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UNITED STATES

PATENT OFFICEG

STEPHEN B. GRAY,

OF JACKSONVILLE, TLLINOIS.

TRACTION-ENGINE.

SPECIFICATION forming part of Letters Patent No. 608 ,517, dated August 2,1898,

Appl cation filed February 8,1897. Serial No. 622,528,

To all whom it may concern:

Be it known that I, STEPHEN B. GRAY, a
citizen of the United States, and a resident
of the city of Jacksonville, in the county of
Morgan, State of Illinois, have invented cer-
tain new and useful In1p10vements in Trac-
tion-Engines, of which'I do declaré the fol-
lowing to be a full, clear, and exact deserip-
tion, 1efelence bemo had to the accompany-

ing dl awings, f01m1no* a part of this specifi-
ca‘mon :

The present invention relates to traction-
engines, an example of such type of engine
belnwlllusmated in Letters Patent No.556, 346
01anted to me March 17, 1896.

The present invention has for its object,
primarily, to provide improved mechanism
whereby the traction-wheels of the engine
may be driven, one main feature of the in-
vention being to provide driving mechanism
of such char acteL that both the front and rear

. wheels of the engine may be driven in uni-
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son not only When the engine is traveling in
straight line, but as well also when the en-
gine is traversing curves.,

The invention consists also in various
other features of invention that will be here-
inafter desecribed, illustrated in the accom-
panying drawings, and particularly pointed
out in the various claims at the end of this
spemﬁeatwn

Figure 1isa plan viewof a traction-engine
embodymw my invention. - Fig. 2 i3 a view
in side elevation. Tfig. 3 is a rear end view.
Fig. 4 is a view in vertical cross-section
Ull ough the boiler at the point in the rear of
the £r0 ont axle and looking toward the front
of the machine, the stack of the boiler being
omitted and ‘r,he friction-disks being shown
in elevation. Fig. 5 is a detail view, upon
an enlarged scale, of the differential mech-
anism f01 shifting the drive-rolls at the right-
hand side of the engine, this view bem(f
partly in section and partly in elevatlon
Fig. 5* is a detail view, upon an enlarged
scale, of the differential mechamsm for shlfb-

ing the friction drive-rolls, this view being
partly in section and partly in elevation and
showing the mechanism at the left-hand side
of the engine. Tig. 6 is a detail view, in
vertical lonfrltnduml section, through tlnt
part of the b01le1 immediately above the fr ont

(No model.)

‘| axle and through theintermediate turn-table

whereon the boiler rests; Fig. 7, a detail plan
view of turn- -table, shown in section, Fig. 6;
Tig. 8, a detail view, in vertical cross- seetlon
(alonw the main drive-shaft ,} from eenter of
shaft to and through the belt pulley; Fig. 8?,
a similar view showing the opposite end of
the shaft.  Fig. 9 is a detail view, in vertical
section, through one of the front friction-
disks and adjacent parts, parts also being
shown in elevation; Fig. 10, a view in hori-
zontal section on line 10 10 of Fig. 9. Fig.
11 is a detail view, in vertical cross- sectlou
through the front axle on line 11 of Fig. 4

Fig. 12 is a plan view showing a modlﬁed__
construction of drive meehamsm Fig. 18, a

view in vertical cross-section on hne 14 14 of
Fig. 12; Figs. 14 and 15, views similar to Figs.
5 and 5“, but showing modiﬁed eo'nstruction

~of shifting mechanism for the drive-rolls.

A designates the front wheels, and A’ the

rear Wheels whereby the engine is sustained

and carrled the front wheels A being con-
nected by an axlea, Whlle the rear Wheels are
connected by an axle a.

