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To all whom it may concern:

Beit known that I, PATRICK HENRY CRAD-
DOCK, of Leadville,in the county of Lake and
State of Colorado, haxe invented a new and
useful Improvement in Snow-Plows, of which

the following is a full, clar, and exa,ct de%eup-'

tion.

My invention relates to an improvement in
snow-plows, and has for its object to provide

a plow capable of being secured to the pilot-
board of an engine and fto construct the plow

in such a manner that it will automatically

adjust itself laterally or vertically, as may be

demanded, in the event that an obstruction

is met with upon the track.
It is a further object of the invention to
provide a means whereby the engineer from

the cab of an engine may elevate or lower the

plow and whereby also, in the event the en-

gineer should not be paying attention to the

movements of the plow and in the event the

plow should be raised a predetermined height

by meetingan obstruction upon the track, the

plow will be automatically maintained in its |

elevated position and even elevated higher
than the obstruction, and whereby the plow
will remain in this pObltl()Il until the engi-

. neer or an attendant in the cab caunses the
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~ ing or brace plate of the plow, adapted to be | are rigidly attached to it.

p]_OW to fall.

The invention consists in the novel con-

struction and combination of the several
parts, as will be hereinafter fully set forth,
and pointed out in the claims.

Referenceis to behad to theaccompanying

drawings, forming a part of this specification, -

in which similar figures and letters of refer-
ence indicate corresponding parts in all the
Views.

Figure 1 1s a general view illustrating the

applleatlon of the plow to an engine cmd the
means by which the plow is mampulated |

Fig. 2 is -a plan view of the plow and the

meehanism by means of which itisraised and
lowered. Fig. 3 is a side view of an attach-

ment to the track which is used at crossings.
Fig. 4 is an enlarged plan view of the plow.
Fig. 51sa bottom plan view of one of the con-
nectmw or brace plates of the plow. Fig.61s
a 10n01tudmdl section through said pla.te,
taken pmctlcally ontheline 66 of Fig.5. Fig.
7 is a bottom plan view of a second eonnect-

| located beneath the plate shown in Fig. 5.

Flﬂ' 3 1s a longitudinal section through the

_lower plate, said section being taken pmct1-

cally on the line 8 8 of Fig. 7. Fig. 918 a bot-
tom plan view of the plow. Fig. 10 1s a bot-

| tom plan view of the rear brace or connect-

ing plate. Fig. 11isa sectional view of a por-
tion of the plow and the connecting-plates,
and illustrates the connection with the con-
necting platesof guides upon which the plates
havevertical movement,and which guides also
act to permit lateral movement of the plow.
Fig.121is a central transverse section through

the plow and the pilot-board, and Fig. 13 is Sa

rear elevation of the plow.

b0

Betore describing the plow proper I will

deseribe the supports and guides for said
plow. The support of the plow consists of a
base- plate 10, (shown best in Fig. 9,) which

plate is skeleton in form and of triangular
shape, the base being adapted as the .mwa;rd

or rearward side. The base-plate is supported
in a horizontal position by a series of brack-
ets 11, and these brackets are somewhat L-
qh&ped in general contour, the upper portion
of their \eltlea,l members being bolted or
otherwise rigidly secured to the outer side
face of the pilot-board 12 of the engine. The
The lower or horizontal members of the brack-

70

/5

30

ets 11 extend from the rear of the base-plate

to the forward edge thereof. Therefore the
horizontal membersof theintermediate brack-
ets are longer than the corresponding mem-
bers of the end brackets, and these horizon-
tal members of the bmckets are riveted or
otherwise securely fastened to the base- -plate.

FKach bracket carries a guide- bar and the
guide-bars of the end braoket% are de%wnated'
as 13, and the equivalent bars of the cen-

tral brackets as 14. The guide-bars of the
end brackets extend from a point near the
upper ends of their vertical members at an
inclination downward and forward to a con-
nection with the outer extremities of the hori-
zontal members, while the guide-bars 14 of
the central brackets extend fromn the outer
ends of the horizontal members of these
brackets at an inclination upward until they
are about level with the top of the pilot-board,
and then these guide-bars are carried hori-
zontally rearward over the pilot-board and

The upper h_ori-
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zontal extension of the guide-bars 14 is showu | shown

clearly in Fig. 12 and is designated as 14".
If in pmetieeit 1s found desirable, the guide-
bars and the brackets with which they are
connected may be made from one piece of
metal, and such construetion is shown in the
drawings. This constitutes the supporting-
frame of the plow.

