal, with the
opposite sides thereof parallel. Four resist-
ance-lugs 67 extend through the walls of each
of the compression-chambers and at a point
near the rear end and at right angles to the
face of a like number of sides of the octago-
nal portion of said compression-chambers.
These resistance -lugs 67 (see particularly
Figs. 11 and 12) work loosely in the openings
91 and are held in place by the springs 92,

43 and the bearing-block 45 and meshes with | which are fastened to the compression-cham-
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ber by means of the scréws 93 The screws 94

-~ are to increase the tension of the springs Y2.

o

Set-serews 95 are provided to rigidly fix the
depth of the resistance-lugs 67. Astheselugs
are adapted to be projected to a greater or less
extent within the exit-opening of the com-

pressors, it follows that the area of such exits

may be accordmﬂly varied. The front end
of each compression-chamber has a counter-
bore 68, wherein the respective spur-rings 50
57 64 are located and which are confined in
place by a suitable flat plate 69, having a

hole for each compression- chamber 9 and reg-

istering with the bore of the respective spur-
rings 50 57 64. The bores of the said spur-
rings, respectively, are of the same diameter

as the round portion 65 of the compression-

chambers. Suitable channels 96 and drain-

' ‘holes 70 (see Fig. 3) are provided in the bot-
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tom of the forward portion 65. Compressor-
screws 6 7 8, having hollow blades, are re-

spectively mounted in each compression-

chamber 9 and loosely turn in the round bore
only of the forward portion 65 and extend
back to but not into the rear or octagonal
portion of said compression-chamber.. These
screws 6 7 8 extend through the respective
spur-rings and for one and one-half turns be-
vond or in front of the compression-chamber
and the main frame of the apparatus, and

each is straight and of an equal diameter
throughout; but its last turn 71 is of a di-
minishing pitch, while the other turns are all

of the same pitch. A series of flat resilient
blades 72 are fastened to the rear face of one
turn of the respective screws 6 7 8 and ex-

tend radially therefrom and beyond the cir-
cumference of the screws 6 7 8, and conse-
quently during rotation describe a circle of
larger diameter than that of the serews and

while describing said circle come into close
proximity to the : surface to be cleared of snow.
A suitable hood 73, open at the front, ex-
tends crosswise of the frame and is fastened.

to the front end thereof and extends forward.
The top of this hood takes in all three of the
compressor-screws 6 7 8 and extends beyond
the gage-line of the wheels, and its opposite
SldeS or ends 74 extend downward with their
lower edges near the ground. ‘An inelined

- bottom, conswtuw of a series of resilient pick-

up blades 75, (see Iigs. 8 and 9,) is provided

~ fora pmtlon of the s:zud hood 73 and extends

55

from one side to the other thereof. This in-
clined bottom rises toward the rear and ter-

- minates on the saine plane as the bottom of

the bore of the compression-chambers.

The

"~ rear ends of said blades are fastened to the

60

front plate 69.

bers 9 have openings 76, (see Fig. 2,) through

- which the pinions 49 56 ()5 respectwely mesh
- with the respective spur-rings 50 57 64, The
longitudinal length of eaeh_of the respective

Spur-rings is equal to one-quarter of a full

.turn of the thread of the screws or to one-

quarter the pitch of the compressor-screws.

blade of the screw.

Thetop portionsof the coun-
terbores of the respective compressor-cham-

| Fig. 3.

| The bore of these spﬁr rind's-; fits the arc de-

seribed by the threads or blades of the screw
and are fastened to the blades (see Xig. 6) by

means of pins or screws 77, passing through

the ring and into the blade of the serew. In
view of the spur-rings taking in only one-

quarter of a turn-of the screw a second blade

or thread 78, consisting only of a quarter-turn
one hundled and ewhty degrees apart from
the other or main thread, but of the same
pitch, is provided where the respective screws
6 7 8 pass through the spur-rings, to which
they are also _fastened By the construection
above described it will be seen that the spur-

70
75

380

rings will drive or rotate the compressor-

SCrews.

three outlets 80, opening to the interior of
the respective compression-chambers 9 at the
rear end of the round portion 65.