The boiler B is shown as united to the rear
axle a' (see Fig.8) bysuitable straps or yokes
a?, although any appropriate means may be
employed f01 properly connecting the rear of
the boiler with the rear axle of the machine.
The front axle o' carries at its center (see
Figs. 4 and 6) a sleeve 15, from which pro-
;]ect the trunnions 16, that are held within
bearings 17, that.depend from the under side
of apedestal 18, this pedestal having its up-
per face formed with a circular inclined track
to receive the conical rolls 19, that rest upon
this track and sustain a superposed turn-
table 20, that is bolted to the under side of
the boiler and furnished with an inclined cir-
cular track corresponding to the track of the
pedestal 18. The turn-table 20 is provided
at its center with a stud 21, having a threaded
portion passing centrally through the pedes-
tal 18 and held in place with respect thereto
by a nut. The conical frietion-rolls 19 are
united together by inner and outer rings 22
and 23, that serve to hold the rolls at proper
distance apart,while permitting them tofreely
revolve. My purpose in thus sustaining the

front end of the boiler is to allow not only for
the inclination of the front axle in V(—)lﬁ:lcal
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direetion, but also to permit the axle to turn
frecly with respeet to the hoiler in horizontal
planc.

In order to allow for more compactarrange-
ment of the machinery above the boiler I, T
prefer to form this boiler without the usual
steam -dome, and insasmuch as this steam-
dome is dispensed with I provide a jacketor
steam-chamber 13 about the smoke-stack 13*
of the boiler, as indicated in Ifig. 1. Inas-
much, however, as this forms no part of the
presentinvention I do not deem it necessary
to fully illustrate or deseribe the sanme.

The valve-chest Cand eylinder ¢ of the en-
gincarepreferablylocated immediately above
the boiler, and the exhaust-steam from the
valve-chest Cwill be delivered at the base of
the smoke-stack 13® by a suitable pipe.

To the main piston within the eylinder ¢
is conneeted in usual manner a pitman C*, the
rear end of whieh is provided with a yoke e,
{(sce I'igs. 1 and §,) that encircles an eccen-
tric CF, that is keyed to the main drive-shaft
D of the engine, and between the yokee and
the cceentrie C° are interposed the hearing-
balls ¢, that travelin grooves or ways formed,
respectively, upon the inner face of the yoke
¢ and the periphery of the eccentric €7
These bearing-balls ¢’ serve not only Lo re-
duce to a minimum the (riction hetween the
yvoke and the cceentrie, but also serve to ac-
curately retain these parts against lateral
displacement. The main drive-shaft I is
journaled in suitable bearings d d' at the up-
per end of brackets rising from the top of the
boiler B, (sce Iigs. 1 and 8,) and to one end
of the drive-shaft D is keyed the drive-pulley
D', Between the pulley D' and the adjacent
bracket d and loosely mounted upon the
drive-shaft D is a long sleeve K, (see Fig. 8,)
the outer end of which is provided with ra-
dialarms E', adapted to be conneeted by suit-
ableorusual cluteh mechanism with the drive-
pulley D. Thave not deemed it necessary to
illustrate the cluteh mechanism, as any of the
usual forms of cluteh mechanism may be em-
ployed.

The inner end of the sleeve E is provided
with a beveled gear-wheel K2 that engages
with oppositely-disposed beveled pinions e
and ¢, (see Fig. 1,) thatarc keyed,respectively,
to the shafts fand /', the inner ends of these
shafts being journaled in suitable bearings
formed af the top of the bracket o, (sce Ifigs.
1 and §,) that rise {rom the saddle-plate 7,
resting on top of the boiler B.  The rear end
of the shaft 7 is journaled in a bearing 30 on
top of a saddle plate or hracket 31, that rests
upon the top of the boiler I3, as clearly shown
in Fig. 3 of the drawings. 1Ipon the shaft f
is mounted a gear or friction drive-roll I¥,
this friction drive-roll being conneeted to the
shaft by a spline or like connection, wherehy
the roll I¥ is eaused to revolve with the shaft,
but is permitted to be shifted lengthwise
thercof. Totheshaflt fisalso keyed a pinion
32, thatiengages with a pinion 33, keyed to the
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shaft /7 this shalt /2 having its rear end jour-
naled in a suitable bearing 34 on top of the
saddle-plate 31, while its front end is jour-
naled in one side of the box 35, (see Figs. 1
and 8%,) the opposite side of which box forms
a journal-hearing for the shaft % The box
35 encircles the sleeve I (see I'ig. 8) and is
formed of upper and lower sections holted
together. The shaft /* earries a gear or [ric-
tion drive-roll I, that is keyed thereon in
manner free to move lengthwise of the shaft.
The shafts f/ and 7! arve provided, respee-
tively, with the gear or friction drive-rolls It
and ¥, that are keyed to the shafts in manner
permitting them to be shifted lengthwise
thereof. Theshaflts /7 and f'rest inhearings
formed at the top of hrackets 37 and 38, (sce
Figs. 1 and 2,) and the front end of the shaft

f"is also journaled in a Dhearing to be pres-

ently deseribed.

