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To all whom it may concern:

Be it known that I, GEORGE THOMPSON
GLOVER, a citizen of the United States, resid-
ing at Chicago, in the county of Cook and
State of Illinois, have invented a certain new
and useful Improvement in Traction or Road
Engines, of which the following is a specifica-
tion.

My invention, while applicable to traction
or road engines generally, is particularly ap-
plicable to a traction or road engine adapted
for use uponice roads in theluamber regions as
a means for drawing sleds that are heavily
loaded with logs.

The objects of my invention are, first, to
combine with the engine-truck a propelling
attachment operated from the engine by an
endless-chain belt, which, when driven in a
direction to cause the propelling attachment
to advance and push forward the engine-truck,
shall also serve as a means for exerting upon
the propelling attachment a continnous down-
ward pull or tension in a manner to increase
the traction of the same proportionally to
the weight and resistance of the loaded engine-
truck and the motive foree applied to drive
the endless-chain belt;.secondly, to attain a
like result when the chain is driven in a di-
rection to canse the propelling attachment to
draw the engine-truck backward; thirdly, to
utilize the weight and resistance of one or
more sleds or other like vehicles attached to
and drawn by the propelling attachment as a
means for increasing the traction of the wheels
of the latter; fourthly, to permit in the start-
ing up of the engine a limited initial action
thereof in advance of the transmission of
power therefrom to a driving-shaft employed
as a member of a power-transmitting mechan-
ism that is actuated from the engine, whereby
the engine may be permitted to get under way
before its full power is exerted to drive the
power - transmitting mechanism; fifthly, to
provide simple and efficient means for pre-
venting the endless-chain belt that is em-
ployed to drive the propelling attachment
from slipping or working sidewise from off its
sprockets; sixthly, to utilize exhanst or waste
steam from the engine as a means for melting
down rough ice, and for supplying water to
form new ice, serving to keep an ice road in
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constant repair; and, finally, to provide cer-
tain novel and improved details tending to
promote the general efficiency of the appara-
tus, as hereinafter set forth.

In carrying out my invention the truck-
frame which supports the engine is mounted
upon wheels or runners, so that it may be
pushed or drawn along the road. The pro-
pelling attachment is provided with traction-
wheels, and is arranged opposite one end of
the engine-truck, its point of location being
more desirably in rear of the engine-truck, in
which case it is connected with the forward
end portion of the engine truck by means of
horizontally-arranged arms, that are extended
forward from the axle of said traction-wheels,
and at their forward ends jointed to the en-
gine-truck. By means of said arms the en-
gine-truck ean be pushed forward or drawn
back, according to the direction in which the
traction-wheels are revolved.

Thetraction-wheels of the propelling attach-
ment are driven from the engine by means of
an endless - chain belf; serving to connect a
sprocket upon the engine-truek with asprocket
upon the axle of the said traction-wheels, the
sprocket on the engine-truck being included
in a power-transmitting device that is driven
from the engine. That portion of the chain
which passes from the highest portion of the
sprocket of the propelling attachment fo the
highest portion of the sprocket upon the en-
gine -truck inclines downwardly from the
former to the latter, this inclination of said
portion of the chain being desirably attained
by making the sprocket of the propelling at-
tachment the larger of the two and mounting
it upon the traction-wheel axle, which is set
somewhat higher than the axle of the engine-
truck sprocket. Said arrangement permits
the chain to exert upon the sprocket of the
propelling attachment, and consequently upon
the traction - wheels, a downward pull when
the chain is driven in a direction to cause the
propelling attachment to push the engine-
truck forward, in which way the traction of
the wheels of the propelling attachment will
be increased proportionally to the motive
power and the weight and resistance of the
engine-trock.