The last

The exhaust-pipe 79, (see Fig. 8,)
leading from the compressor-enﬂ'me 10 has

turn of each of the respective hollow com-

pressor-screws 6 7 8 is provided with a hole

81 on its periphery, extending into the hollow

portion of the exhaust-steam to enter the
hollow screw.
provided in the front end of the core of each
of the screws 6 7 8 and serves as an exhaust.
The three compressor:screws 6 7 8 all rotate

in the same direction and with the same
speed and are set the same, so that there is
| no possibility for collision between the resili-

ent blades of one screw with the resilient

‘blades or main blades of either of the other
The front axle 15 between the

side bars of the frame is depressed, so as to |
105

t WO SCTews.

pass under the compresswn-chambers, while
the rear axle 39 is bent upward between the

Once in every revolution
of the screw the hole 81 in the blade allows a

A vent-hole 82 (see IFig. 5) is

9o

05

side bars of the frame to increase the clear- .

ance between it and the surface passed over.

~ Two guide-bars 83, one at each side of the

machme, are provided. The frontend of one
of the guide-bars is fastened to the outside

of one outside compression-chamber and the
front end of the other guide-bar is fastened_

to.the outside of the other outside compres-
sion-chamber and each has a downward bend

110

115 '

near its front end and then extends backward - =

on a horizontal pldane. somewhat above the
‘These .bars for a

portion of theirlength back of the downward B )
120

surface of the highway.

bends converge toward each other, and near

their rear end are each bent so as to become' |
parallel, in which relation they terminate at
a point below the rear axle39 and from“hlch,_'- B

they are supported by suitable hangers 84,
A rearwardly-inclined breaker- bar 85, a.
short distance back of the rear end of the
‘compression-chamber 9, extends erosswise of

125

the apparatus from one 'side of the framelto

the other and is fastened thereto.
or higher

edge of this bar 85 liesin a plane |
Just abme the top of the bore of the com-

The front - :.'_--I B
130 ..

pression-chamber 9 and the rear edge liesin..

a plane below the s

L Ty

same, as clea,rlgr shown at";
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A steam- pre SG (See Fig. 9 )sulmblv con- | the maximum amount of compression of the

nected with the steam ﬂ‘enemtor or with the
exhaust from the engines, extends across the
apparatus under the inclined bottom of the
hoed 73 and is provided with a longitudinal

- Series of jet-nozzles 87, inclining downward
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the mass ‘and said resistance- -lags.

and forward, to direct a jet of stemn against
the surface of the highway just ahead of the
lower and forward edge of the said inclined
bottom 75. The steam- -pipe 86 may beslightly
turned 011 its axis to throw the point of im-
pact between the steam-jet and the surface
of the highway either ahead or baek of the
point referred to above.

Ilaving described the several par ts of my

111ve11t10n the operation is as follows: When
the apparatus has been put in service after

steam has been gotten up, it is propelled for-

ward by means of the front or traction wheels

2 1nto the snow-banlk or the snowon the sur-

face to be cleaned, and the compressor-en-

gine 10 also having been started the rotation
of the three compressor-serews cuts into the
mass of snow and forces the part of snow
taken by the blades backward and up over
the inclined bottom 75 into the three com-
pression-chambers 9 and continues to force
it backward through and to the rear end of
the octagonal sectien, which has been tem-
porarily closed, so as ‘to start a banking of
the snow in said octagonal section. As soon
as this begins to take place compression will

also begin to take place and the mass become
As soon as a certain degree

more compact.
of compression is obtained, the rear end may
be again opened, and the resistance-lugs 67
will then begin to perform their funetion of
forming a 1*%15&11106 to the longitudinal rear
movement of the compressed mass in the oc-
tagonal section of the compression-chamber.
Asthe rotation of the COMPressor-SCrews con-

tinues and the apparatus also moves forward

and more snow is forced into the compression-
chamber the retarding action of the resist-
ance -lugs becomes greater until the com-
pressed mass has beeome practically solid and
practically no more compression can take
placein the mass. When this state has been

reached and the force continues and further

compression is attempted, the resistance to
backward movement of the compressed mass

by the resistance-lugs is overcome by grooves

being cut along the sides of the eomplessed

mass, where the resistance - lugs prewously

bound it, due to a shearing. actmn between
It will be
seen that the ultimate amount of compres-
sion will always depend upon how far the re-
sistance-lugs project into the octagonal sec-

tion of the-compression-chamber, orthesofter

the block the deeper the groove and the
harder the block the less the groove.
The compressor-screws 6 7 8 for their