The gears or frietion drive-rolls I' I* and
I and ¥ ave disposed upon opposite sides of
awheel or friction-disk G, (see I'igs. 1, 3, and
8,) this disk G heing revolubly mounted upon
the sleeve K. The hub of the disk G is pro-
vided with a pinion g, that meshes with a
gear-wheel 40, journaled upon an axle 41,
(see Iig. S,) projecting from bracket 42, at-
tached to the Doiler 13, and the hub of the
gear-wheel 40 is provided with a pinion 43,
that meshes with a gear-wheel 44, that is jour-
naled upon an axle 45, projecting from a
bracket 46, attached to the boiler, (sec Ifigs.
2 and 3,) and the hub of the gear-wheel 41 is
provided with a pinion 47, that meshes with
a gear-wheel 18) attached to the clongated
hub 49 of one of the rear drive-wheels AL

I'rom the constriietion of parts as thus far
defined it will be seen that when revolution
is imparted to the main drive-shaft D cor-
responding revolulion will be given to the
drive-wheel D', and if the eluleh I be in en-
gagement with said drive-wheel it will serve
to impart revolution to the sleeve I (see Fig.
S) and to the gear-wheel % Ifrom the gear-
wheel E? motion will he transmitted by the
bevel-pinions ¢ and ¢’ to the shafts fand f/
and through the pinions 32 and 33, and
throngh pinions 50 and 51, (sce Mig. 1,) that
are fixed, respectively, to the shafts f7 and

7 revolution will be imparted to the shaft

S

In this way the [riction drive-rolls It I,
F* and I will he driven, aud by means of
these drive-rolls revolution will be imparted
to the frietion-disk G, and from this disk
motion will be transmitted by the pinions ¢,
the gear-wheel 40, the pinion 43, the gear-
wheel 44, and the pinion 47 and gear-wheel
48 to the connected traction-wheel A,

The pinion 32, that is fixed to the shaft f,
(see Tig. 1,) is conneeted by a train of gears
52 and 53 with a pinion 54, that is keyed to a
shaft . The rear end of the shaft v and the

stud-shafts that carry the pinions 52 and 53
are journaled in the Doxes 53, 56, and 57 at
the top of the bracket-frame 31, as clearly
shown by Figs. 1 and 3 of the drawings. The
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shaft h-carries a gear or-friction drive-roll H,
that is keyed thereto in: manner permitting
the roll H to be shifted lengthwise of the shaft
h, and the front end of the shaft / is jour-
naled in one side of the bearing 58, that en-
circles the main drive-shaft D, (see Figs. 1
and 5%,) the opposite side of this bearing 58
having journaled therein the rear end of the
shaft 7'. The shaft %’ carries.the friction
drive-roll H’, that is connected therewith in
manner permitting it to be shifted longitudi-
nally of the shaft, and the shaft /' has fixed
thereto a pinion 60, that meshes with a pin-
ion 61 upon the shatt 4?, and the shafts 7' and
I* are mounted in suitable bearings upon the

tops of the brackets 63 and 64, that rise from

and arebolted tothe sides of the boiler. The
shaft h? carries the friction drive-roll H?, that
is mounted in manner free to slide length-
wise of the shaft, and the rear end of the shaft
h? is journaled in a bearing 65 at the top of
the bracket d°, (see Figs. 1 and 8,) and within
a bearing 66 at the top of the bracket df is
journaled the front end of the shaft i°, that
carries the frietion drive-roll I3, the rear end
of the shaft h® being journaled in a bearing
67 on the top of the saddle plate or bracket
31. The friction drive-roll T?® is connected
with the shaft %° in manner free to slide
thereon, and to the shaft 1% is keyed a pinion
68, that meshes with a pinion 54. (See Figs.
1and 3.) The gears or friction drive-rolls H,
H', H? and H?® engage opposite sides of the
wheel or friction-disk &, that is mounted in
manner free torevolve upon the main drive-
shaft D, and this friction-disk G’ is provided
with a pinion ¢', that meshes with a gear-
wheel 70, that is journaled upon a stud pro-
jecting from a bracket bolted to the side of
the boiler in manner similar to the bracket
42, that sustains the gear-wheel 40, as shown
in Fig. 8. The hub of the gear-wheel 70 is
provided with a pinion 71, that meshes with
a gear-wheel 72, journaled. upon a stud 73,

