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"UNITED STATES PATENT OFFICE,

HENRY B. MCMURRAY, OF BURGETTSTOWN, PENNSYLVANIA.

TRACTION-ENGINE.

SPECIFICATION forming part of Letters Patent No. 455,240, dated June 30,_18'91.
| Application filed December 4, 1890, Serial No,373,579. (No model.) o

To all whom it may concern:

Be it known that I, IENRY B. MCMURRAY, |.

a resident of Burgettstown, in the county of
Washington and State of Pennsylvania, have
Invented a new and useful Improvement in
Traction-Engines; and I do hereby declare
the following to be a full, clear, and exact de-
seription thereof. |
kly invention relates to traction power

to be employed for the purpose of drawing

cars, wagons, or agricultural implements; and

has for its object certain improvements over

the traction-ergine described and illustrated
in Letters Patent No. 318,194, granted to me
May 19, 1885. In that patent is leseribed a
suitable carriage or frame supported at the
front end on truck and wheels and having at
the rear a power-shaft carrying a series of
cranks journaled in legs or bars which sup-
port the rear end of the frame, and upon the
rotation of the power-shaft said legs were
caused to engage with the mechanism therein
described and were advanced and lowered
and again raised in turn to provide for the
movement of the machine. The upper ends
of the legs were provided with longitudinal
slots, through which a horizontal guide-shaft
passed, said slotsallowing for the upward and
downward movement of the legs, said legs be-
ing provided with cushioning-springs to free
them from the jar occasioned by the feet strik-
ing the ground when the leg is lowered. This
form of construetion is accompanied with cer-
tain defects and points of weakness, which
have been broughtout by practical operation,
and it 1s the object of my invention to over-
come these difficulties and to improve the
construction of the engine in certain other
particulars, as will be more fully hereinafter
set forth and claimed. o o
1'o enable others skilled in the art to make
and use my invention, I will describe the
same more fully, referring to the accompany-

- ing drawings, in which—

45

Figure 1 is a side view of the traction-en-
gine. FKig. 2 is a plan view. Tig. 3 is arear

view. Fig. 4 is a front view showing the
caster-wheels. Iig.5 isanenlarged side view

of part of one of the legs removed. Fig. ¢ is
a cross-section on the line 6 6, Fig. 5, showing
the journal-boxes; and Fig. 7 is a perspec-

tive view of one of the journal-boxes removed.

cross-beam A° and the cross-beam A4
rear frame is further provided with the inner

- ——

Like letters indicate like parts. -

T'he body A of the traction-engine is pref-
erably made of iron beams to obtain the de-
sired strength. At the forward end is the

55

guide-trueck B, which may be of any suitable -

construction; butfor the purposes of my pres-
ent invention I prefer to employ the caster-
wheels 0, mounted on the axis ¥’, and secured
to said axis 0" is the bracket 1%, having the
vertical shaft b3

to the direction of the propulsion of the car-
riage or other vehicle to which it is attached,
thus enabling them to be steered and turned

part of the frame A isprovided with the eross-

60.

This enables the caster- -
wheels 0 to rotate on their axis b’, according

around 1 a very small area. The forward |

piece ¢, through which the vertical shaft b5

passes, a spring ¢’ being interposed between
the cross-piece ¢ and the bracket b2 to provide

for any jar which may be imparted to the for-

ward end of the frame B. At the rear of the
body A is the rear supporting-frame, com-
posed of the longitudinal beams A’ A2 the
The

longitudinal beams A3 A", parallel with the
outerlongitudinal beams A’ A2, These several
beams constitute what will be termed the “rear
portion” or “body ” of theengine. Secured to

‘the outer longitudinal beams A’ A? are the

journal-brackets C C’, having the journals d
d’ respectively journaled therein in suitable
bearings, sald journals being situated below
the longitudinal beams A’ A?of therear body

-of the machine. To the inner longitudinal

beams A® A’ are also secured the journal-
brackets C* C3, which are also provided with
the journals d? d? respectively. On both
sides of therear body of the machine are what

75

80

Je

will be hereinafter termed the * lever-guides” _;