The axle of the propeiling attachment car-
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ries a tilting support extending both forward
from and to the rear of the axle. This sup-
port carries at its rear end an idler-pulley,
“and in front of the axle is provided with one

5 or more rollers. The idler-pulley is situated

somewhat below and to therear of the sprocket
of the propelling attachment, and the endless-
chain belt, which passes over the sprocket of
the propelling attachment, also passes under

10 the idler-pulley, which thereby serves to hold

the chain off from the lower portion of the
said sprocket. The roller or rollers at the for-
ward end of the aforsaid support bear upward-
ly against the under side of the engine-plat-

15 form, so as to limit the extent to which the

pulley at the rear end of the support can be
drawn down. Bysuch arrangement the chain
will exert a downward pull upon the sprocket
of the propelling attachment when the chain

20 is driven in a direction fo turn the traction-
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wheelsbackward. Thisdownward pullserves
to increase the traction proportionally to the
motive power and the resistance to be over-
come at such times as it may be necessary to

5 draw back the engine-truck.

Means are provided for directing a steam
Jet or jets onto the ice road, so as to melt any
rough ice thereon, and also water the road,
in order thatnewice can be formed, and hence
the road kept in constant repair.

Chain attachments are provided between
the engine-truck and the arms of the propel-
ling attachments, so as to steady the arms and
keep the two sprocketsin line, in order to pre-
5. vent the drive-chain from workiog off either
sprocket. Means are also devised whereby,
when the engine is first started up. it shall be
allowed alimited extent of action before posi-
tively actuating a drawing or power-transmit-
ting mechanism. .

In additionto the foregoing, certain devices,
hereinafter particularly specitied,are provided
for adding to the general efficiency of the ma-
chine or apparatus—for example, means for

traction-wheels independent of the axle, to fa-
cilitate turning, and a simple arrangement
whereby the distance of the wheels apart can
be readily varied.

‘In the drawings, Figure 1 represents in side
elevation an engine-truck carrying an engine,
a propelling attachment constructed in accord-

ance with my iuvention attached to the en- |

gine-truck, and the forward bob of a log-sled

55 attached to the said propelling attachment.
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Fig.2 isatop planview of the engine-truck and
the propelling attachment. Fig. 3 represents
a longitudinal vertical section on the line « z,
Fig. 2. Fig. 4 is a sectional detail represent-
ing, on a somewhat largerscale, asection taken
horizontally through the hub of one of the
traetion-wheels, and also illustrating an end
portion of the axle for the same. Fig. 5 isa

section taken through the preceding figure on
5 a vertical plane passing through the axle at
a point alongside the hub. Tig. 6 is an en-
larged sectional detail, mainly illustrating a

permitting alimited extent of rotary play ofthe
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counter-shaft provided with a bevel-gear and
a sliding worm, with the latter in engagement
with a worm-wheel. :

The engine car or track A may be of any
desired construction suitable for use upon dirt
roads, ice roads, or upon traction-rails, and

may be supported either npon wheels or upon,

sled-runners C, as herein shown. The engine
D may also be of any well-known or preferred
construction, and is preferably secured to an
npright boiler, K, which latter is in turn se-
cured to and supported upon an appropriate
platform constructed to provide the floor por-
tion of the truck. The rotary driving-shaft F
of the engine is in gear with a power-trans-
mitting mechanism which is carried by the
engine-truck, and which serves as a means for
driving the endless chain that is employed to
operate the traction- propelling attachment.
Said power-transmitting mechanisiu comprises
in its organization a rotary counter-shaft, F*,
arranged transversely to and driven from the
engine-shaft, and a rotary sprocket- wheel
shaft, G, which is provided with a sprocket-
wheel, G% and driven from the counter-shaft,
these said shafts being geared together by
means of a bevel-gear, ', on the engine-shaft,
engaging a like bevel-gear, F°, upon the
counter-shaft, and a worm-hub, F*, upon the
counter-shaft arranged to engage a worm-
wheel, F?, upon the sprocket-wheel shalt G.
The worm-hub or worm-sleeve upon the coun-
ter-shaft is keyed thereon, so that while com-
pelled to partake of the rotation of the coun-
ter-shaft it shall be susceptible of a sliding
end movement thereon. This feature of the
machiue is designed to play an important
part in the starting up of the engine,and will
be hereinafter more particularly described.
The sprocket - wheel shaft, G, is desirably
mounted in bearings on the underside of the
platform of the engine-truck, so as to set the
sprocket G* thereon as low down as may be
consistent with the construetion of the engine-
truck.. The objeet of thus arranging the
sprocket upon the engine-truck is to place
it in a low-down position relatively to the
sprocket-wheel H’ of the traection propelling
attachment, which is placed in rear of the en-
gine-truck and driven from the engine by
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means of the endless chain H, arranged to -