projecting from a bracket 74, (see Fig. 3,)-and.

the hub of the gear-wheel 72 is furnished
with a pinion 75, that engages a gear-wheel

76, fixed to the sleeve 77 of the rear drive-.

wheel A’,

From the foregoing description it will be

seen that when motion is imparted to the
drive-shaft D in manner hereinbefore de-
seribed and is transmitted from said drive-
shaft to the shaft f (see Fig. 1) and to the
train of gear-pinions 50, 51, 52, 53, 54, and 68

revolution will be imparted to the shafts i

and 78, thus causing the friction drive-rolls
II and H® toimpart revolution to the friction-
disk G'. The disk G’ being thus revolved
will, through the pinion ¢'and gear wheels
and pinions connected therewith,impart revo-
lution to the rear traction-wheel A’ at the
It will thus

be seen that both of the rear drive-wheels A’
A’ will be driven in unison. S .

The shafts /' and f* are provided at their
front ends, respectively, with the gears or

friction drive-rolls K and K’, arranged upon

opposite sides of a wheel or friction-disk M,
and these frietion drive-rolls K K' are mount-
ed upon their respective shafts in such man-
ner that they can be shifted longitudinally
of the shafts while revolving therewith. The
friction-disk M is shown as mounted in a
manner free to revolve on the hollow arm S0
of the swivel-block 81, (see Figs. 2,9, and 10,)
this hollow arm 80 setting over the end of
the front shaft P, thatis mounted uponbrack-
ets p, that rise from a saddle-plate p’ on top
of the boiler. (See Figs. 1,4, and 9.) Pref-
erably one eund of -the shaft P is provided
with an annular groove p? that receives a pin,
whereby the swivel-bloek 81 is connected
with the shaft.
swivel-block 81 has projecting arms 82 and
83, that are formed with sockets to receive
pivot-pins at the inner ends of screw-bolts
84, (see Fig. 10,) these screw-bolts passing
through the front and rearside bars of aframe
85. (SeeFig. 2.) The top and bottom bars
of the frame 85 are furnished with bearings,.
through which passes the vertical shaft R,
that passes also through a hole formed in the
swivel-block 81, this hole being in line with
the shaft-holes in the frame 85, as clearly seen
in Fig. 9 of the drawings. Uponthe arm 82
of the swivel-block 81 is revolubly mounted
a beveled pinion 87, that meshes with a cor-
responding pinion m on the hub of the fric-
tion-wheel . M, and this pinion 87 also en-
gages-a pinion 88, that is mounted upon the
shaft- R. The shaft R is shown as formed

with a groove #, that receives a key-pin pro-.

jecting from the pinion 88, and the shaft R is
free to move in vertical direction throughits
bearings in the frame 85 and through the
swivel-block 81 and the pinion 88. The pur-
pose in thus mounting the pinions 87 and 88

within the frame 85 and the purpose in em-.

ploying the swivel-block 81, about which the
frame 85 can turn upon the pivot-pins 84,
and the purpose also in permitting the verti-
cal movement of these parts with respect to

.the shaft R is to allow for the rocking of. the
.éngine in passing over inequalities in the

roadway. The lower end of the shaft R

passes through an opening formed in a yoke .

