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~and downward, and with the free end of each
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To all whom it muay concerm:

Be it known that I, HENRY CLINTON HICKS,
a citizen of the United States, residing at Min-
neapolis, in the county of IIennepm and State
of Mlnnesot& have invented certain new and
useful Improvemeut% in Self-Propelling Mo-
tors, of “which the following is a specifica-
tlon

This mventlon relates to self-propelling ve-
hicles or motors; and it consists in the con-
struction, combination, and arrangement of
parts, as hereinafter shown and described,
and specifically pointed out in the claims.

In the drawings, Figure 1 isa sectional side
elevation on the line 2 x of Fig. 2, and Fig. 2
18 a plan view of the apparatus complete.
I1g. 3 1s an enlarged cross-sectional view, and

Fig. 4 18 an enlarged semi-sectional side view

of the pusher-bar operating mechanism.

The frame of the machine consists of a se-
ries of two or more parallel plates or bars A’,
connected by frames A® or other suitable
means, and- mounted on wheels B’ B% The
bars A’ are provided with guides D,in which
the ends of cross-heads K’ are adapted to
work. Piston-rods E® are connected by one
end to the cross-heads, and also by their other
ends to piston-heads in eylinders K3, the lat-
many of the cylinders, with their piston-rods
and cross-heads, may be employed as required,
although four of each set will generally be
the minimum.

Pivoted to each of the cross-heads E’ is a
“pusher-arm” I/, adapted to extend backward

arm provided with a pointed or other shaped

‘“shoe” ¥ by which the free ends of the

pusher-arms will grip the ground when drawn
back by the piston-rods and force the vehicle
forward upon its wheels or other supports.

The forward wheel B* is mounted upon a
swivel-frame A° connected to the forward
cross-frame AZor some other partof the main
frame, so that the machine may be guided in
any desired direction by tumnw,, a hand-le-
Ver d.

The swivel-frame A may be congtructed to
be revolved in any suitable manner, either by
a hand-lever «, as shown, or by being con-
nected to some par‘t 01 the mechanism for OP-
erating the push-bars; bu‘u tor the purpose of

illustration I have shown a simple hand-lever
connected to the swivel-frame for Operatmﬂ‘
the steering-wheels.

The qhoes IF*will be formed with their points
b trending backward, so that when pushed
against the oround they will engage therewith
and not slip, the backward trend of the teeth
also enabling them to drag easily forward
over the ﬂround at the return-stroke of the
piston.

I have not attempted to show the valve
mechanism connected with the cylinders K3

~or other parts, as they form no necessary part

of the present invention, and their construe-
tion 1s so well known.

Any well-known form of valve eonstruc-
tion and any form of generator may be em-
ployed in connection with the cylinders; but
for the purpose of illustration I have shown
in Iig. 2 a generator (, mounted upon the
frame A’, which will be the means ordina-
rily employed to supply the cylinders with
Stecbm

An apparatus constructed as thus faa* de-
seribed would be a complete and operative
machine; but in order to renderits operation
still more complete and perfect I arrange 1in
each of the frames A’ a cam-groove H’ H2 111
which the ends of the cu"eh-qlmped frame M’
runs, the ends d of the frame M’, which run
in the grooves H’ H? being usually provided
with antl—fmctlon rollers ’[0 1’*6(1110@ the fric-
tion.

Two or more rods M? are arranced to con-
by

nect a cross-plate M® embracing the lower
part of the arch-frame M’, with the cross-head
E’, while similar rods M* connect the upper
part of the arch-frame with the rods M-® near
the cross-head; or, if preferred, the rods M*
may be connected directly to the ecross-head

| in the same manner as the rods M* Therods

M? and M? are still further connected by a
bent rod M° which performs the double func-

tions of a brace to the rods and also a stop,

to be acted upon by a spring-trip to throw

the frame M’ and its attachments positively

downward into the grooves H’ H* at the ends
of the 1’*eu1111-s110];:e the action of ths trlp
to be hereinafter dcscmbcd

Pivotally connected by their upper and

lower enas to the central part of the push-le-
vers B/ and the cross-plate M® on the arch-
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frame M’ are two jointed rods N’ N2 the joint ]

in the rods having back-stops ¢/, so thatthey
will operate only in one direction, as shown.

