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UNITED STATES PATENT OFFICE.

JOHN H. ELWARD, OF STILLWATER,

MINNESOTA.

TRACTION-ENGINE.

SPECIFICATION forming part of Letters Patent No, 253,023, dated January 31, 1882,
| Application filed September 19, 1881. (No model.) |

To all whom it may concern :

Be it known that I, Joan H. ELWARD,aom
zen of the Umtedbtatos residing at Stillwater,
in the county of Washin oton m]d State of Min-
nesota, have invented certain new and useful
Improvements in Traction-lingines for Steam-
Plows; and I do hereby deolaro the following
to be A full, clear, and exact description of the
invention, suoh ‘IS will enable others skilled in
theart to Whloh it appertains to make and use
the same, reference being had to the accom-

panying drawings, and to letters or figures of

reference marked thereon, which form a part
of this specification.

Figure 1 is a side elevation of a traction-en-
gine embodying my improvements. Ifig. 2 1S
a plan view of the front and rear trucks and
mechanism for transmitting power from the
rear wheels to the front. I‘lgq 3, b,and 6
show modified formsof said transmitting mech-
anism. Fig. 4 is a detail view.

In the drawings I have shown a traction-en-
gine many parts Cof which are or may be simi-
lar to those shown in another application of
mine now pending. |

A represents the boiler; B, the rear driving-
wheels; C, the front Wheels A/, the steam-
dome; ‘A2 A3 the devices for romovmg water
from tho steam: A% the steam-pipe; A, the
bell-shaped nozzle of sald pipe; AS, the btoa,m-
chest; A7, the cylinder; AS, tho governor, A,
the main shaft B‘r the ﬂ3 wheol or band- wheel
of said shait; "B B? Bt B°, the frain of gear-
ing for oommumoatmg powo1 to the drive-
chain Bf; B” B B?, levers for operating va-
rious parts of the dllvmg mechanism; C/, the
shaft for ‘operating the steering devloes, C?,
the steering rope or chain wound upon %h&ft
C? rotated by wheels C* and C°; and Cf, the
en gmeer’s platiorm.

D represents the shalt, upon ‘which are

mounted the rear driving-w hoolﬁ', B B.

D’ is the countershaft, mounted parallel to
the shaft D, and in rear thereof. 1t carries
inions d d on the ends, which engage with the
spur-wheels D2, seoured to the ground-wheels
B B.

The driving- .chain Bfe engages with a sprock-
et-wheel, D3, which 1s part of a compensating-
gear that oy.. in construction, be similar to
those now well known.

!

E represents a brake-wheel; II/; a brake-
band engaging with said wheel;
brake-lever for operating the band. By means

of these devices the motion of the machine

should happen to the driving-chain or any
other part of the driving meolmmsm
One of the objects of the present invention

is'to apply the power from .the engine to the

ground-wheels more efficiently, and this I ac-

complish by means of the following devices:
IFis a bevel-pinionupon the counter-shaft D’.

F’ is a bevel-wheel meshing with said pinion.
G G are spur-wheels formed with or soourod

to the front ground-wheels, C C.

His aoountor-sh aft mounted in rear and par-
allel to the shaftor axle of the wheels C C. 1t
carries pinions % & at the end, engaging with
wheels G G. This shaft H is rotated by a sec-
ond counter-shaft, I, carrying near the middle
line of the machine a bevel-pinion, I/, and at
the outer end a spur-pinion, I2. At H’ there
1s & compensating-gear on shaft H, whichmay
be similar to those now known, s.;md compen-
sating-gear being driven by tho spur-wheel I?
on shaft I.

K is a pinion, by which power is imparted
to the shaft I, said power being transmitted
from the wheel I, above described.

