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To all whom it may concern.:

Be it known that we, HHENRY J. SMALL and

"TAYLOR W. HEINTZELMAN, both of Sacra-

mento,in the county of Sacramento and State
of California, have invented a certain new
and useful Implovement in- Snow-Plows, of

which improvement the following is a speci- |

fication.
The object of our mventmn 1s to p1*0v1de

effective and desirable means for breaking
up and pulverizing accumulations of snow on, |

and clearing the same from, railroad- tracks,

- partlcular]y when the snow has become hard

by reason of thawing and subsequent freez-
1ng, or when in a Inoist condition, so as to be
subject to be formed into a compact mass by
a comparatively slight pressure.

A further object of our invention is to at-

tain a reduction of weight and length and a |
simplification of mechanism relatwely to ap- |

pliances heretofore known and applied to a
greater or less extent in practice.

To this end our improvement consists in
certain novel devices and combinations here-
inafter fully set forth.

In the accompanying drawings, Figure 1 is
a vertical longitudinal section throu ﬂ*h a Snow-
plow embodymw our invention; Flt, 2, a plan
or top view with the roof 1*emoved Fig. 3, a

front view in elevation; Fig.4,a 51m1lar view |
Fw 5, a trans-

illustrating a modifi catlon
verse sectmn on an enlar n'ed qcale, through
one of the eutter-sha,fts F . 0, a side view

in elevation of a pmtlon of the-s&me with

the cutters attached; and Fig. 7, a vertical
longitudinal section, on an enlarged scale,
throucrh theforward pOI’thH of the plow 1llus-
tlatmb the movable apron and its operatmﬂ'
mechanism.

In the practice of our invention we p_ro-

vide a substantial car-frame 1, which is, asin

this instance, preferably supported &dJ acent
to each of its ends upon a truck 2, and 1is pro-
vided with suitable side and end vertical

framing, to which are connected: a casing 3

and roof 4 for inclosing and proteetmﬂ' the
operating mechanism.

The plow is designed to be pushed Dby lo-
comotive-engines, and in order to reduce its
weight it 1s not provided with a steam-boiler,

| steam for'actuating the engines which oper-
ate its fan and cutters being supplied through

car-frame 1.

a suitable connecting-pipe, either from the

boiler of a locomotive coupled to the plow or

from a boiler placed upon a sepamte car, as

-may be preterred.

A horizontal fa;n-almft 5 is journaled in
| bearings 6 centrally on the car-frame, its for-
ward end pro,]ectmﬂ* through the flOl’]t end

of the car body or casing 3 into an open-
ended front casing 7, secured thereto.

_ A diss
charging-fan 8, having a series of blades
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adapted when the fan is rotated to periph-

erally project snow which enters the casing
7 is secured upon the shaft 5 below a dis-
charwe-spt)ut 3%, which is connected to the top

ing door 9, by which one or the other of "two
lateral discharge-openings in its top may be
closed, as desired, in order that snow dis-
charged by the fan may be thrown to either
side of the track, as circumstances may re-
quire.

65

1 of the casing 7, ‘and is provided with a swing-

70

The shaft 5 and fan 3 are rotated by a pair

of vertical engines 10, which are coupled to
the pins of cranks 11 near its rear end, and
are supplied with steam by a pipe 12, which

is connected to the boiler of a 1ocom0twe.

coupled to the plow or to a boiler on a sepa-
rate car, as preferred. In the former case
the steam from the locomotive is used only
for actuating the engines of theplow, the lat-
ter being propelled by one or more additional
locomotives. The supply-pipe 12 leads into

a steam drum or receiver 13, and thence to
| a steam-trap 41 bemn provided
to carry off water of condensatmn |

the engines, a

A bevel-gear 14, secured upon the rear end
of the fa,n-shaft 5 engages a corresponding

gear 15 on a transverse houzontal counter-

shaft 16, journaled in bearings 17 above the

ends of the counter-shaft, and the pins 19 of
said cranks are coupled by connecting-rods
20 to crank-pins upon a-transverse horizontal

the car-frame. Flangers 22, each composed

of a series of dltemdte breaker and shovel
arms fixed to a central hub, are secured upon
‘the shaft 21 in such poc'.ltlonb that in the ro-