(See Tigs. 9 and 10.) The:
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90 and is stepped in a boss 91 of said yoke, .-

-and to the lower end of this shaft is keyed a

pinion 92, that meshes with the outer row of
teeth of a bevel gear-wheel 93. The bevel
gear-wheel 93 is journaled upon an arm 94,
projecting forwardly from the sleeve 95, that
is mounted upon the front axle ¢ of the ma-
chine, (see Fig. 11,) and to the sleeve 95 and
to both of the ends of the arm 94 the yoke 90
is connected by means of pins formed in the
inner ends of the serew-bolts’96. By refer-
ence to Figs. 4 and 11 it will be seen that the
serew-bolts 96 afford a pivotal connection be-
tween the yoke 90 and the sleeve 95, so that
upon any lifting of one of the wheels A or a
canting of the frontaxle ¢ by reason of ine-

qualities of the roadway the yoke 90 will:
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turn more or less about the sleeve 95, and
thus avoid strain upon the shaft I3 or {he
parts connected therewith. The bevel gear-
wheel 93 is provided with a second set of
teeth 97, with which engages the pinion 98,
(sce Fig. 4,) carried upon the lower end of a
shaft that extends through a bracket-sleeve
99, that rises from the sleeve 95. The upper
cnd of this shaft is provided with a pinion
100, that engages with a bevel gear-wheel 101,
(shown Dy full lines in Tig. 2,) that is at-
tached to the hub of the axle of the traction-
wheel A.

Theshafts £ and " have their forward ends
journaled in suitable bearings at the top of
the brackets p, (sce Tig. 1,) and the forward
ends of these shalts are provided with pin-
ions 102 and 103, respectively, that are con-
nected Dy the pinions 104 and 105. Upon the
shaft 7' is keyed in manner permitting it to be
shifted longitudinally a gearorfriction drive-
roll S, that engages with a wheel or frietion-
disk T, and the opposite side of this disk is
engaged by a gear or friction drive-roll &',
that is mounted upon the shalt 7.2 in such
manner that it can be adjusted lengthwise
thercof. Thefriction-disk T ismounted upon
the shaft > in the same manner as the frie-
tion-disk DI, hercinbefore deseribed, and at
the end of the shaft Iy adjacent the friction-
disk I, there is provided a swivel-block, a
frame 33, and bevel gear wheels and pinions,
by whieh motion is transmitted to the front
left-hand traction-wheel A; but as the con-
nections are the same as hercinbefore de-
seribed for the opposite side of the machine
they need not be more particularly set forth.

Irom the foregoing description it will be
seen that when revolution is imparted to the
maindrive-shaftD in mannerabovedeseribed
motion will be transmitted therefrom to the
shafts 77, and from the shaft f, through the
gear-wheels connected therewith, motion will
be transmitted to the shafts o and 7%, that
cavry the gear or friction drive-rolls ITand 1T°,
From the shaft /' motion will be transmitted
to the shaft /*, that carries the drive-rolls Ir?
and I, and from the front end of the shaft 1/
motion will be transmitted by the gear mech-
anism shown to the front end of the shaft 7/
and from this shaft 7' to the shaft 7% It will
thus be seen that the several shafts to which
the gear or friction drive-rolls are connected
will be driven in unison from the common
source of power, and from these drive-rolls
rotation will be imparted to the several {ric-
tion-disks at the front and rear of the ma-
chine.

With a traction-engine the front and rear
wheels of which are both positively driven it
isof vitalimportance that these wheelsshould
be driven in unison, sinece if the front wheels
move faster than the rear wheels there will
be a tendeney of the latter to drag, while, on
the other hand, if the rear wheels move faster
than the front wheels there will be a tend-
ency to crowd such front wheels, and a very

unequal and objectionable working of theen-
gine will ensue. When running in straight
course, there is no difficulty in insuring the
unison movementof the front and rear wheels;
but when a traction-engine or other four-
wheeled vehicle is turning a curve it is found
that the are deseribed by the front wheelsis
somewhat larger than that deseribed by the
rear wheels, and conscquently the front
wheels must travel somewhat faster than the
rear wheels during the traverse of such curve.
One of the main objects of my presentinven-
tion is to provide means whereby the front
and rear wheels can he differentially driven
in order to compensate for the dilfercnee in
curvature as they turn a cornerorlike curve
in the roadway.

I shall next proceed to deseribe the means
whereby I cffeet the differential driving of
the front and rear traction-wheels; hut it will
be understood that the means wherehy this
result is accomplished may be varied within
wide Hmits without departing from the spirit
of the invention.

