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- o all whom it may concern.:

) e it known that I, Henry S. FArQUHAR,
of 'Wayne, in the county of Delaware and
State of Pennsylvania, have invented certain

5 new ‘and ‘useful Improvements in Devices

- for'Removing Snow,:whereof the following
is'a specification, reference being had to the
accompanying drawings. . :

In said drawings, I have illustrated the

10 particular group of devices which forms the
immediate subjeet of this application, in
connection with other elements appropriate
for an organized system or method (also of
my invention}, for removing snow from

15 thoroughfares. While such general system
is not claimed herein, 1 do not, by describ-
ing it, abandon my right thereto, but. reserve
it for'a separate application.

* Broadly speaking said system invdlves the

20 use of a motor-driven, snow-collecting ve-
hicle, provided with means for gathering the
snow from the path in which it progresses,
elevating it to a convenient height, trans-
ferring and delivering it preferably later-

25 ally, in- conjunction with a plurality of
transporting ‘vehicles traveling side by side
with the first mentioned one, at a rate some-
what in excess of the rate of travel‘thereof,
and acros$. the point of lateral discharge of

30 the snow, so that each secondary or trans-
porting vehicle may be progressively filled

- from ¢nd to end, after which it is run ahead

. and rémoved to a dumping point, its place

- being taken by another transporting vehicle,

35 ;. The ipresent "application relates specifi-

 tally to-the construction and mode of opera-
~tion of the snow-collecting vehicle and its

- toperative clements. '

" Referring to the accompanying drawings,

40 Figure I, illustrates diagrammatically, in -

plan. view, the positions and relative ar-

rangements of the snow-collecting vehicle

and one of the transporting vehicles.

* Fig. I1, being a side elevation thercof, also
15 Jidgrammatic in its character,

Fig. TIT, is a view, in vertical fore and aft
section, throngh that portion of the snow-
collecting vehicle which comprises the main
working, parts. ‘

50 Fig. 1V, is a vertical transverse section

through such vehicle, also showing in section

" a portion of the adjacent transporting ve-

hicle, the plase of section and direction of

view being indicated by the lines and arrows
IV, 1V, in Fig. IIL .

Figs. V, and VI, are vertical fore and aft
and transverse sectional views showing a
modified type of the elevating devices.

Fig. V11, is a top or plan view indicating
a modified arrangement of the transferring 60
delivering means, ‘ ' :

_ Fig. VIII, is a fore and af sectional view
indicating another modified type of elevat-
in% devices.

igs. IX, and X, being, respectively, a 65
partial section, and a side view of details of
the type of device shown in Fig. VIIL.

Referring now to the embodiment of the
invention shown in Figs. I, II, I1I, and IV,

a conventionally represented motor vehicle 1, 70
driven by means, such as an electric motor,
in_the casing 2, is adapted to travel in par-
allel relation to a transporting vehicle, in-
dicated at 3, and there conventionally rep-
resented as a box car, traveling upon a rail- 75
way traek.

The gathering, elevating and discharging
devices of the vehicle 1, are mounted in an
extension frame shown at 5, in Figs. I, and
II, said frame being open at the bottom and 80
lower portion of the front end, and carrying
preferably a seat 6, for the driver of the ve-
hicle in a convenient position to control the
steering gear which is conventionally indi-
cated in Fig. T. : 85

The sides of the frame 5, are closed by
substantially vertical plates 4, which form
the sides of a snow gathering element, or
scoop, whose bottom and back are formed by
the approximately semi-cylindrical plate 7, 90
shown in-dotted lines in Fig. I, and in sec- .
tion in, Fig. IIL. The lower edge of the
scoop is arrangesd at a short distance above
the street level. '

Codperating with this scoop are clevating 94
and transferring devices mounted and con-
structed as follows:

Pairs of uprights 8, 8, applied upon the -
outside surfaces of the sides 4, 4, afford hous-
ings for blocks 12, and 13, rigidly mounted 100
therein, said blocks respectively having
squared horizontal holes to receive the cor-
respondingly squared end portions 14, and
15, of stub bearings 16, and 17, extending
for some distance inward,

The stub bearing 16, is preferably hollow,
to form a duct connected with the branch
pipe 18, of a conduit 9, and opening at the
inner end of the stub bearing 16. Steam or
hot air may be supplied to the conduit 9, 110
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from any convenient source carried upon the
vehicle 1,