E E’. These lever-guides E E’ are elevated
above the rear body of the machine, being se-
cured to the cross-beams A3 A% the said lever-
guldes K K’ being provided with the longi-
tudinal slots e ¢’ ¢* €. Mounted in the jour-
nals d d’ are the crank-arms f, the other ends
of sald crank-arms f being journaled in the
boxes 7, sliding in suitable gnideways in the

lower part of the legs 1, said boxes being

95

I1O0

adapted to move vertically in guideways in . -

sald legs, as will more fully hereinafter ap-

I pear. ‘
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The legs which support the rear body of the
machine and by which the machine 18 pro-
pelled have the peculiar construction shown
in Fig. 5. These legs may be increased to
any desired number; but for the purposes of

simplicity of illustration I have confined the

description to an engine having four legs on
each sidethereof. Theselegs I willdesignate
by the numerals 1 2 8 4, and they consist of

the upper vertical portion 7, having the slot

7, formed therein and a guideway 1* formed
within said slot. The lower portion of the
leg is enlarged, as at 7, and within said en-
larged portion 7 is formed the vertical slot or
onideway ¢/, while feet 2 are formed on said
large portion 4, said feet being provided with
suitable engaging cleats or spikes 7° to give a
hold upon the ground.

Asstated, the crank-arms f have their jour-
nals ¢ mounted in the journal boxes or blocks

4, said blocks having guide-faces thereon and

adapted to travel vertically within the slot 2,

formed in the enlarged portion ¢ of the legs,
'a spring ¢ beinginterposed between the bot-

tom of said slot ¢’ and the journal-block j to

relieve any jar that may be imparted to the
lee in being lowered into contact with the

oround. These journal-blocks 7 are con-
structed in two parts, as shown in Fig. 6, sald
parts having the angular faces 7°, diagonal to
the slot 4/, said faces having the shoulders j*
and the guide-faces 5°, and when said jou rnal-
blocks j ave in position within the slot ¢” the
cuide-faces j° engage with said slot and the
angular faces j2arein contact with each other,
being held face to face by the guide-faces 7.
This construction .allows for a slight amount
of play for the parts of said journal-block
when raised or lowered within the slot 7/,
which decreases the friction and jar imparted
to the machine in the lowering of the legs.
The journal-blocks j have the central bear-
ings 7% through which the journals g pass.
Having now described the construction of
one of the legs, the same description applies
to all, and I will now describe the manner in
which the several legs are operated by the
several cranks. Secured to the inner ends
of the journals g are the erank-arms f% the
other end of said crank-arms being secured
to a journal g’, corresponding to the journals
g in the leg 1, the remaining points of con-
struction of the leg 2 being similar to that of
the leg 1. In like mannerthe remaining legs
3 and 4 are connected by cranks f° 1+, re-
spectively, similar to the cranks hereinbefore
deseribed, the inner leg 4 being secured by a
crank 7%, similar to the crank f, employed to
secure the leg 1 to the journal d in the outer
journal - brackets C €/, the inner ] ournal-
brackets (2 C% being also provided with the
journals d? d?, and to these are secured the
said erank 7% of the inner leg 4. The verti-

cal portions 7 of the legs 1 2 3 4 pass up
through the slots e ¢/ ¢* €° in the lever-guides
E, and within said slots e e’ ¢* ¢’ are the slid-

455,240

l ing bearings ¢!, adapted to travel to and tro

in said slots, the vertical slots 7* engaging
with the sliding bearings e, so that upon the
movement of said legs, as hereinafter set
forth, the said sliding bearings e cuide the
legs to and fro in the slots e € e* 3. L.evers
| are pivoted to the upper and lower ends of
said legs 1 2 3 4, the forward end of said le-
vers [ being pivoted to rocking levers U, said
rocking levers being journaled at their mid-
point upon a shaft [?, secured to an extension
3 of the lever guide-frame, providing for a
rocking motion in said levers. Journaled on
the journals d? (® of the journal-brackets C>
(3, respectively, are the bevel gear-wheels m
m’, said gear-wheels m m’ meshing with bevel-
pinions n 1/, said pinionsnn’ being journaled
in bearings n* 7%, formed on the journal-sup-

ports C* C5.  The pinions 7 n' are cast inte--
and integral there-

ogral with the journal p,
with are also formed the pinions p’ p°, the
journal p earrying the said pinions 7 n’ and
»’ p* and being journaled, as stated, at one
end in the bearings #* #° and journaled on
their inner ends in bearings formed in the
arms ¢, supported by the rear cross-beams A°.