I have shown several forms of devices for
transmitting power from said wheel If to said

pinion K. In Figs.1 and 2 I have shown &

method of transmlttmg said power by flexible
shaft at L, said flexible shaft being connected
with the bevel-wheels. In Fig.31 have shown

‘that forin of mechanism which I prefer to use,
it consisting of a echain,

L/, and sprocket-
wheels 12 13, - In this case the wheels If and
K are mounted on vertical axes, and the
sprocket-wheels L? 1? are formed with or se-
cured to them, respectively. When devices of
this ohoraotor (shown in Kig. 3) are employed,

with them is combined an automatic chain de-

| vice consisting of pulleys or rollers ! and a

spring or springs, I/, adapted to force the said
pulleys or rollers apart The pulleys or roll-
ers I [ engage with and bear against the chain
L/ and tend to expand 1t at the central part,
and thus keep it in proper . working relation.
In Fig. b the transmission is accomplished by

and E*isa
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to the wheels I and K by grooved pulleys or } it tightly in position upon the sprock"et:wheels,

wheels L? L3, the flexibility of the spring-chain
in this case taking np the slack of itself. In
Fig. 6 the transmitting devices consist of two
short shafts connected with the wheels I and
K, respectively, and a tumbling rod or shaft,
M, connected to the shorf shafts by knuckle-
joints, or other suitable joints, at m, the joints
having slots and the shaft pins sliding 1n said
slots,as shown 1n the drawings,whereby exten-
sionispermitted. Hachoftbedevicesshown for
transmitting the power {rom the rear driving

mechanism to the front is automatically ex-

tensible—that 1s to say, 18 of such nature that
if the distance between the bevel-wheels I/
and K should increase, the transmitting mech-
anism can be elongated and yet continue to
carry power properly. Moreover, each of the
transmitting devices 1s also flexible—that is to
say, at one or more points in each case it 1s
possible to bend the line of transmisson in any
direction without interfering with the proper
carrying of the power. It will be seen that by
any of these transmitting devices power can be
transmitted from the rear counter-shaft to the
front wheels 11 such manner as not to have the
front wheels interfered with in their turning,
but permit them to be readily moved into any
desired position.

I am aware that heretofore a chain has been

used for transmitting power from the rear to
the front axle of a traction-engine, snch de-
vices being shown 1n patent to J. Robingson,
No. 15,320, September 30, 1856; but in the
construction there shown, and in others sub-
stantially similar thereto, the chain used for
transmitting the power from one axle to the
other was not arranged so as to be antomati-
cally extensible. In my construction I attain

many advantages by having the point at which
power is imparted on the front truck-frame to

this gearing somewhat behind the point around
which said truck-frame turns relatively to the
boiler, and 1 have devised the automatically-
extensible power-transmitting devices above

‘described, that I may preserve the said advan-

tages. ‘I'bis extensible transmitting mechan-
ism prevents the straining and breakage that
wounld result if a chain of unvarying length
were employed, as has been done heretofore.
Moreover, in the machines previously used the
power-transmitting devices have been situ-
ated at a point considerably above the axles
of the traction-wheels, in some cases (as in pat-
ent last above mentioned)being situated above
the boiler itself.

To attain the purposes for which my engine

was devised it is necessary that the axles and

the power-transmitting mechanism should be
as nearly as possible in the same plane. By
means of the beveled gearing which I have de-
vised and shown thisarrangement of the axles
and the transmitting devices can be readily
attained. When a construction like that in
Fig. 3 is employed pulleys I and spring I’ op-

but also to allow an automatic extension of
the chain when the movements of the front
truck require it. The sprocket-wheels being
sitnated in horizontal planes, it 18 necessary
to have devices analogous to those at I ', to
assist in properly holding the chain upon the
wheels, and to hold one strand or leg of the
chain as tight as the other, so that the motion
can be reversed at any time without experi-
encing any slack of the chain upon either side.

I'will now describe the mechanism which sup-
ports the front driving-gear,and which permits
the front axle and wheels to rock and other-
wise move without cramping any of the other
parts.

N represents a frame attached to the under

side of the boiler, at the front end, and pro-

vided with flanges nn. This frame N may be
formed in two pieces or parts, one in front of
the front axle and one in rear thereof. Said
front axle is attached to it, between the wheels