Cranks 18 are secured upon the
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flanger-shaft 21, mounted in bearings below
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tation of the shaft their arms rotate close to ! shafts causes the snow to be delivered to

each of the track-rails and act to clear away
snow and ice from the inner sides thereof.
T'wo transverse horizontal cutter-shafts 23

are ,]omna,led in bearings connected to the
car-frame in the front casing 7, above and

below the axial line of the f&n shaft 5, re-

spectively, each of said shafts carryinga con-

tinuous cutter or a series of picks or break-

ers and shoveis, as presently to be desecribed.
Rotation is 1mpmted to each of the cutter-
shafts by a pair of horizontal or inclined en-
gines 24, (one pair being provided for each
ultter-c:hdft ,) the crank-shafts 25 of said en-
gines carrying cranks 26 on their outer ends,

which are”coupled by connecting-rods 27 to |
Sald shafts |
are rotated Iin opposite directions, respect-

cranks 28 on the cutter-shafts.

~ively, so as to direet the snow whleh is

20

25

toward the horizontal central plane of the

fan-shaft, in order that it may be discharged

by the eentufmml action of the fan- bldd@b
In the IHOdlﬁCdtIOH shown in Fig. 4 the cut-

ter-shafts are arranged ver tlcally instead of

horizontally, as dbove deseribed, the driving-

| Glclllkb belng in such case secured upon theu

30

Tapper ends, cmd the crank-shafts of their act-

nating-engines being Ill{emse vertical in-
stead of 1101 izontal.

Kach of the cutter-shafts carries a disin-

te,,r&tlllw device for breaking up and pulver-

1zing masses of snow with which it is brought
in contdet 1in the forward movement of the
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plow, and delivering the snow which it has

acted upon to the mtatmﬂ fan, to be ejected

laterally through' the top dlschan ge-spout 8°
of the front casing 7. This dlbmtewratmﬂ*
device may be elther a single blade of metal
of helical or twisted form or a series of sepa-

rate arms carrying breakers or shovels upon
their outer ends.
series of collars or hubs 29 is secured upon

each of the cutter-shafts 23, the collars

‘being keyed or otherwise ﬁlmly connected

theletr) - Kach collar is provided with holes

or soekets i which are fixed arms 30, which

carry upon their outer ends picks or break-
ers 31 and shovels 32, the pick-arms and

shovel - arms being alternated in each col-
ar, and the

pomts of the picks projecting

- slightly farther from the axes of the cutter-
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shafts than the outer edges of the shovels.
The several collars of each cutter-shaft are
preferably fixed thereon in-such relation that
the extremities of the picks and shovels shall
be arranged helically or in the lines of screw-

blades amund the shafts, in order to exert a

shearing cut upon the snow; but they may be
set in pamllel lines with the shafts, if pre-
ferred. The number and relative arrange-

- ment of the cutting members may be Vaued

1n the discretion of the construector, and will
depend to some extent upon the char acter and
conditions of the work to be performed.

- The preliminary action of the disintegrat-
g devices carried by tlle revolving euttel—

‘broken up and pulverized by their cutters |

In the instance shown a

L

the discharging-fan in a finely-divided state,
and thereby correspondingly promotes and
facilitates the action of the fan.

In order to provide for seraping off and
cufting away snow and ice down to the level

of the tops of the rails, a transverse plate or
apron 33 18 fixed to a shaft 34, mounted in
bearings on the sides of the front casing, the
apron extending across the casing and form-
ing a movable front section for the bottom
thereof.
and held in desired position by the applica-

tion of fluid pressure acting upon the pistons

of a pair of vertical cylinders 33, supported
near the rear of the casing, the piston-rods
56 of said cylinders being coupled through
intermediate lever-and- ]mk connections to
arms on the apron-shaft 34.
wire track-brooms 37 is suspended from the
rear of the casing adjaceut to each of the
track-rails, and is also coupled to the piston-

rods 36, so as to be raised and lowered and
‘held in position thereby in.conformity with
“the apron.
tion the snow and ice seraped up from below

By means of the above construe-

the bottom line of the casing are earried back
to and thrown out by the fan, and the rails
are left clean as the plow advances. Com-
pressed air is by preference employed for
actuating the pistons of the cylinders 35, an
mr—pump 38 being provided for its bﬂpply
The air- pump may also serve to supply com-
pressed air for operating a mold-board to be
presently described and for actuating the
piston of a brake-cylinder to apply brake-
shoes to the mheelb of the plow when re-
quired.