Jength (except the last turn 71, the turn of .
-d1m1nlshm~fr the pitech) each act as pushers

or feeders of the snow to the said last turn,

which, due to its diminishing piteh, em1ses | Snow or to keep pushing ahead that portion

“1shed.

snow. Scemecompression will, however, take
place during the actl of pushinn' The fluids
eliminated or expelled during compression
escape to the atmosphere thmufrh holes 70,
previously referred to, in the bottom of the

round section of the 1*espeetive compression-

chambers 9. The piteh of the blades of the
last turn 71 of the compressor-serews contin-
ues to diminish until the end of said turn and
the end of the compressor-screw, at which
point it is lost entirely, and the pitch-line of
the blade becomes tangent to a line at right

angles to the axis of the compressor-screw.
By making the last turn of the compressor-

screw of a diminishing piteh the pressure
upon the mass increases as its deu.slt} in-
creases. and its bulk diminishes. This is es-
peclally desirable, as the snow in its loose
form may be materially compressed with a
comparatively slight pressure and small ex-
penditure of power over an extended range
of movement, while when it becomes denser

more power but less movement is required,

and at the final end, where maximum com-
pression is required, the minimum movement
of the mass is necessary.
that no shaft-bearings for the compressor-
screws are provided and that the bearings are
on the circumferential faces of the blades andl
on the spur-ring. Attention is also called to
the boxed fmm of teeth for the spur-ring,
wher eby the circumferential bearing of said
ring i1s on the faces of the end walls 88 of the
spu 1‘-1‘*i_n g. Thisisa well-known form of gear,
and by 1ts use in this instance wear on the
faces of the teeth of said spur-ring is dimin-

bearings for Lhe compressor-screws is to avoid
any unpedlmenb to the movement of the snow
before it reaches the resistance-lugs.

- The flat resilient blades ettendmﬂ‘ from
the blades of the first turn of the compressor-

screws are provided to practically form cut-
ters when frozen snow is encountered and to

force the snow thus severed backward to the

compression- -chambers to be acted upon by
the main blades of the compressor-screws.
The object of making the blades of the com-
Pressor- serews hol]ow and discharging the
exhaust-steam from the
therein is to utilize the heat of the said stemn
to warm the blades, and to thus melt a small

portion of the snow 'in contact with their sur-

faces, whereby a film of moisture will be
formed thereon,
bricant and allow the snow to better slip on
the blades, and said blades will at the same

time present a clean or smooth surtace for

incoming snow, and in addition the blades

form a pmtlal surfdee 0011(1611%1* for md ex-
haust-steam.

The steam-jet nozzles 87 are provu:led e
that jets of steam may be delivered ther efrom
and onto the highway just ahead of the in-
clined pick-up blades in cases of very light

1t will be noticed

The object of providing no shaft-
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IOG . .

105

[1IC

115

compressor-engine

120

which film will act as a lu-
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of the snow which might pass under the in- |

clined pick-up blades 75 and which would

- otherwise be left upon the hwhway
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| tne end of the compressor-screw.

In the modified form of compresswn -cham-
ber shown in cross-section in Fig. 13 the com-
pression-chamber instead of hELVHJ”' a round
¢ross -section, as heretofore 1ef’erred to, 18
made hexan’onal and has ribs 89 in the mte-
rior between each adjacent pair of interior
faces of the hexagon. The interior edges of
these ribs are all eq111d1stant from the axis-
line of the chamber and serve as bearings for
the circumferential faces of the blades of the
respective compressor-screws 6 7 8. The
circle described by the diameter of the com-
pressor-screws leaves a small channel 90 be-
tween each side of said ribs and the adjacent
face of the interior of the hexagonal compres-
sion-chamber. 'T'he objects fo be gained by
a compression-chamber thus formed are two-
fold: First, it prevents the possibility of the
SCrew becmnmn‘ choked and consequent twirl-
ing around of the material confined between
the blades, which would resultinthescrewnot

feeding or pushing the snow backward, and,

second, the grooves or channels 90, formed
belween the ribs 89 and faces of the cham-
ber, allow the fluids eliminated or ejected by
compression free exit to the atmosphere.