connect together the two sprockets G* and H'.

The traction propelling attachment is con-
structed with a pair of comparatively high
traction-wheels, I', thatare arranged upon the
axle I to which the aforesaid sprocket H' is
secured.

The traction propelling attachment is con-
nected with the forward portion of the engine-
truck by means of a pair of horizontally-ar-
ranged arms, K, which at a point somewhatin
advanece of their rear ends are connected with
the axle of the propelling attachment, and at
their forward ends jointed to the engine-
truck in a manner to permit them to have a
limited extent of both horizontal and vertical
swing independently of the engine - truck.
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These arms may be connected together at their
rear ends by a cross-brace, K', which, when
employed, will be pivoted to the arms by bolts
K? in a manner to admit of a desirable extent
of movement betweensaid armsand the cross-
bar at their points of connection.

As a means for attaching the forward ends
of the arms to the forward portion of the en-
gine-truck, the arms ean be connected to the
truck by bolts K*, which admit of a desirable
extent of lateral swing on the part of the arms,
and which are themselves susceptible of rock-
ing to some extént so as to permit a certain
latitude of up-and-down swing on the part of
the arms, it being observed that forsuch pur-
pose the bolt-holes (one of which is herein
shown in dotted Iines, Fig. 8, in a bearing for
one of the arms) are somewhat larger than
the bolts, and that the blocks or bearingsupon
which the forward ends of thearms are bolted
are somewhat rounded off along their top sur-
faces. The arms, connected together as seb
forth, provide in effect a horizontal frame re-
sembling a pair of shafts, which, by reason of
its bolt or pivot connections, is susceptible of
a certain degree of flexure, when it becomes
necessary to turn or cause the engine-truck to
deviate from a straight course. This ar-
rangement prevents breakage of the parts, as
will be evident without further description.

The bearings 1* for the axle of the propel-
ling attachment are conveniently snpported in
pedestal-blocks I°, and the arms K are desir-
ably bolted to the pedestal-blocks, thus pro-
viding a simple and reliable connection be-
tween the arms and the axle. The bearings
I, which are thus supported in the pedestal-
blocks, ean be rounded at their front and rear
sides, so as to.permit them to turn or oscillate
within the pedestal-blocks, and thus allow the
axle to more readily swing round to either
side in turning the traction propelling attach-
ment. The sprocket of the traction propel-
ling attachment is considerably larger than
the sprocket on the engine-truck, in which
way that portion of the chain which passes
from the highest point of the sprocket of the
propelling attachmens to the highest point of
the sprocket on the engine-truck inclines
downwardly from the former to the latter,
preferably at or about an angle of forty-five
degrees.

When power is applied from the engine to
drive the chain belt Hin a direction to propel
thetraction propelling attachment forward, as
indicated by arrows, Fig. 3, and to thereby

_cause the traction propelling attachment to
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push ahead the engine-truck, the chain belt
will be pulled by the smaller sprocket of the
engine-truck forward and downwardly from
the upper portion of the higher and larger
sprocket of the traction propelling attach-
ment, in which way the pulling foree of the
chain will be exerted in a direction to draw
down the the traction propelling attachment,
and cause the traction-wheels thereof to press
upon the road with a degree of force propor-

tional to the weight of the loaded engine-truck
and the power exerted by the engine to over-
come the resistance; hence the requisite trae-
tion is attained without heavily weighting the

propelling attachment or making the traction- -

wheels thereof of undesirable size and weight,

it being apparent that as soon as power is ap-

plied to drive the chain in a direction neces-
sary to propel the traction propelling attach-
ment forward the downward pull exerted by
the chain upon the sprocket of said attach-
ment will insure the traction required to pre-
vent the traction-wheels of said propelling
attachment from slipping.