Each of the friction drive-rolls T I') &e.,
I 10, &e., S S, and K I is provided with a
hub 7, having an annular groove to receive a
band ¢, that is connected with the shifting-
arm, whereby the corresponding drive-roll is
moved lengthwise upon its shaft and radially
with respect to its corresponding frietion-
disk. In Iig. 5 of the drawings is illustrated
the mechanism whereby the friction drive-
rolls at the right-hand side of the machine
will he shifted. The shifting-arm T, that
is connected to the hub ¢ of the drive-roll IV,
has its opposite end pivotally connected to a
rocking lever 110, that encireles one end of
the box 35, (see Fig. §8,) wherein the inner
ends of the shafts /2 and f* are journaled,
and the upper arm of this rocking lever 110
is pivotally connected to the rear end of a
shifting-arm 1", the forward end of which is
connected to the ring or band ', that encir-
cles the hub ¢ of the frietion drive-roll B To
the lower arm of the rocking lever 110 is piv-
otally united a connecting-rod 111, the {ront
end of this rod being pivoted, as at 112, at
either one of a series of perforations formed
in the lower arm of a rocking lever 113, (sce
Irig. 5,) that is fixed upon one end of a rock-
shaft 'V, (see Fig. 1,) that is journaled in suit-
able bearings 114 on the brackets 115, rising
from the top of the boiler. (See Ifig. 2.) The
shaft V is shown as cranked in order to per-
mit it to avoid the pitman C?, and upon this
shalt is fixed a worm-whecel W, with which
cngages a worm on the end of a rod w, that
is mounted in suitable bearings 120 and 121
and is provided at its rear end with a hand-
wheel @', The upper arm of the rocking le-
ver 115 is pivotally connected to the rear end
of a connecting-rod 125, the front end of
which rod is pivoted to the upper arm of a
rocking lever 126, that is mounted upon the
hollow sleeve of the swivel-hox 81, (see Figs.
5 and 9,) and the lower arm of this rocking
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lever 126 is provided with a series of holes
through'which passes a pin 127, whereby the
rocking lever is connected with a shifting-
arm T?, the rear end of which is. joined to the
band ¢ upon the hub {of the friction drive-
roll K'. It will thus be seen that by the turn-
ing of -the shaft B the shifting of the drive-
rolls ', I3, and X' can be effected. ,

By reference to Figs. 1, 2, 5, 8, and 9 it will
be seen that the friction drive-roll I is con:
nected by a shifting-rod T® to the lower end
of a rocking lever 130, that is pivotally mount-
ed upon the top of the bracket d, (see Fig. 8,)
and the upper end of this rocking lever 130
is pivotally connected to the shifting-arm T¢,
that is joined to the band encireling the hub
of the friction drive-roll F2. To the lower
end of the rocking lever 130 is also pivotally
joined a connecting-rod 131, the front end of
which is attached to one of the series of holes
in the rocking lever 113. (See Fig. 5.)

By reference to Figs. 1, 2, and 9 of the
drawings it will be seen that to the band that
encircles the hub of the friction drive-roll K
is connected a shifting-arm T% that is pivot-
ally connected to the Iower end of a rocking
lever 137, that is mounted upon the front
shaft P, (see Figs. 1 and 9,) the upper end
of this lever being united to'a connecting-rod
188, that is joined to the upper end of the
rocking lever 113. v .

The mechanism whereby the friction drive-
rolls at the left-hand side of the machine are
shifted is similar to that hereinbefore de-
scribed for shifting the drive-rolls at the right-
hand side, but the arrangement of the levers
and connections is such as to produce a shift
of the drive-rolls reversely to that imparted

- to the drive-rolls at the opposite side of the
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machine. Thus by reference more particu-
larly to Figs. 5and 5° of the drawings it will be
seen that rocking lever 140, that is mounted
at the left-hand end of the shaft V, has its

upper arm normally vertical, while the lower’

arm of the rocking lever 113 at the opposite
side of the machine is normally vertical, and
the lower arm of the rocking lever 1407is at
an angle from the vertical corresponding to
the angle of the upper ari of the rocking le-
ver 113. To the upper arm of the rocking
lever 1401s pivotally united a connecting-rod