Rotatively mounted upon the stub bear-
ings 16, and 17, and immediately adjacent to
the blocks 12, and 13, are two large metallic
disks 26, and 27, respectively, which form
the ends of a rotating drum having a cylin-
drical periphery 25. The radial extent of
the drum thus formed is considerably less
than the radius of the curved bottom and
back portion 7, of the scoop, so as to leave
an interspace, the periphery of the drum
constituting, together with the back and
sides of the scoop, an inclosed ascending
channel. TIn the illustration here given the
curvature of the drum’s periphery is sub-
stantially concentric with the curvature of
the bottom and back of the scoop, but, T do
not limit myself to this embodiment. The
periphery 23, of the drum is slotted at inter-
vals in a direction parallel with its axis, the
number of slots i this instance being eight
and the lecations (hereot being indieated hy
the numerals 30, to 37, boih inclasive. At
the edges of the slots the metal is reinforeed
by angle irons such as those indicaled at 38,
and 39, in connection with the slot 31, and
represented, but without numerals, at the
other slots.

At the inner ends of the stub bearings 16,
and 17, downwardly depending blocks 20,
and 21, respectively, are rigidly attached
thereto, said blocks being provided with
horizontal openings to receive a rod 23,
which extends parallel to the axis of the
drum, but at a snbstantial distance there-
from.

Said rod 22, carries a number of snow-
pushing elements, yreferably seraper-blades,
or “flights,” rotatably mounted thereon and
constructed and arranged as follows:

Within each of the slots 30, to 37, in the
drum’s periphery, is arranged an clongated
metallic plate fitting freely within the slots,
and co-extensive therewith in length, said
plates, which constitute the flights, are in-
dicated by the numerals 130 to 137 both in-
clusive, the respective numerals of the slots
being thus raised by 100 to indicate the cor-
responding {lights,

Said flights are mounted wpon the outer
extremities of arms, supported for free ro-

tation upon the rod 22, and as all of the

arms are similar, except in the position of
the points of attachmeni to their respective
flights, it will only he necessuary to deseribe
one pair thereof,

Thus, the flight 130, whicl is the upper-
most one i Fig. 111 is provided with the
arms 40, and 41, which extewd radially in-
ward bevond the rod 22, clongated openings
42, and 43, being formed near the inner ox-
tremities of the arms to veceive saidl rod
freely. and also to permit a limited radial.
play with relation thereto, sufficient under

1,266,930

ordinary circumstances. to enable the flight
by shifting radially inward, to clear any
obstacle that it may encounter in operation,
and which it is incapable of removing,

As will be seen in the scetional view in
Fig. TV, the arms 40, and 41, are ar anged
unsymmetrically to the longitudinal dimen-
sions of the flight 130. The arms 47, and
18, which support the flight 137, next in rear
of the flight 130, are arranged at the same
distance apart as the arms 40, and 41, but
in staggered relation thereto,.and the inter-
vening pairs of arms (not indicated by nu-
merals), are similarly staggered, as show in
Ing, TV,

It will be noted that if the drum 23, be
rotated upon the axis of the stub shafts 16,
and 17, such rotation will compel the rota-
tion of the flights 130, to 137, upon the axis
afforded by the vod 22, but as this axis is
cecentric to the axis of the drvam, the circu-
Lar paths deseribed by the flights will be ce-
centric to the cirele of the drnm's periph-
ery, and consequently said flights will be
progressively protruded bevond the outer
surface thercof, throughouf one-half of a
revolution and then progressively retracted
throughout the remaining half.

Referring to IMig. IIT, it will be noted that
the flight 130, which is there at its highest
vertical point, is retracted to its innermost
position, so that its edge is flush with, or
slightly within, the outer edges of the slot
30; the flight 131, is slightly protruded out-
ward, the flights 132, and 133, being pro-
gressively more and more protruded ns thev
descend, until the lowest vertieal position is
reached, where the flight 134, is protruded
radially to its full extent. The continued ro-
tation from that poing progressively retracts
the flights, as indicated, until the position
of the one shown at 180, is again reached.

The dram is positively driven by means of
@ sprocket wheel 24, mounted upon the ex-
terior side of the disk 26, power being ap-
plied to said sprocket by means of a chain
60, driven from a motor-actuated shaft 61.

At the top of the device a conduit 50, is
provided, communicating freely with the
upper extremity of the ascending channel
between the scoop and (he
the dram, but also having
98, at what may be termed the far side of tio
region of communieation, in close proximity
to the periphery 23, of the drum.  Said con-
duit is extended for some distagee laterally
beyond the side of the vehicle 1, and is pro-
vided in his instance with a serew con-
veyer S mounted upon the shaft 52. which
is preferably Lollow to admit a heated me-
dium through the hranch pipe 19. from the
main 9. Said shaft 592, is driven by means
of a sprocket wheel 54, and chain 82, actuated
from the shaft 61, Tt will be noted that the
vadial extent of the disk 26, is of suflicient
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extent to shield the sprocket wheels 24, and

54, from snow elevated into the trough 50.