As a means for attaining a like result when
the poweris applied soas to reverse the travel
of the chain and back the traction attachment,
I provide an idler-pulley, I, arranged at the
rear end of a support which is hung upon or

ovei the axle I, and adapted to bring the’

idler-pulley at a point in rear of but somewhat
under the sprocket T’ of the traction propel-
ling attachment. .The chain belt H passes
under this idler-pulley, which latter is main-
tained in position to hold the chain off from
the lower portion of the sprocket H’, as shown
in Fig.3. To insure such position of the idler-
pulley, its sapport is ecomposed of two bent
arms, I, supported intermediate of their ends
upon theaxle at opposite sides of the sprocket,
respectively, and bent downwardly from their
respective points of support to their ends.
This construction of the arms is desirable in
order to bring their forward ends under the
rear portion of the engine-platform, and to
place the idler-pulley,which is mounted on a
short axle connecting together the rear ends
of the arms, in the aforesaid position relative
to the sprocket-wheel. By such arrangement
thepulling force of the chain upon the sprocket
H’ in backing is, for the greater part, exerted
upon and in a direction downwardly from the
top and upper rear portion of the said sprock-
et, so that likewisein this instance the trac-
tion of the wheels I’ will be increased pro-
portionally to the weight of the loaded engine-
truck (which latter limits the upward swing
of the forward ends of the arms) and the mo-
tive power which is applied from the engine
to move the load. The forward ends of the
arms L are coupled together and carry fric-
tion-rollers 1 7, which bear against a metal
plate, I/, secured to the under side of the rear
end of the platform of the engine-truck, by
which means,when the engine-truck is turned
to either side, any injury which would be in-
cident to a rigid connection between the arms
K and the said truck will be avoided. When
it is desired to further increase the traction
power of the propelling-wheels T', the load or
weight of the engine-truck may be wholly or
partially transferred from the rear wheels or
ranners of the engine-truek by the following
means: A bridge or cross beam, M, is secured
to the arms K, and is bored through to pro-
vide a passage for a threaded rod or serew, M,
having its lower end connected with the rear
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end of the engine frame or platform by a spi-
ral spring, M’, and its upper end provided
with a hand-wheel, M*, which has its hub
adapted to form a nnt arranged to rest upon
the cross-beam. The hub of the hand-wheel
is held down on the beam by the weight of the
truek, so that by turning the hand-wheel the
serew can be raised or lowered, as desired, in
which way by raising the screw the weight of
the load may be exerted upon the spring, so
as to bear upon the arms K, and by them
transferred upon the traction-wheels with
gradually-increasing force until the power of
the spring serves to raise the rear end of the
truck and throw the full weight thereof on
the traction-wheels.

By arranging the propelling attachment at
the rear end of the engine-truck, and extend-
ing the arms K back of the axle of the said
propelling attachment, the resistance of a load-
ed sled or of a train of loaded sleds connect-
ed in any suitable way with the rear ends of
the arms will tend to increase the traction of

. wheels I’ proportionally to -the weight of the
load and the angle of the line of draft between
the said ends of the arms and the sled that is
connected with the same. :

As a convenient way of attaching the sled
to the arms, a tongue, N, secured to the for-
ward end of the sled, is adjustably connected
to the cross-bar K, which connects ‘the arms
of the propelling attachment. Connection
may be made between the tongue and the
cross-bar by means of a link or staple, n, se-
cured to the cross-beam K, the tongue being
inserted through the staple and a pin, #/, in-
gerted in one of a line of holes in the tongue,
as shown in Fig. 1. °

By coupling the rear sled at a greater or
less distance from the traction attachment
arms the angle of the tongue will be increased
or diminished, and the downward tension of
the load upon the traction-wheels correspond-
ingly increased or diminished.