In Fig. 14 a modified form of COmMpressor-
SCrew :;md compression - chamber is shown.
In this form the compression-chamber and
the compressor-screw are tapered for a por-
tion of their lengths, The main body of the
compressor-screw is of equal diameter from
the rear edge of the spur-ring forward. From
the spur-ring back to the front end of the one
turn of diminishing pitch it is tapered and of
the same piteh as the front end first referred
to and has its small diameter where the one
turn of diminishing pitch begins, when it
again becomes straight and so continues to
The bore
of the compression-chamber is made to coin-
cide with the taper of the.screw from the
spur-ring to the point where the diminishing
piteh Dbegins on the screw, and from this
point and continuing to the rear end of the
chamber it is btraln"ht and with its diameter

equal to that of the compressor-screw where

the turn of diminishing pitch occurs. By
making the compression-chamber and its
screws as described a wider path may be
cleared 1n one passage of the apparatus, and
In cases where the apparatus is used upon a

medium depth of snow the rear end of the

compressor-screw for the full diameter of the
chamber will havethe tendencyto always be
full, with a body of snow to be acted upon by
the turn of diminishing pitch of the com-
pressor-screw. As the snow is compressed
and forced rearward, after passing the resist-
ance-lugs the rear end of the ecompressed
mass contacts with the inclined breaker bar

or plate 85, and owing toits inclined position

it is obvious that the compressed mass or
block is forced downwardly or below its path

through the compressor, and consequeﬁtly it

will be broken at a point somewhere near to
the near terminus of the compressor and the
severed portion will fall to the ground and
be deflected toward the lonﬂltudlual center
of the machine by the inclined bars 83 and
out of the path of the rear steering-wheels 3.
The cross-section formation of the severed
blocks caunses them to remain at a state of
rest after the machine has passed beyond
them, when they may be readily moved to
anygiven locality upon the highway or loaded
into carts for transportation. It will be read-
ily understood that by reason of the pressure
applied in the manner stated for compressing
the snow—viz., the sliding movement—the

pushing devi ices do not have to overcome the
action exerted by a vacuum, as would be the .
case where the compression was by a

reelp—
rocating piston or plunger.
Many changes may be made in  the mere de-

tail of construction without departing from

the spirit of my invention, the genus of which
rests in the broad idea of automatwally gath-
ering the snow, expelling a portion of the
fluid constituents, continuously compressing
the same, and breaklnw the continuous com-
pressed massintoanyappr oximately predeter-

I mined lengths, and in this last-mentioned

step while I prefer to break the mass by caus-
ing it to be deflected out of the plane of its
travel through the compressors it will be un-
derstood thab it may be broken by a recipro-

cating plunger or knife, if thought desirable.

What I claim as new, and deswe to secure

by Letters Patent, is—

1. Inanapparatus for removing snow from
streets, &c., the combination of a snow- ﬂ'a,th-

elmtrdewce compressing devmesforfarmmﬂ‘ -

the snow into a continuous compressed body
and foreing the same in compressed condi-
tlon in a Stl‘alﬂ‘ht line, and means for sepa-

mass into suitable lengtﬂs for h(mdlmﬂ' and
removal, substantially as herembefore set
forth. :

2. Inan apparatus for 1emov1uﬂ'snow from

streets, &c., the combination Wlth a mov-
able platform or vehicle, of snow-gathering
devices for transferring the snow from the
surface to compressing devices, means for
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automatically and continuously compressing .

the snow and forcing the compressed Snow in
a right line, and means for separating the
contmuousl_fy moving compressed mass into
suitable lengths for handlmfr and subsequent
transportatlon substantlally as set forth.