In order to discharge snow or ice in pla,c'es
where either side of the track may be ob-
structed, we provide a reversible mold-board
39, which is in the form of a stout sheet of
melal curved so as to present a concave face
in the direction of the front of the plow, and
extends across the track at an angle to the
longitudinal center line of the plow

of the car-frame 1 in rear of the flangers 22
in any suitable manner, as by ehams or

hinge-connections, so as to admit of being
| mlsed and lowered and the direction of its in-

clination reversed, as may from time to time
be required. A frulde bar 40 may be placed
on either side of the mold-board to maintain
i1t in vertical position while being moved, and
its movement may be effected either by a fluid-

pressure cylinder or by lever attachments for

operation by hand.

We claim as our 1nventlon and desire to

secure by Letters Patent—

1. In a railroad snow-plow, the combina-
tion of a supporting-frame, an open-ended
front casing connected thereto, a discharg-
ing-fan mounted in bearings on the frame

and adapted to rotate in smd casing, cutter-.

shafts mounted in bearings in the front cas-
ing on opposite sides of “the fan shaft, cut-

A pair of steel-
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The apron is raised and lowered

S0

e

95

100

105

I10O

The
| mold-boa,rd 1s suspended from the lower side

T1;5

120

125

130




451,138

ters or disintegrating devices fixed upon the

N
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cutter-shafts, a movable plate or apron con-

nected to and forming the front lower sec-

tion of said casing, and a fluid-pressure eyl-
inder baving its piston-rod coupled. to said
movable apron, substantially as set forth.

2. In a railroad snow-plow, the combina~
tion of a supporting-frame, an open-ended

front casing connected thereto, a discharg-
ing-fan mounted in bearings on the frame

and adapted to rotate in the casing,and a re-

versible mold-board having a ecurved face and

suspended below the frame in rear of the dis- |

charging-fan, substantially as set forth.

o. In a railroad snow-plow, the combina-
tion of a supporting-frame, an open-ended
front casing connected thereto, a discharg-
ing-fan mounted in bearings on the frame
and adapted to rotate in the casing, disinte-
grators fixed upon cutter-shafts journaled in
bearings in the casing on opposite sides of
the fan-shaft, a movable apron connected to
and forming the front lower section of the

casing, a fluid-pressure cylinder having its

piston-rod coupled to said movable apron, a
flanger fixed upon a shaft journaled below
the frame in rear of the discharging-fan, mo-

- tor-engines coupled to and rotating the fan-

shaft, cutfer-shafts, and flanger-shaft, and
steam-supply pipes extending from the en-
oines to a point suitable for connection with
a steam-generator upon a separate vehicle,
substantially as set forth. - |
4. In a railroad snow-plow, the combina-
tion of a supporting-frame, an open-ended
front casing connected thereto, a discharg-
ing-fan mounted in bearings on the frame
and adapted to rotate in said casing, cutter-
shafts mounted in bearings in the front cas-

40 ing on opposite sides of the fan-shaft, cutters |

or disintegrating devices fixed upon the cut-
ter-shatts, a movable plate or apron connect-

ed to and forming the front lower section of

the casing, a fluid-pressure cylinder having

its piston-rod coupled to said movable apron,

and an air-compressing pump fixed upon the
frame and adapted to supplysaid fluid-press-
ure cylinder, substantially as set forth.

5. In a railread snow-plow, the combina-
tion of a supporting-frame, an open-ended
front casing connected thereto, a discharg-
ing-fan mounted in bearings on the frame
and adapted to rotate in said casing, a mov-

5

able plate or apron connected to and forming )

the front lower section of the casing, a pair

of steel-wire track-brooms connected to the
casing in rear of the movable apron and ad-
Jacent to theinside lines of the rails on which
the plow traverses, and a fluid-pressure cyl-
inder having its piston-rod coupled to the
movable apron and to the track-brooms, sub-
stantially as set forth. o

6. In a railroad snow-plow, the combina-
tion of a supporting-frame, an open-ended
front casing connected thereto,a longitudinal
fan-shaft mounted in bearings on the frame,

55
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a discharging-fan fixed upon said shaftin the
front casing, a flanger-shaft mountedin bear-

ings below the frame and in rear of the dis-
charging-fan, a motor-engine coupled to and
rotating the fan-shaft, a counter-shaft con-
nected by gearing with the fan-shaft, and

connections coupling the counter-shaft and
. flanger-shatt, substantially as set forth.

' HENRY J. SMALL. |
~ TAYLOR W. HEINTZELMAN.

Witnesses:
S. C. DENSON,
ADEL C. HINKSON.
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