When the train is at rest, it is frequently
diffienlt to start the engine under the full re-
sistance of the load, especially when a single
cylinder is employed and the piston comes to
rest at the end of its stroke.

In order that the engine may be started be-

“fore the load is brought upon the engine and
driving-gear, the worm-hub I™* is provided
with a groove which receives a longitudinal
spline or key npon the counter-shaft, so that
the worm sleeve or hub may be permitted to
slide endwise in either direction thereon to an
“extent limited by stops or collars f f, secured
to the counter-shaft at a suitable distance
apart. When the engine is started, the worm-
hub, met by the resistance of the worm-wheel,
will be forced longitudinally along the coun-
ter-shaft until arrested by one of the stops, at

which juncture its engagement with the worm- .

wheel will be positive, so that it will then op-
erate the worm-wheel, and hence cause the
traction-wheels to be operated so as to move
the load.

342,595

If desired, the traction-wheels may be ca-
pable of a'limited rotary play upon and inde-
pendent of the axle, to which end the axle
may have a spline or key, ¢, to extend through
segmental recesses ¢ in the hubs of the wheels.

The wheels may be moved longitudinally
upon the axle, to be placed more closely to-
gether or farther apart, and thus change the
gage or tread of the vehicle. To such ends
the wheels can be adjusted along the axle,
upon which they will be guided by the spline
arranged to pass through the hubs, and held
at any desired distance apart upon said axle
by means of adjustable eollars i*, which fit the
axle upon opposite sides of the hubs of the
wheels, and are firmly secured in their ad-
Jjusted position by set-screws ¢, arranged to
pass through the collars and bear upon the
axle.

The machine may be guided or directed in
its course by chains O, secured to the forward
endsof the runnersand wound spirally around
@ vertical shaft, P, supported upon the for-
ward end of the truck and provided with a
hand-wheel, T,

‘When the road has become rough or cut up
or slashed by the wheel-tracks, the irregular
obstructions may be melted down; or the road
can be watered 1n the first instance, to permit
ice to be formed thereon by means of steam-
jets directed from a perforated pipe, R, ar-
ranged beneath the engine-car and connected
by a vertical pipe, R, with the exhaust-pipe
R* of the engine. A three-way cock, R, ar-
ranged at the point of intersection between
the pipes R’ and R? will allow the exhaust-
steam to be directed either through the ex-
haust-pipe R* to the smoke-stack or through
the pipe R’ to the perforated pipe R, arranged
beneath the engine. In the latter case the
steam will melt down theruts or rougher por-
tions of the roadway to prepare the way to be
again covered over with a smooth surface or
to supply water to the road to form ice.

The traction-wheel attachment is detachable
from the engine truck orsled, and may be ap-
plied to any vehicle provided with means for
driving the traction-wheels.

The side arms, K, may be coupled or hitched
onto any car or vehicle provided with means
for operating the traction propelling attach-
ment, and as the load is pushed forward or in
advance of the driving-wheels a most effect-
ive arrangement is secured for climbing up-
grades:

Steady-chains 8, arranged over the rear end
of the engine-truck, connect the platform of
said truck with the said arms K of the trae-
tion propelling attachment, and prevent said
arms and truek from shifting away from each
other. This connection is strong and simple,
and, while admitting of the vertical adjust-
mentof the arms, serves to so steady the arms
in their connection with the engine-truck as
to avoid any tendency of the chain-belt to
slip or work sidewise from either one of the
sprockets. ‘
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‘What I claim as myinvention is— :

1. In a traction or road engine, the engine-
truck carrying an engine, and provided with
the small sprocket G¥ driven from the said

5 engine, in combination with the separate pro-
pelling attachment constructed with a pair of
traction-wheels, horizontal arms K, extending
forward from the axle of said wheels and
jointed to the engine-truck, and the larger
sprocket H', mounted between the wheels of
the propelling attachment and standing higher
than the sprocket G of the engine-truck, sub-
stantially as seb forth, the two sprockets be-
ing connected by a chain belt which inclines
downwardly from the upper portion of the
propelling attachment to the upper portion
of the sprocket of the engine-truck, whereby
when the traction-wheels of the propelling
attachment are driven, through the medium
of the chain and sprockets,in a direction to
advance the engine-truck the traction of said
traction-whecls shall beincreased proportion-
ally to the weight of the engine-truck and
the opposition thereof to the forward move-
ment of the propelling attachment.