Directly in front of the journals p 18 the
horizontal shaft r, journaled in bearings 77,
formed in the journal-supports C* C? said
shaft having secured thereto at the mid-point
thereof the sprocket-wheel 7°. On both sides
of the sprocket-wheel 7*and secured to the
shaft r arve the bevel-pinions s §', said pinions
being cast integral with the sleeve st adapted
to rotate with said shaft r, but being adapted
to slide to and fro on said shaft through the
feathers 2 on said shaft engaging with corre-
sponding grooves within said sleeve st Cast
integral with the sleeve s* are also the pinions
s?'s® adapted to be thrown into engagement
with the large bevel gear-wheels m m’, as will
more fully appear. Forked arms ¢ ¢’ engage
with grooves s° s° on the sleeve s* said forked
arms being secured to levers ¢* 17 extending
toward the forward end of the frame A, sald
levers being pivoted to the frame and adapt-
ed to be thrown back and forth to slide the
pinions on the sleeve s* upon the horizontal
shaft 7, so that when the pinions s s” mesh
with the pinions p’ p? by throwing the levers
in the proper direction one of the pinions,
such as % may be thrown into engagement
with the gear-wheel m, or the pinion s® mmay
be thrown into engagement with the gear-
wheel m/, either separately or together, for
the purpose hereinafter more fully set forth.
Any other form of gearing mechanism may
be employed which will produce a like result.

A driving-chain u passes around the sprocket-

wheel 72, and thence to the sprocket-wheel w
on the driving-shaft 2* of the engine.

The engines F are supported on the frame
A in any suitable manner in a vertical posi-
tion, and their pitmen are secured in the usual
manner to the cranks of the engine-shaft 27

| upon which is mounted the sprocket-wheel (I

/0O
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80 that the power from.the engine is trans- legs 4 begiii to fiiove & thovenient is .also im-

mitted directly from the engine-shaft to the
sprocket-wheel ' and by the driving-chain u
to the sprocket-wheel 7=

1'he boiler G is supported upon the forward_

frame A in front of the engine, and in front
of said boiler is the tender H for carrying the
coal and water supply, the boiler, engines,
and tender being so located that the weight
1s evenly distributed, so providing for the
ready locomotion of the engine.

The operation of my improved traction-en-

gine is as follows: The power from the engine

1s transmitted through the sprocket-wheel w’,

I5

20

30

driving-chain u, and sprocket- wheel 72 di-
rectly to the horizontal shaft . Where it is
desired to drive the machine forward in a di-
rect line the pinions s s’ will be in engage-
ment with the pinions p’ p? and when power
has been transmitted to drive said pinions s
s’ the pinions p’ p? will be driven in the op-
posite direction; but, since the pinions p’ p?
are cast in the journal p and integral there-
with are also the pinions 7» »/, the said pin-

lons 1o n/, meshing with the gear-wheels m m/’,.
will drive said gear-wheels m m’ in the oppo-

site direction, or in the same direction as the
pinions s 8. Upon the rotation of the gear-
wheels m m’ a like motion is transmitted
through them to the journals d* d® on the
Journal-brackets C* C%.  Since the crank #* of
the inner leg 4 is secured to the journals
?, the rotation imparted to said journals will

cause the said crank 7 to move in a certain

35

40

45
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fixed radius, the other end of said crank be-
Ing secured to the leg 4 through the bearing-
blocks j, adapted to move up and down within
theslots ¢ of the enlarged portion ¢ of said leg.
1'his movement of the crank 7* imparts to the

legs 4, first, an upward movement, raising said

legs from the ground, and, second, carrying

said legsforward until the crank-arm descends

and carries down the leg 4 again into con-
tact. with the ground, the upward movement
of the leg being provided for by the slots A2,
moving up and down on the sliding bearings
e, and the slot €? providing for the forward

movement of the leg, the guide-piece e* mov-

ing back and forth in the gnideway formed
for it by said slot. The levers I above and
below and the rocking levers I’ provide for
this forward and backward movement of the
legs, the said rocking levers I’ rocking back
and forth on the journal [ thereby regulat-
ing the motion of said legs and keeping them
In proper alignment with each other.