The plow consists of a fender or clearing-
board A and connecting or brace plates at-
tached thereto, the plates being three in num-
ber and designated, respectively, as B, C, and
D, B representing the lower forward and
shortest plate, C the upper forward plate,
and D the rear plate, as best shown in Fig.
12. The clearing-board or fender is shaped
to represent two sides of a triangle, and at
the junction of its sides a cutter 15 is formed.
The cutter partakes of the cross-sectional
shape of the clearing-board or fender, the lat-

ter being eoncaved upon 1ts outer face and

convexed upon itsinner face. At the rearof
the clearing-board or fender, preferably at or
near the bottom thereof, a transverse bar 16
is rigidly secured. This bar connects the
sides of the clearing-board or fender at the
rear portion thereof and serves to strengthen
it. At the same time the connecting-bar 16
has secured to it two brushes 17 and 18, which
extend downwardly therefrom, and these
brushes are so placed that when the plow is
in position upon the engine said brushes will
engage with the treads of the rails of the
track and sweep the said rails clean. The
brushes may be vertically adjustable, since

each brush is provided with an upwardly- |

extending shank 19, having its upper ex-
tremity threaded, and these shanks pass
through brackets 20 formed upon the upper
face of the connecting-bar, while lock-nuts 21
are secured upon the upper ends of the
brush-shanks, one below and the other above
the members of the brackets through which
the shanks are passed, as best sllown in Figs.
12 and 13. The clearing-board or fender at
each side is provided also with a scraper 22.
The scrapers extend down below the lower
edges of the clearing - board or fender, as
shown in Fig. 9,’and the lower edges of the
serapers are somewh&t concaved in order that.
such scrapers may conform to the upper sur-
face of the rails of the track, as the scrapers
are so located upon the cleming—board or
fender that as the plow advances they will
travel along the top of the ratls.

With reference to the construction of the
connecting or brace plates B, C, and D they
aresomewhat similar in general construction,
but different in detail. 1 will first describe
the lower connecting or brace plate B and its
attachments, and I desire1t to be understood
that the reference-letters I3, C, and D are de-
siened to represent the plates with their at-
tachments applied thereto, while the plates
themselves will be (]E‘blﬂndted by reference-

numerals.
" The lower connecting or brace plate B is |
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in detailin Figs.7and 8,and comprises
a body-plate 23, the ends of which are beveled
in a manner to cause its upper side to be
longer than its lower side. Kach end of the
plate is provided with a rearwardly-curved
and apertured ear 24,and the plate is further
provided with a longitudinal central slot 23.
This plate is located slightly below the cen-
ter of theclearing-board or fender at thefront
of the same, crossing the meeting-point of the
sides, and extending from oue side of the
fender to the other. The plate 1s secured in
position by bolts carryingsuitable nuts passed
through the aperture in the ears 24 and
through openings made in theclearing-board
or fender to receive said bolts; or if in prac-
tice it is found desirable the plate may be riv-
eted at its ends to the fender.

The attachments of the plate consist of a
front slide 26 and a rear slide 27. The front
slide consists of a small plate having a rib 28,
riveted or otherwise secured to its under side,

-as shown in Ifig. 8, in which the rivet is des-

ignated as 29. This rib is shorter than the
slide and is adapted to move freely in the slot
25 of the body-plate23. Therib,andlikewise
the body of the slide at its center, is provided
with an opening, and the rear slide 27 is in
like manner provided with an opening, and
these openings are adapted to receive a con-
necting-bolt 30, (also best shown in Fig. §,)
which bolt is passed through the openingsin
the two slides and is provided at one of its
ends with a head and at the other end witha
nut. Thus it will be observed that both of
the slides 26 and 27 move together. Therear
slide 27 1s so shaped as to form two sockets
31, these sockets being located one at each
side of the center, as shown best in Fig. 8.
A lug 32 isattached to the rear slide upon its
outer face, one opposite each socket, and
through each of these lugs a bolt 34 is passed
as &hown in Fig. 12, whmh bolts passthrough
apertures in the 1uws, the walls of which are
threaded, and also through nuts 35 and 36,
located one above and the other below each
lug, the nuts being adapted to prevent the
bolts from slipping when once they are ad-
justed.