141, that leads to a rocking lever 142 on the

main drive-shaft D, (see Fig. 1,) and to the
upper arm of this lever 142 is pivotolly con-
nected a shifting-arm T, that is joined to the
band that encircles the hub of the friction
drive-roll H. To the lower arm of the rock-
ing lever 142 is connected a shifting-arm T%,
that is united to the sleeve of the friction
drive-roll H'. To the upper end of the rock-
ing lever 140 is also pivotally united a con-
necting-rod 144, thatis joined to the upperarm
of the rocking lever 145, mounted upon the
drive-shaft D,and tothe upperarm of thisroek-
inglever 145 isalso pivotally connected a shift-
ing-arm T%, that is united to the pin encir-

clingthehubof the friction drive-roll HS, To

the lower arm of the rocking lever 145 iscon-

nected a shifting-arm T?, that is united to the
pin of a friction drive-roll H%. The lower
arm of the rocking lever 140 has pivotally
joined thereto a connecting-rod 150, the front
end of which is connected to the lower arm of
therocking-lever151, mounted upon the front
shaft P, and the upper arm of the rocking
lever 151 is pivotally connected to a shifting-
arm TY, that is attached to the Dband encir-
cling the hub of the friction drive-roll S. To
the lower arm of the rocking lever 140 is also
united a connecting-rod 155, the front end of
which is pivotally joined to the lower end of
a rocking lever 156, and the upperend of this
rocking lever is pivotally connected to ashift-

Jing-arm T, the.rear end of which isattached
:to the band that encircles the hub of the fric-

tion drive-roll §'. ‘
. From the foregoing. description it will be
seen that when the worm-wheel W is turned

‘by means of the shaft «w and hand-wheel '

& corresponding movement will be given to
the shaft 'V and to the rocking levers 113 and
140, that are fixed to this shaft, and a shift
of the friction drive-rolls with respect to their
disks will be effected. The purpose of shift-
ing the frietion drive-rolls is to increase or
diminish the speed of the traction-wheels at
the opposite sides of the machine in order to
enable the machine to be steered. In my
Letters Patent hereinbefore referred to the

‘broad idea of imparting a variable speed to

the steering-wheels at opposite sides of the
machine is fully set forth, and it will be read-
ily understood that as the friction drive-rolls
are moved toward or away from the centers
of theirrespective disks the speed of the cor-
responding traction-wheels will be increased
or diminished. Thus it will be seen that if
the machine is to be turned toward the right
the friction drive-rolls K K’ should be shift-
ed toward the periphery of theirfriction-disk
M, while the friction drive-rolls S §' at the
left-hand side of the machine should beshift-
ed toward the center of their friction-disk
T, and in like manner the friction drive-rolls
F, F', F% and F? should be shifted toward the
periphery of the friction-disk G, while the
friction drive-rolls H, H', H?, and I3 should
be shifted toward the center of the friction-
disk G'. In view of the fact, however, that
intraversinga curvethe front traction-wheels
A A of the engine describe a larger arc of a
circle than is described by the rear traction-
wheels A" A’ it will be understood why I
have made provision for imparting a differ-
ential movement to the front and rear trac-
tion-wheels of the engine. Thus, for exam-
ple, if it be assumed that when the machine
is running in a straight line each traction-
wheel is running at the speed of six—e. ¢., six
feet per second—and it is desired to turn a
corner toward the right the speed of theright-

‘hand traction-wheels must be .diminished,
| while the speed of the left-hand traction-