From the construction described and the

arrangement of the legs 1 2 3 4 it will be
found that when the machine is raised or in

motion three feet on eachside of the machine

will be in contact with the ground, so afford-
ing gufficient support at all times for .the
weight inecumbent upon them. o

In describing the operation of the leg 4 T
have simply shown its operation as distinet
from the operation of the remaining legs. It

power to drive the traction engine.

| parted to the several other legs, in order that

by the time the legs 4 have been raised with

 their feet from the ground the leg 1, with its

g i

70

two teet and one foot of leg 2, will be in con-

tact with the ground. This is due to the ar-
rangement of the several cranks, so that, as
stated, upon the rotation of the crank of the
leg 4 through the connection of the several

75

crank-arms between said leg and leg 1 the -

crank f, through the motion imparted to it,
will lower and atthe same time drive forward
the legs 1 until they come in contact with the

ground, the leg 4 having been raised there-

80

from. 1In this position the two feet of legs1

are in. contact with the ground and the one
foot of leg 2. Upon a further revolution of

the gear-wheels m m’ the leg 1, together with

its feet, is raised from the ground, while the

forward foot of leg 2, before raised from the

ground, 1 now lowered into contact there-

with, thus bringing both feet of leg 2 into con-
tact with the ground and the rear foot of leg
3, the leg 4 having meanwhile advanced for- |

9o .

ward; again, upon further rotation, the feet -

of leg 2 are raised from the ground, or at least

therearfoot thereof is raised from the ground;
but the fore foot thereof remains in contact

with the ground until both feet of leg 3 have

95

been brought into contact with the ground .

and the rear foot of leg 4, which having ad-

vanced to its farthest position is lowered by
the operation of the crank-shaft and the bear-
1ng-block y moving down in the slot ¢’ of the
enlarged portion 7 of said leg.
served that this lowering of the bearing-
blocks within the slots ¢’ oceurs upon the low-

ering of each of thelegs,the springs j’ reliev-

ing practically all the jar which is necessa-
rily imparted to the leg upon being lowered.

If the maehine has been traveling forward
and 1t is desired to back it or reverse its mo-

‘tion, it 1s only necessary to throw forward the

levers ¢* {3, which, through the forked arms ¢

100

1t will be ob- -

'105

110

t’, engaging with the grooves s° st thereby

throws the pinions s s’ out of engagement
with the pinions p’ % and at the same time
throwing the pinions s? s®'directly into en-
gagement with the large gear-wheels m m/,

TI§

thus imparting the reverse motion to said -

gear - wheels from that before imparted to
them by the pinions n n’. It is obvious that
upon this reverse motion of the gear-wheels
m m’ there will be a like reverse motion im-
parted to the several cranks and journals

connecting thelegs 1 2 3 4, so that instead of

sald legs- advancing and transmitting a for-
ward movement to the engine they will move

backward and draw the engine in that direc-

tion. In this manner I am enabled to provide
for the reversal of the engine without revsrs-
ing the engines proper IF, which furnish the
In case
it 18 simply desired to turn the traction-en-

'gine, only one of the pinions s s’ is thrown

out of engagement with the pinions p’ p*and

must be borne in mind that as soon as the | one of the pinions s* s° thrown into engage-

I20
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ment with the large gear-wheels m m’, upon
which operation one set of legs will have a
forward movement and the other set of legs
a backward movement. The legs to which
the backward movement is to be imparted
and those to which the forward movement is
to be imparted is of course regulated by the

direction in which it is desired to turn the

traction-engine. If theengine is tobe turned
to the left, the pinion s’ is thrown out of en-
cagement with the gear-wheel m/, the pinion
s remaining in engagement with the pinion
9, while at the same time the pinion s° is
thrown into engagement with the gear-wheel
m. Power is then exerted to drive the set of
legs on the right of the machine forward and
those on the left backward. It is obvious
that this movement will swing the front end
of the engine to the left, and it is at such a
stage of the operation of my improved trac-
tion-engine that the caster-wheels 0 disclose
the advantages obtained by the employment

of them, for as these caster-wheels rotate on

their axis b they will drive the engine ac-
cording to the direction of the propulsion of
the said engine or other vehicle to which it is
attached, and after the motion, as described,
of advancing the legs on the right hand and
of withdrawing thoseon the leftthe said cast-
er-wheels will conform to the direction of
propulsion, swinging around on the vertical
shaft 03, automatically heading the wheelsin
the direction that it is desired to turn the en-
oine.