When the fender or clearing-board is con-
nected with the supporting-frame heretofore
described, it extends slightly below the base-
plate 10 of sald frame, and before the front
and rear slides are connected with the con-
necting or brace plate 23 the fender or clear-
ing-board is placed in position, and the rear
qhde before being secured to the plate 23, re-
ceives the centlal cguide-bars 14, connccted
with the central bldeetS of the supp01t1nf-
frame. Theseguide-barspassloosely through
the sockets 31 in the complete connecting-
plate B. Therefore theconnecting-plate may
be moved vertically upon the guide-bars 14,
or the clearing-board may be moved laterally
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a given dlsmnce as the guide-bars will hold

the slides btatlonary, while the body-plate 23,
owing to its capability of lateral movement
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upon the slides, may move la,terally and carry | slide of the upper slot 51 isdesignated ags 512,
with it the fender.. The adjusting-serews 34,

forming a portion of the complete connecting
or brace plate B, are adapted to limit the
downward movement of the plate, as shown
in Fig. 12, as when the plate has been carried
down as far as desired the lower ends of the

serews will engage with the horizontal mem-
bersof the central brackets of the supporting- |

frame.
The connecting or brace plate C is shown

in Figs. 5 and 6, and is of substantially the

same construction as thelower brace-plate B.
The upper connecting or brace plate C com-
prises a body-plate 37, containing a central
longitudinal slot 38 and end lugs 39, whereby

it is attached to the inner face of the fender
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above and rearward of the lower completed

plate B,as shown in Fig. 12. This body-plate

has connected with it a front slide 40, carry-

ing a rib 41, which rib has movement in the

slot 33 of the body-plate, as shown in Fig. 6,

and a rear slide 42 is provided, having sock-
ets 43 formed therein near its ends, through
which sockets the central guide-bars 14 loose-
ly pass,so that this connecting or brace plate
may also have vertical movement upon the

oguide-bars, and the guide-bars also serve to |
-hold the slides so that the body-bar 37 may

be given lateral movement, as the two slides
41 and 42 are connected by a bolt 44 at their
centers, and as the slides in the connecting
or brace plate C are much longer than those
in the corresponding and lower plate B con-
necting-serews 45 are provided for the slides
in the plate C—one neareachend. The back
slide42 of the plate Cis provided at each side of

1ts center with a lug 46, and to each lug 46

the lower end of a draw-bar 47 is attached,

the upper ends of the draw-bars being made

to extend upward and outward through open-

ings 48, produced in the upper horizontal por-
-tions 14* of the central guides 14, as best

shown in FKigs. 4 and 12, Each draw-bar is

surrounded by a spring 49, the springs at their

lower ends resting against shoulders formed
near the lower extremities of the draw-bars,
and at their upper ends the springs have

bearing against the under faces of the guide-

bars 14, as shown in Fig. 12. Thusthe tend-
ency of the springs 49 is to force theclearing-

‘board orfender toitslower position and main-
tain it 1n that position.
. are adapted lor use in elevating the clearing-
55

The draw-bars 47

board or fender, and this is accomplished in

a manner to be hereinafter set forth.

The 1interior construction of the plow is

completed when the rear connecting or brace

plate D is added to 1t. This plate comprises
a body-plate 50, which is secured at its ends
to the sides of the clearing-board orfender at
the central portion thereof back of the front

-plates B and C and over the end guide-bars

13 of the supporting-fraine, as shown in Fig.
12. The body-plate 50 is provided with two
longitudinal slots 51 and 52, and at each slot

‘a front and rear slide are provided. The rear | preferably,

| the guide-bars 13 pass.

and the front slide, which is shown in dotted
lines in Fig. 10, is designated as 51°. These
slides are identical in construction with the
slides described in connection with the other
connecting or brace plates, with the excep-
tion that the rear slides are not provided with
lugs. The rear slide, however, is provided
with a socket 53 at each end, through which
The slides located at
the slot 52 are designated, respectively, the
rear slide as 52% and the front slide as 52V.

‘The rear slide 52* is provided with sockets 54,

through which the guide-bars 13 pass, and
with lugs 55, carrying adjusting-bolts 56 and
nuts 57, through which the adjusting-bolts
pass, and these adjusting-bolts are adapted
to limit the downward movement of the rear
connecting or brace plate in like manner as
the adjusting-screws 34 limit the downward
movement of the forward and lower connect-
ing or brace plate.

At the central portion of the baeck of the
body-plate 50 of the brace-plate D a rear-
wardly-extending finger 58 is secured, and
this finger is adapted to move between the
members of an inverted-U-shaped plate 59,
secured to the back of the two central brack-
ets of the supporting-frame, as shown in Fig.
13, and . the object of this finger is, when the
plow is elevated by manipulating the draw-
bars 47, to find its way up to the contracted
portion of the V-guide-plate 59 and center
the plow with respect to the track over which
it is being carried.