- 3. Inan .:tpparatusforremovmﬂ'snowfrom
streets, &e., in combination with means for
ﬂa,thermw the snow from fthe surface, and

a polygonal compression-chamber; a circalar

screw and surrounding chamber, 1ntermed1—-

.até of the gathering devwe and the compres-
sion- chamber substantmlly as and for the_

purpose hereinbefore set forth.
4, Ina snow-cleaning apparatusa compres-

| sion-chamber arranged horizontally and in
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alinement with snow-feeding devices,

and

open at one end toreceive the snow from the
delivery devices and also open at the oppo-
site end to discharge the compressed snow,
substantially as herembefore set forth.

5. In a snow-cleaning apparatus, a snpow-
compression chamber provided at its dis-
charge end with means for controlling varia-
tions of pressure applied to the snow, sub-
sban‘nally as and for the purpose set forth.

In asnow-cleaning apparatus, in combi-

na,tlon with acompression-chamberand means
for compressing the snow therein and forcing
the same continuously out of said chamber,
means for varying the area of the exit-open-
1ng of the compression-chamber, substan-
tially as and for the purpose set forth.

7. In a snow-cleaning apparatus, a com-
pression-chamber provided at its discharge
end with springdetents or retarders provided
with tension-regulating devices,substantially
as and for the purpose set forth.

8. In a snow-cleaning apparatus, a screw
for conveying and compressing the snow, lo-
cated within a surrounding chamber, and
having peripheral bearings within said cham-
Ler, substantially as and for the purposes set
forth. | |

9. T'he compression serew or pusher hav-

‘ing all its blades except its final rear one, of

equal piteh, and the rear final blade of di-
minished piteh,whereby the pressure exerted
upon the mass of snow is increased at the
time that the snow has become dense and its
bulk reduced, %ubﬂata,nt ally as hereinbefore
set forth.

10. In a snow-cleaning apparatus a com-

“bined snow pusher and compressor having its
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final blade with a pitch-line tangent to a hne

at richt angles to the axis of ’rhe compressor
and pusher whereby the compressed mass of
snow is readily released as hereinbefore fully
set forth.

11. In asnow-cleaning apparatus provided

with a steam-generator, Lhe SCrew compressor
and pusher having hollow blades provided

|
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with steam inlet and outlet passages; and
steam - controlled connections between the
oenerator and the hollow blades, substan-

tially as and for the purposes set forth.

12. In asnow-cleaning apparatus, thesnow
compressor and pusher, and snow-gathering
device formed integral and adapted to re-
volve, upon a common axis, substantially-as
described. -

13. In a snow-cleaning apparatus, in com-
bination with a contmuously-operatmw com-
pressing mechanism a stationary inclined
breahw device arranged to intersect the path
of the moving _compressed snow,substantially
as and for the purpose set forth. _

14. In a snow-cleaning apparatus, in com-
bination with the gathering device and com-
pression - chmnbers an mclmed pick-up in
advance of the compression-chambers, and
consisting of a plurality of parallel inclined
resilient bars or blades, substantially as and
for the purpose set forth.

15. In a snow-cleaning apparatus pashing
and compressing screws having peripheral
spurs, adapted to mesh with driving-pinions,
in combination with suitable means for op-
erating the driving-pinions, substantially as

1 and for the purpose set forth.

- 16. Inasnow-cleaning apparatus, the com-
bination with snow gathering and compress-

ing mechanism, means substantially as de-.

scribed for delivering jets of steam below,
and in advance of the gathering device, sub-
stantially as and for the purpose set forth.
- 17. In a snow-cleaning apparatus, in com-
bination with snow-gathering,and snow coin-
pressing and pushing devices, retarders at or
near the exit of the conveyer, to produce den-
sity or uniformity of compression, substan-
tially as set forth.
In testimony whereof I affix my signature
in presence of two witnesses.
HENRY S. FARQUITIAR.
Witnesses: |
DAVIS EIURDOGI&
JOAQUIN 1. ,BUGI&LEY.
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