Pivoted at ¢’ to the frame M’ in line with
the upper pivots of the jointed bars N’ N2 is
a rod or lever N¥ the part below the pivot ¢’
being forked or branched, each branch being
pivoted to the pivots ¢ of the joints in the
rods, while the part above the pivot ¢’ is car-
ried upward alongside the avched frame M’
and supported thereon by a hooked catch ¢
The object of forming the lever N3in a bifur-
cated or forked shapeisthreefold: To secure a
stronger form of lever, to enable it to be con-

nected to both of the bars N’ N? with only

one portion to operate at ¢ and, lastly, to en-
able the bars N’ N*® and lever N? to pass be-
yond the stuffing-box ends of the cylinders
E? for a short distance at the backward stroke,
so that the machine may be made shorter
than if the entire mechanism were at all times
between the cylinders and the front of the
machine. DBy this means so long as the lever
N® i8 held by the hooked catch ¢? the jointed
bars N’ N* will be held rigidly, as in Fig. 1,
and cause the push-bars F’ to rise and fall
with the avched frame M’; but when itis de-
sired to elevate the push-bars at any part of
the stroke between the ends of the cam-groove,
i1t can be easily done by releasing the lever
N?from the catch ¢*and drawing it away from
the arch-frame, which will cause the bars N’
N* to bend atthe joints e’ €% and thus elevate
the push-bars. -

Springs M® are arranged upon the sides of

the arch-frame M’, between the cross-plate M3

and the upper part of the arch-frame, to re-
ceive the upward strains upon the push-bars,
and serve as cushions thereto, so that the
strains to which the push-bars are subjected
will be first imparted to the springsand thence

gradually imparted to the frame of the ma-

chine. Another advantage gained by the use
of the springs M’ is that any side movement
of the push-arms will also cause the springs
to be compressed, and thus relieve the frame
and other part from undue side strains.

The rear end H® of the lower channel H? of
the cam-grooves will be provided with spring-
switches I1% adapted to permit the rollers on
the ends ¢ of the arch-frame M’ to freely pass
when the push-arms are moved backward,
and will cause the endstorun up into the up-

per section H’ of the cam-groove when the

push-arms are drawn backward, and thus,
through the connecting-rods, raise the free
ends of the push-arms from the ground and

~.carry them backward in, an elevated position

6o

~the ground and push the vehicle forward

until the ends d drop down into the lower sec-
tion of the cam-groove, as before. Thus the
backward movement of the cross-heads will
cause the push-arms to be compressed upon

k)

while at the return movement of the cross-
heads the free end of the push-arms will be
elevated and carried in that position to the

405,553

starting-point. Thus the shoes will not be
permitted to “drag” upon the ground at the
return-stroke of the push-arms. T'he push-

arms will be arranged 1o be operated alter-

nately, one or more of the arms being in op-
eration all the time, so that the motion of the
vehicle will be continuous and uninterrupted.

The pointed shoes If* may be arranged to be

displaced or covered by broad-surfaced flat

plates when the machine is to be operated on
soft or wet soil. This form of construction
may also be employed to advantage in pro-
pelling vessels, either in canals or shallow
streams, where the free ends of the push-arms

can run 1n contact with the ground, or in

deeper water by attaching paddles to the ends
of the push-arms, the frames A’ beingin that
case mounted upon or forming
boat. ~ |

Journaled in standards P’ across the for-
ward end of each pair of the frames A’ isa

part of the.

¢

30

shaft or barP? each carrying a small hanger-
frame I’°, through which a rod P*is journaled, -

and held thereby at an angle to the line of
movement of the cross-head E’ and horizontal
portions of the grooves H” H->. 0
inner ends of these rods P* are enlarged and

The lower or

00

formed with concave surfaces N, and each rod

will be provided with a brace-rod %, pivoted
at one end to the lower end of the rod Ptand
passing loosely through the lower part of the
hanger P° as shown. Each of the rods P*is
surrounded by a spring P°% which keeps the

rods P* and P° pressed downward and back-

ward, the rod P* being provided with a stop
P*on its upper end to keep it from being

.forced out of the hanger P2,

P®is a spring connected to the shaft P? to
hold the latter in the position shown and re-
turn 1t to that position when released.