The manner in which the plow is elevated
from the cab of an engineisas follows: Upon

the upper face of the pilot-board a rock-shaft

60 is journaled, and to this rock -shaft, by
means of attached crank-arms 61, the draw-
bars 47 of the plow are secured near the pilot-
board at any desired point. In the frame of
the engine at each side an air-eylinder 62 is
located, and the piston-rods 63 of these eylin-
ders are connected by links 64 or otherwise

3

70

/5

20

Qo

95

100

103

IIO

with erank-arms 65, which arms are also se- -

cured to the rock-shaft 60. A pipe 66 is led
from a compressed-air reservoir located be-

{ neath the cab or tender to each of the air-cyl-

inders 62 and connects with these cylinders

above its piston-head. Within the cab the
pipes 66 are provided with a three-way cock

68, and a second pipe 69 connects the pipe 66
between the reservoir and the three-way cock
68, and this second pipe 69 connects, also,
with the lower pipe 66 near the connection of
the latter with the air-cylinders, as shown in
Figs. 1 and 12. At the forward end of the
lower pipe 69 a valve 70 is located, and this
valve is connected by a link 71 with a crank-
arm 72, secured upon the rock-shaft. It will
be understood that this construction is dupli-

| cated at each side of the engine; but if in

practice it is found desirable the pipes 66 and
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69 may be placed at one side of the engine

only, in which event the pipes are connected,

over the pilot-platform with the
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. _cylinder at the opposite side.
‘pipe 69 is also provided with a valve 73, lo-
. cated within the engine-cab.
~observed that the upper pipe: is constantly
charged with air while the valve 73 remains
. open, and while the valve 70 remains closed,
~ which is the normal position of that valve,
the pressure of the air is contained within:
~the upper pipe 69 between the outer valve 70
and the inner extremities of: those pipes.
In operation, when it is desired to raise the

- plow, the valve 68 1s turned in a manner to
—admit the compressed air into the lower pipe
. 066, and the air passing into the cylinders 062
15 overthe piston-heads therein forces the heads
~downward, and thereby rocks the shaft 60 in:
. such manner as to elevate the crank-arms 61,
- with which the draw-bars of the plow are con-.
- nected, and the plow israised-againstthe ten-
The
. plow will remain in its raised or elevated po-
sition as long as the pressure of air remains:
~_upon the plston -head of the ecylinder. .
~ lower the plow, the valve 68 is turned to shut
off the supply of air to the pipes 66 and ex-
. haust the air from the cylinders, at which
. time the springs around the draw-bars will

B (-}

20

sion of the springs on the said bars.

VI".

- act, together with the weight of the plow it-

~ self, to drop the plow to its normal position.
30

~ In the event that the plowshould strike an.
obstruction which would elevate it to a prede-

. termined degree, the rock-shaft will be again
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rocked, and by reason of the crauk connec-

tion 72 with the valve 70 i1n the upper pipe
69 these valves will be opened and the air
will be admitted to the cylinders and will

keep the plow in an elevated position, in ad-
dition to raising it as high as possible. The
plow can then be dropped only by the engi-
neer exhausting the air through the mediam
of the three-way valve 68,

It is obvious that the plow can move both
laterally and vertically—vertically upon the
cuide-bars 13 and 14 and laterally by reason
of the construction of the connecting or brace
plates. Therefore the plow can of itself clear
small cbstructions which may be in its track,
and will adjust itself to the contour of curves
wherever they may occur in the road.

It is desirable that when ecrossings are
reached the plow should be automatically
elevated, and therefore at the erossings a lift-
bar 732 is located at each side of the tfrack,
as shown in Fig. 3, thesaid bar having an in-
clined upper edfre so that as the plow rides

up the incline of the lift-bars the valve 70 |

will be opened sufiiciently-to admit air to the
cylinders and cause the plow to be held ele-

vated, it being dropped through the medium |

of an attendant in the engine-cab after the
crossing has been passed.
Having thus described my invention, I

claim as new and desire to secure by Letters

Patent—

1. In a snow or like plow, the combination,
with a supporting-frame having inclined
cuide-bars connected therewith, of a plow

1The upper

It wiil thus be

486,894

- onsisting of a clearing-board or fender and

couneetmn‘ or brace: plates uniting the sidesof
thef endel thesaid connectingor: brace. plates

-conslstlnﬂ' of body-plates, and slides having
;movement laterally in the body-plates, one of

70"

the slides being provided with sockets for the -

reception of the guide-bars, substantially as
shown aund described, whereby the plow may
have horizontal movement or lateral move-- -~ -
ment upon 1ts suppmt as &nd fm the pmpose
set forth.