C C, by means of a circle or skeleton-frame

composed of the segment O in front of the axle,
the part O’ in rear of the axle, the arms o o’
for supporting the counter-shaft H, the arm o?
for supporting pinion K, and with a socket-
bearing at O? The boiler is provided with
a_downwardly- projecting bearing-piece, N/,
which rests in the socket-bearing at O? and is
secured by means of a king-bolt. The flanged
frame-work N N is connected to the ring or
skeleton-frame O O/ by means of pivoted arins
P and P’. The arm P is forked, as shown in
Fig. 4, and pivoted to the lower frame, O, in
the socket p. (Shown in Fig.2.) At the upper
ends of the fork are carried anti-friction roll-
ers p’, which rest npon the front flange n. The
arm P’ 18 formed with a part, p% at an angle
to the shank, which rests upon the rear-flange
n, and is adapted to slide freely thereon. By
means of these devices I hold all the mech-
anism for driving the front wheels in proper

‘position and prevent any displacements or
| ecramping of the machinery, and at the same

time permit the front wheels to rock and con-
form to the surface of the ground over which
the engine passes.

It will be seen that the driving parts K, T/,
I, I°, H, h, and H’ are always held relatively
to the wheels C C in the same plane.

When a shafting of either the nature shown
in IFFig.2 or that in Fig. 6 is employed and the
rear wheel, I, is mounted on a horizontal
axis, 1t ean be supported by means of a brack-
et, , attached to the rear axle. When chain
mechanism is employed the said wheel F may
be supported by a bracket depending {from the

| boiler in such manner as to hold the wheel on

a vertical axis.

What I claim is—

1. The combination of the following ele-
ments, namely: a boiler, an engine thereon, a
rear truck, a driving mechanism mounted on
sald truck for moving the rear wheels, a front

erate not only to expand the chain so as to keep | truck movable relatively to the boiler and en-
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gme a driving mechanism on said front truck | tensible power - transmitting mechanism be-

for moving. the front wheels, and an auto-
maticall y-exten sible power-fransmitting mech-
anism connecfing the driving mechanism on
the rear truck with the driving mechanism on
the front truck, substantially as set forth.

2. The combination of the following ele-
ments, namely: therear truck, a driving mech-
anismon said truck for moving the rear wheels,
a front truck, a driving mechanism mounted
thereon for moving the front wheels, the
sprocket-wheels L? and 17, arranged to ap-
proach and recede fromeachother,the sprock-
et-chain L, and devices, substantially as set
forth, for expanding the chain.

3. The combination of the rear truck, the
counter-shaft D/-on said truck, the wheels on
said shaft engaging directly with the rear
traction-wheels, thecompensating-gear on said
shaft, the front truck, the counter- ~shaft H on
the frons track, the wheels on said shaft H,
which engage directly with thetront traction-
wheels, the compensating-gear on sald shaft

H, the short counter-shatt I, the bevel-gearing

on the rear truck, the bevel- -gearing on the
front truck, and the flexible power-transmit-
ting devices between the trucks, substantially
as set forth.

~ 4, The combination of the frout traction-
wheels mounted loosely, the front counter-
shaft, H, engaging directly with said wheels,
the compensatm g.gear on said shaft, the rear

traction-wheels, mounted loosely, the counter-

shaft D/, engaging directly theremth the com-

pensating-gear on said shaft DY, and the ex- |

fween said shafts H and D, substantml]y as
set forth.
5. The COmbm'LtIOI], with the dnvmg mech-

anism which moves the rear traction-wheels 40

and the chain L, of the counter-shaft H, en-

oaging with the front traction - “hee]b, the
compensatmg gear on said counter-shaft H,
and the shaft I, mounted upon the front truck
and arranged, as set forth, to receive the
power from the chain I and imparL it to the
compensating-gear on the shafb H, substan-
tially as set forth.

6. In a traction-engine, the combmatlon of

45

a driving mechanism for the rear wheels, a so

driving mechanism for the front wheels, a

power-transmitting mechanisim, a frame-work

for supporting upon the front wheels the mech-
anism which drives them, the pivotal bearing
of the boiler resting upon said frame-work, and
the arms P P/, arranged to loosely connect
said frame-work to the boiler, substantially
as set forth.

7. The combination of the frames N n, at-
tached to the boiler, the frame O ©)', suppor rted
upon the front wheels, the mechanism for
driving said wheels, and the angle-arms P P’,
armnged to rest upon flange =, substantially
as described. |

In testimony whereof I affix my signaturein 65

presence of two witnesses.
JOHN H. ELWARD.
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Witnesses:
" N. 8. GOODHUE,
J. L. W, FULTON.
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