. The preferred mode of operation of the

device in the embodiment just described is

as Tollows: , ' ‘
Assuming that it is to be used upon a

" highway occupied in part by a railway
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track, the snow is first swept from said
track to one side, by means such as the ro-
tating snow sweepers employed upon street
railways. Ordinarily also in the case of a
city street, the snow thus piled to one side
of the track, is a.ugmented%y that shoveled
from pavements, so that a considerable body
of snow is accumulated.

The vehicle 1, is driven alongside of the
track at such a distance therefrom as will
permit the end of the conduit 50, to over-
hang the side of the transporting car 3,
which is run upon the track side by side
with the vehicle 1, but at a slightly greater
rate of speed.

As the vehicle 1, progresses, the lower
edge 7, of the scoop engages with the snow,
close to the level of the ground, and thus
gathers it; the rotating flights positively'
push the snow into and up within the scoop,
ultimately elevating it to the level of the
conduit 50, where 1t is carried off laterally
by the conveyer 51, and deposited along the
transporting car until the latter is filled from
end to end, whereupon said car is removed
and replaced by another.

. It will be noted that the flight 134, which
is represented at the bottom of the drum at
that point of “its rotation, is rotruded to
its greatest extent, and thercfore, engages
the snow throughout practically the whole
depth of the flight. Although the flights in
their rotative ascent are retracted inwardly,
they assist the elevation of the snow through-
out a considerable portion of the ascending
arc, but apart from this, the progressive
accumulation of the snow. in the scoop re-

sults in its being continuously elevated and.

delivered.

By the time each flight reaches the point
of ifs juxtaposition with the screw conveyer,
it has been retracted radially inward so as
to completely clear the latter, as well as the
far side 53, of the conduit 50.

The play afforded to the flight-supporting
arms, by reason of their slotted engagenent
with the rod 22, permits the flights, during
their rotation, to mave radially inwnrd, in
case they encounter an obstacle.

teferring now to the modified type of ele-
vating device shown in Figs. V, and VI, it

is not necessary to describe the general or--

ganization and relation to the other parts,
since they may be, and in this instance are,
similaf to that just set forth in detail. The
varintion in this instance resides wholly in
the character and mounting of (he (lights.

The slotted drum, (in this instance indi-

cated by the numeral 65) rests upon the
stationary stub bearings 66, and 87, whose
inner extremities carry downwardly depend-
ing blocks 68, and 69, in which 1s rigidly
mounted the rod 70, whose axis is parallel
to that of the stub bearings 66, and 67, but at
a substantial distance below the same. A\
pair of disks 71, 72, having hubs, as shown.
are rotatively mounted thereon. The arm:

L

73, and 74, of the flight 75, are mounted upon

stibs 76, and 77, play in a radial direction,

for clearing. ordinary obstacles being af-
forded by elongating the apertures in the
inner extremities of said arms through which
the rod 70, passes. The flight 75, is riveted
or otherwise secured to its arms.

As the arrangement of the remaining
flights and their respective arms is similar
to that just described, it is not deemed neces-
ary to repeat it in connection with each
thereof.

Between two of the slots provided for the

8a

85

respective flights 75, etc., openings such as’.

that indicated at 78, are
periphery of the drum, at points correspond-

ing with the axial positions of the disks 71,
and 72, and bars, such as 81, whose outer

.ends move freely in said openings, are at-

tached to the disks 71, and 72, (as indicated
at 82, in the case of the disk 71), so that said
disks are positively rotated upon the axis
afforded by the rod 70, and thus cause the

rotary movement of the drum.

Since said rod 81, is free to move radially
inward apd outward in the slot 78, the rota-
tion of the disks upon an axis ‘eccentric’ to
that of the drum is permitted, and said rod
is itself retracted inwardly during the upper
part of the arc of rotation so as toclear the
?lcrpw-conveyer, and the far wall of the con-

uit. -

Referring now to the modified type of-de-
vice shown in Figs. VII, VIII, IX, and X,
the features of difference relate both to the
snow delivering devices and to the construc-
tion of the flights and their carriers. B
reference to the upper portion of Fig. VIIi’,
it will be seen that ho screw-conveyer is em-
ployed, but that the end 85, of the ascend-
ing passageway between the drum 86, and
vear surface 87, of the scoop, comniuniestes

with a wide, open-top; deep trough, whose

cides are represented at 88, and 89, and
whose bottom is l'e‘)rosented it 90.  Said
trough is represented as curved horizontally
throughout u right angle, and its delivery
end may be projected laterally to the desired
oxtent.. In this instance the arms of the
flights are carried upon a rod 91, which is
co-nxial with the drum, the necessary radial
movement for according protrusior and re-
traction of the flights being obtained in the
following manner:

The arms of the flights, instead of being

formed through the

95

flights to travel in proper relation to the -
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only slightly in excess of the radius in
length, are extended diametrically as indi-
cated at Fig. X, where it will be noted that
the arm 92, carries at its respective extremi-
ties the flights 93, and 94, secured against
oppositely-facing, recessed extremities of
the arm, the central region of the arm be-
ing provided with elongated slot 95, having
rounded ends adapted to engage freely with
the rod 91. The longitudinal extent of these
slots corresponds to the proper range of
protusion and retraction of the flights car-
ried thereby. '

Hence, when the drum 86, is rotated, the
flights will be actuated in the manner here-
inbefore described, their paths of movement,
with relation to the path of movement of

the periphery of the drum, being the equiv--

alent of that attained in the case of the de-
vice previously described by eccentric
mounting of their axis of rotation.
Ordinarily in this type of carrier device,
gravity would be sufficient to effoct the de-
scribed radial movement of the flights, but
to insure their retraction, I may provide a
cam-piece or pieces, such as that shown at
96, curving inward eccentrically, to the
periphery of the drum during the upper
region of its arc of rotative ascent, so that
the flights will be forced positively inward,
as their outer edges move along said cam
piece 96. The elevation of the snow is ef-
fected in the same manner as that previously
described, but its lateral delivery is at-
tained without the use of a serew-conveyer,
by reason of the fact that the transferring

* conduit is of considerable depth and as the

40
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snow accumulates therein, it is pushed by
the increments delivered from the elevating
devices, so as to travel along the conduit.

The use of steam or other hot medium ad-
mitted to the interior of the drum and to
the shaft of the conveyer, as above de-
seribed, is not intended for the primary pur-
pose of actually melting the whole body of
snow but may be found useful if employed
only to an extent sufficient {o prevent clog-
ging of the moving parts by freezing of wa-
ter thereon,

Having thus described my invention, I
desire to state that T do not claim broadly
the use of a series of traveling pushing de-
vices, either in themselves, or in conjunction
with a scoop for the removal of snow. For
instance, such devices have been suggested
for use where the characteristic feature of
operation is the compression of the snow
into a bulk much smaller than that of ity
natural size.

While compression is not inconsistent

form of the elevating devices and o

shown as typical.

with the use of my present invention, my
primary purpose is to pick up the snow in
a loose condition, and, without the delay re-
quired for very substantial compression, to
elevate and then transfer it away in a rap-
idly flowing stream of large volume to an
adjacent point of delivery, preferably a lat-
erally located transporting car, as above
stated. For this purpose the vanishin of
the flights as they approach the point where
the transfer action commences, is a very
important feature, and it will be noted
from the above description that it may be
accomplished in several ways, which are
mutually equivalent.

It will also be obvious that the sfpeciﬁc

their

mounting for traveling in path which is
the equivalent of eccentric rotation with re-
lation to the rotary movement of the drum,
may be greatly varied, as indicated by the
several different instances which I have
I therefore do not desire
to restrict my claim in this direction by
close adherence to the details of the mecha-
nism for producing such eccentric travel.

I claim: '

Ina Snow-remover, the combination, with
a vehicle; of a projecting scoop haviig a
curved back and substantially vertical sides,
a rotatable drum having its periphery ar-
ranged to form, in conjunction with the
back and sides of the SCoop, an ascending

inclosed channel, the periphery of the drum’

being provided with transverse slots; stub-
bearings for said drum; g bearing rod
mounted upon said stub-bearings at points
within the drum, and extending axially
across the drum in a direction Parallel to,
but substantially lower, than the axis of the
stub-bearings; a plurality of pushing de-
vices radially movable within the slots of
the drum; carriers for said pushing devices,
having elongated openings of a diameter
sufficient to afford true rotative engagement
with said bearing rod, while permitting
play in a radial direction; 3 transferricg
conduit having an opening communieating
with the upper extremity of the ascending
channel, but having a wall, at the far side

of said opening, arranged in close prox-i

imity to the periphery of the drum; and
means for rotating said drum. \
In testimony whereof, T have hereunto
signed my naie at’ Philadelphit., Pennsyl-
vania, this eleventh day of Scptember, 1915,
HENRY S. FARQUHAR.
Witnesses:
James 1. Bewr,
E. L. FuLrerrox,
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