2. The combination, with the engine-truck
carrying a sprocket thatis driven from the
engine, of a traction propelling attachment
provided with asprocket, H, thatis driven by
a chain belt from the bprocl\eb of the engine-
truck, and an idler-pulley carried by the trac-
tion propelling attachment and held in posi-
tion to hold the chain-belt off from the lower
portion of the sprocket of the said traction
35 propelling attachment, substantially as de-
seribed.

3. The combination, with the engine-truck
carrying a sprocket that is driven from the
engine, of the traction propelling attachment
provided with arms I, supported from the
axle thereof and supporting in rear of and
somewhat under the sprocket H of the pro-
pelling attachment an idler-pulley that holds
off from the said traction-wheel a chain belt
which is employed to connect the latter with
the traction-wheel of the engine-truck, said
arms being arranged to bear at their forward
ends upwardly against some portion of the
enwine truek, substantially as deseribed.

. The combination, with the engine-truck
c'urymo the engine and the tractlon propel-
ling atmchment; driven from the engine and
arranged in rear of the engine-truek, of the
horizontal arms conneeting the traction pro-
pelling attachment with the forward portion
. of the engine-truck, an adjusting-serew snp-
. ported {from said arms at a point over the en-
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gine-truck, and a spring placed between and
connecting the lower end portion of the ad-
Jjusting-serew with the engine-truck, substan-
tially as described.

5. The combination, with the engine-shaft,
of the counter-shaft driven therefrom, a worm
keyed to the counter-shaft to rotate therewith,
but to slide thereon with an end movement,
stops arranged upon the counter - shaft to
Iimit the extent of slide in either direction
on the part of said worm, and a worm-wheel
engaged and driven by fhe worm, substan-
tlally as described.

6. The combination, with the engine- truck
adapted to move upon ice roads, of “the steam
engine and boiler, the perforated jet-pipe R,
arranged below the trock, the steam-pipe R/,
conuectmo the jet-pipe with the exhanst of the
engine, and a th ree-way cock arranged be-
tween the steam and exhaust pipe, substan-
tially as and for the purpose described.

7. The combination, with the engine-truck
and the appended traction propelling attach-
ment driven by a chain belt from a sprocket
upon the engine-truck, of the horizontalarms
K, connectmo the traction propelling attach-
ment with the forward portion of the engine-
truck, and the chains S, arranged to connect
the said arms with the engine-truck, substan-
tially and for the purpose described.

8. The combination, with the engine-truck
carrying a sprocket, G*, driven from an engine
upon the said truck, of a propelling attach-
ment consisting of a sprocket, H', and a pair
of traction- wheels secured upon an axle, a
chain belt, H, connecting the sprocket of the
engine - truck with the sprocket of the traec-
tion propelling attachment, in the manner
deseribed, arms K, connecting the traction
propelling attachment with the forward por-
tion of the engine-truck, and an idler-pulley,
H*, supported from the axle of the traction

- propelling attachment, substantially as set

forth, said members being organized for oper-
ation as specified.

9. The combination, withthe engine and its
truck, of the propelling attachment provided
with a pair of traction-wheels,I’;and a sprock-
et arranged upon an axle having a spline, ¢,
which passes through segmental recesses ¢ in
the hubs of the traction-wheels, substantially

as described.
GEO. THOMPSON GLOVER.

Witnesses:
CATHERINE GLOVER,
FrED. H. MCMANUS,
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