75

2. In a plow adapted fm attdehment t0 an

engine, the combination, with a supporting-
'fra,‘me h:a,viingiineliﬂed guideS located thereon, =

.80.:. .

of a plow consisting of a clearing-board or

fender approximately V-shaped, connecting

or brace plates uniting the sides of the clear- o

ing-board or fender, said plates consisting of
a slotted body-plate, slides having lateral

movement upon the body-plates and provided - o
with sockets loosely receiving the guide-bars,

and. draw-bars: connected with one of the
brace-plates, whereby the plow is capable of
both vertical and lateral movement substan-
tially as shown and deseribed.. S

:90;;,5

3. In a plowadapted fm*oonneetmn w1th a,n SRR

engine, the combination, with a supporting-
frame having

| ineline:d: cguide-bars located

95

thereon, of a plow consisting of anessentially-

'V-shaped clearing-board or fender having a
concaved outer face, connecting or. brace .

plates uniting the sides of the fender, each of e

said -brace-plates comprising a slotted body-
plate, slides having lateral movement upon =
‘the body-plates, sockets formed upon the =

| slides and loosely receiving the guide-bars, -

spring-pressed draw-bars connected with one
of the brace-plates,and a stop mechanism car-
ried by the brace-plates, as and for the pur-
pose set forth.

4. In a plow of the character described, the
combination, with a supporting-frame adapt-
ed for attachment to an engine, the said sup-
porting-frame being provided with inclined
ouide-bars, of a plow comprising an essen-
tlally-V shaped clearing-board or fender, ad-
justable brushes located at the rear of the
clearing-board, connecting or brace plates
uniting the members of the clearing-board or
fender, each brace-plate comprising a slotted
body-plate and slides having longiftudinal
movement in the body-plates and carrying
sockets to receive the guide-bars of the frame,
spring-pressed draw-bars connected with one
of the brace-plates, and a lifting mechanisin,
substantially as shown and desecribed, con-
nected with the draw-bars,asand for the pur-
pose specified.

5. In a plow of the character described, the
combination, with a supporting-frame adapt-
ed for attachment tothe pilot-board of an en-
gine, the said frame consisting of a base,

brackets projected upward from the base, and
inclined guide-bars extending upward and
rearward from the margins of the base, of a
plow consisting of a clearing-board or fender
of essentially-V shape, having a conecaved
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outer face and provided with track-serapers |

atitslower edge, brushescarried by the fender
at i1ts rear, connecting or brace plates uniting
thesides of the fender, each comprising a slot-
ted body-plate,slides having longitudinal and
lateral movement upon the body-plates, and
slides carrying sockets receiving the guide-
bars of the frame, draw-bars connecting with
one of the brace-plates, and a pneumatic lift-
ing apparatus connected with the draw-bars,

~ as and for the purpose specified.

20

6. In a plow of the character described, the
combination, with a supporting-frame con-
sisting of a horizontal triangular base-plate,

. brackets projected upward. therefrom and

adapted for engagement with the pilot-board
of an engine, and inclined. brace-bars ex-

tending from the front margin of the base- |
plate to the pilot-board, of a plow consisting |

of a fender having a concaved forward face,
connecting or brace plates uniting the inner
sidefacesof the fender, said brace-platescom-
prising a slotted body-plate, slides having
longitudinal and lateral meovement in the
body-plate, the slides carrying sockets loosely
recelving the guide-bars, and adjusting-stop

mechanism carried by the lower brace-plates,
draw-bars connected with one of the upper

brace-plates, a finger projected from the rear
lower brace-plate, entering the V-shaped
opening in the supporting-frame, and a pneu-

matically-operated lifting mechanism con-

nected with the draw-bars, as and for the pur-

pose specified.

7. The combination, with a plow adapted
for attachment to the pilot of an engine, the
plow being capable of vertical movement, of
a rock-shatt, draw-bars connected with the
plow and with the rock-shaft, air-receiving
cylinders the piston-rods of which are con-
nected with the rock-shaft, an air-storage res-
ervolr, a main pipe leading from the storage-
reservoirinto the eylinders, said main pipe be-
ing provided with asupply and exhaust valve
and a storage-pipe connected with the main

pipe between the storage-receptacle and its.

valve and also adjacent to the connection of
the main pipe with the cylinders, the storage-
pipe being provided with a valve, the said

| valve having connection with the rock-shaft

and being operated therefrom, as and for the
purpose specified.
 PATRICK HENRY CRADDOCK.
Witnesses: | |
KED. HASKINS,
JOHN BRODIE.
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