What I claim as my invention, and desire

to secure by Letters Patent, 1s— o

1. Intraction-engines,thecombination,with
a body or frame,of a crank-shaft, a supporting-
leg journaled on said crank-shaft,anda rock-
ing shaft pivoted to the frame on the same
longitudinal plane as the crank-shaft and
connected to the upper and lower ends of
said supporting-leg, substantially as and for
the purposes set forth. | |

9. In traction-engines, the combination of
a supporting - frame having a crank -shaft
mounted in said frame and having a longi-

tudinal guideway above said crank-shaft, a

supporting-leg journaled in the crank of said
shaft and extending up through said guide-
way, a rocking shaft pivoted in the same lon-
oitudinal plane as the supporting-leg, and
connections therefrom to the upper and lower
ends of said supporting-leg, substantially as
and for the purposes set forth.

3. In traction-engines, the combination of
a supporting - frame having a crank - shaft
mounted in said frame and having a longi-
tudinal guideway above said crank-shaft, a
supporting-leg journaled in the crank of said
shaft and extending up through said guide-
way, a rocking shaft pivoted in the same lon-
oitudinal plane as the supporting-leg, and

connections therefrom to the upper and lower
ends of said supporting-leg, said supporting-
leg having a longitudinal slot in the upper :

~substantially
forth.

455,240

portion thereof, and a sliding bearing fitting
within the guideway of the supporting-frame,
substantially as and for the purposes set

| forth.

4. In a traction-engine, the combination of
a body or frame having a crank-shait pro-
vided with a series of cranks mounted thereon,
a series of supporting-legs journaled on said
cranks of said crank-shaft and held thereby
at an angle the one to the other, a serles of
rocking shafts mounted in the same longl-
tudinal plane, respectively,of the supporting-
legs, and connections from said rocking shafts
with the upper and lower ends of said legs,
as and for the purposes setl

5. In a traction-engine, the combination of
a supporting-frame having two independent
crank-shafts mounted thereon and a series of

supporting - legs journaled on said crank-

shafts, a power-shaft driven from the engine,
and gear connections from each such crank-
shaft to said power-shaft, said gear connec-
tions having reversing mechanism, substan-
tially as and for the purposes set forth.

6. In traction-engines, the combination of

70

75

30

gcC

the supporting-frame having a series of inde-

pendent crank-shafts mounted thereon and

having a series of supporting-legs journaled

on said erank-shafts, the gear-wheels m m/,
mounted on crank-shafts d* d° respectively,
the shafts p, carrying the gear-wheels n n’
and p’ p?, and the power-shaft r, having the
reversing - sleeves provided with pinions
adapted to gear with the gear-wheels m m’ on
the crank-shafts or with the gear-wheels p’ p°
on the intermediate shafts p, substantially as
and for the purposes set forth. I

7. In a traction-engine, the combination of

100

105

a frame having a crank-shaft mountedtherein,

a supporting-leg having a lon gitudinal guide-
way formed therein, a box sliding in said
cuideway,within whichthe crankot the crank-
shaft is iournaled, and a spring confined be-
tween the lower end of said box and the base
of said guideway, substantially as and for the
purposes set forth. |

8. In a traction-engine, the combination of
o frame having a erank-shaft mounted therein,
a supporting-leg having a lon cgitudinal guide-
way formed therein, a box sliding In said
ouideway, within which the crank of the crank-
shaft is journaled, and a spring confined Dbe-
tween the lower end of said box and the base
of said guideway,.said bearing-box being di-
vided into two parts diagonally of the guide-
way and being provided with engaging shoul-
ders j*, substantially as and for the purposes
set forth. |

In testimony whereof I, the said IIENRY L.

McMURRAY, have hereunto set my handl.

HENRY B. McMURRAY.
Withesses:
J. D. FREDERICKS,
T. M. PATTERSON.
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