The
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function of the rod P* is to throw the ends d |

of the arch - frame M’ downward into the

groove II° at the end of the return-stroke and

insure a certainty of action. When the cross-
head E’ is making its return-stroke with the

ends d of the arch-frame M’in the upper por-

tion I’ of the cam-grooves, the c¢ross-brace M°
will strike the concave end £ of the rod P*and
compress the springs P° this action causing
the rods P* P’ to oscillate the shaft P? by rea-
son of the concave end / of the rod P* being

below its center, and thereby causing the

springs to exert a downward pressure upon
the arch-frame and cause it to move down-
ward with certainty into the lower portion of
the grooves H*. When the next stroke of the
cross-head begins, the cross-brace M5 will be
released from the rod P* and permit the
spring P° to return it to its normal position
ready for the next stroke.

A great advantage arises from arranging

the cylinders, cross-heads, and push-arms so -

that the piston-rods are pulling the cross-
heads and push-bars toward the ecylinders
when they are subjected to the greatest
strains, as a much smaller piston-rod can
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thereby be employed and no danger exists of
* buckling” the piston-rod, as there would be
if the relative positions were reversed.

A great advantage also arises from arrang-
ing the push-rods so that each has its own

Independent cylinders and cross-head, as a

more direct action is therebysecured and less

liability of disarrangement by unequal strains

between the parts.

Having thus described my invention, what T
claim as new is— - |

1. In a self - propelling motor, a frame
mounted upon bearing-wheels or other sup-

ports and provided with guides D, one or more

cylinders K°, borne by said frame and having
piston-rods connected to cross-heads with
their ends running in said guides, push-arms
E’, pivoted by one endin said cross-heads and
free to run upon the ground by their other
ends, substantially as and for the purpose set
iorth. _ |
2. In a self - propelling motor, a frame
mounted upon bearing-wheels or other sup-
ports and supporting one or more cylinders
E® having piston-rods and ecross-heads, the lat-
ter working in guides D in said frame, push-
arm F’, journaled by one end in said cross-
heads, cam-groove H’ H? having spring-
switch IT% formed in said frame, arch-frame
M’, with its ends running in said cam-grooves
and connected by rods N’ N2 to said push-arm
and by braces M* M* to said cross-head, sub-
stantially as and for the purpose set forth.
5. In a self - propelling motor, a frame

mounted upon bearing-wheels or other sup-

ports and supporting one or more cylinders
E® having piston-rods and cross-heads, the
latter working in guides D in said frame,; push-
arm F’, journaled by one end in said cross-
heads, cam-groove H’ H? having spring-
switch H formed in said frame, arch-frame
M’,with its ends running in said cam-groove,
cross-plate M3, embracing the sides of said
arch-frane and actuated by spring MS, rods
N’ N? connecting said cross-plates to said

push-arm, and braces M?> M* connecting said

arch-frame to said cross-heads, substantially
as and for the purpose set forth. |

4. In a self - propelling motor, a frame
mounted upon bearing-wheels or other sup-

| ports and supporting one or more cylinders

E° having piston-rods and cross-heads, the
latter working in guides D insaid frame, push-
arm F’, journaled by one end in said cross-
heads, cam - grooves H’ H? having spring-
switch H* formed in said frame, arch-frame
M’, with its ends runningin said cam-grooves,
cross-plate M° embracing the sides of said
arch-frame and actuated by springs MS, rods
N’ N? jointed at.e? and connecting said cross-

plate and push-arm, and a lever N3, pivoted

to sald cross-plate and said rods, and adapted
to be connected to and disconnected from said
arch-frame, whereby said push-arm may be
elevated and depressed, substantially as and
for the purpose set forth. .

5. In a self - propelling motor, a frame
mounted upon bearing-wheels or other sup-
ports and supporting one or more cylinders
E°, having piston-rods and cross-heads, the
latter working in guides D in said frame, push-
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arm F’, journaled by one end in said cross-

heads, cam -groove H’ H? having spring-
switch H* formed in said frame, arch-frame
M’, with its ends running in said cam-groove

~and connected by rods N’ N*® to said push-

arm and by braces M* M* to said cross-head,
spring trip-rod P4 pivoted to said frame above
and In advance of the line of said cam-
grooves, and a stop-rod M?’, connected to said
arch-frame and adapted to strike said trip-
rod at the end of the return-stroke of the pis-
ton, whereby the arch-frame and push-rod are
forced downward, substantially as and for the
purpose set forth. |

- In testimony whereof I have hereunto set

75

30

my hand in the presence of two subscribing -

witnesses. |
“ HENRY CLINTON HICKS.
Witnesses:

C. M. WOODWARD,

H. S. WEBSTER. |
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