wheels will be inereased; and this will be ef-
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focted by shifting the frietion drive-rolls ab
the right-hand side of the machine toward
the periphery of their friction-disks and by
shifting the friction drive-rvolls at the left-
hiand side of the machine toward the center
of their friction-disks; but inasmuch as the
front traction-wheels will travel upon a some-
what greater curvature than the rear trac-
tion-wheels a differential shift will be im-
parted to the frietion drive-rolls whereby
the front and rear wheels ave driven. Thus,
tor example, the friction drive-rolls I will
he shifted toward the periphery of their frie-
tion-disk M, so that the speed of the wheel
A, which was previously six, will become, for
example, five and one-fourth, and the frie-
tion drive-rolls 8 8’ will be shifted toward the
center of their friction-disk T, so that the
speed of the adjacent traction-wheel A will
De seven and one-fourth.  The friction drive-
rolls 17, I, 10, and I will beshifted toward the
periphery of their friction-disk G, so that the
specd of the adjacent traction-wheel A willbe
five and the frietion drive-rolls 1T, 11/, 113, and
113 will be shifted toward the center of their
friction-disk &', so that the adjacent rear
traction-wheel Awillbeseven. Itwillthusbe
seen that the front traction-wheels will travel
at a slightly-greater speed than the rear trac-
tion-wheels proportionate to the greater arc
that is traversed by these front wheels. It
is to allow for this differential shift of the
front and rear friction drive-rolls that T have
provided the arrangement of mechanism here-
inbefore described, and by reference more
particularly to IMigs. 5 and 5* of the drawings
the operation of this mechanism will be read-
ily understood. Thus if the machine is to
turn toward the right the worm-wheel W will
De shifted so as to bring the rocking levers
113 and 140 from the position shown by full
lines to the position shown by dotted lines.
Tnasmuch as the lower arm of the rocking le-
ver 113 is normally in vertical dircetion while
the upper arm of this rocking lever is nor-
mally at an angle, it will be scen that when
the rocking lever 113 is shifted from the po-
sition shown by the full lines in Fig. 5 to the
position shown by dotted lines the lowerarm
of the rocking Iever will shift the connecting-
rod 111 to a greater extent than the upper
arm of the roeking lever will shilt the con-
neeting-rod 125, beeause the end of the lower
arm 113 is moved more nearly in a horizon-
tal line, and consequently the frietion drive-
rolls I¥' and I will be moved to a greater ex-
tent toward the periphery of their friction-
disk G than the friction drive-rolls K K’ are
moved toward the periphery of their friction-
disk M. ITence in this way the speed of the
front right-hand traction-wheel A may be de-
ereased to about five and one-fourth, for ex-
ample, while the speed of theright rear trac-
tion-wheel A’ will ho decreased to five, Dy
reference to Fig. 5* of the drawings it will be
seen that when the worm-wheel W has been
thus turned the rocking lever 140 will beshift-

ed from the position shown by full lines to
the position shown by dotted lines, and in-
astmueh as the upper arm of the rocking le-
ver 110, whieh is normally vertical, will from
the beginning of such movement travel down-
ward in the direction of the arrow, Iig. 5%,
while the lower arm, which is normally at a
slight distance from the vertical, will travel
toward and across the vertical it follows that
the extent of movement of the connccting-
rod attached to the upperarm of the rocking
lever will be less than the extent of move-
ment imparted to the conneeting-rods at-
tached to the lower arm of the rocking lever
140.  Consequently the [riction drive-rolls S
', which are operated by the connecting-rods
attached to the lIower end of the rocking le-
ver 140, will he shifted to a greater extent to-
ward the center of their friction-disk T than
the friction drive-rolls 11, U, 113 and 117 will
be shifted toward the eenter of the friction-
disk &'. ITenee the speed of the left front
traction-wheel A may he increased to about
soven and onc-fourth, for example, while the
speed of the rear left traction-wheel will be
increased to only seven.  Itwill thusbeseen
that when the traction-engine is moving in
straight line a uniform movementof the front
and rear traction-wheels will be had; bat
when the machine is turning a enrve the front
traction - wheels will he caused to travel
slightly faster than the rear wheels, and this
inerease in speed will be proportionate to the
difference in the arcs that will be deseribed
by the front and rear wheels.  ITencealldan-
ger of cramping or crowding the gear meech-
anism is avoided.

Qo far as T am aware my invention presents
the first instance of atraction-engineinwhich
thereis differential driving mechanism where-
by the front and rear wheels of the engine
can be eaused to travel at different rates of
speed when passing around curves.  While
T have deseribed in this application, asin my
prior patent, No. 556,316, {rietion drive-rolls
and disks as the most suitable driving mech-
anism for imparting rotation to the traction-
wheels from the engine, I do notwish thein-
vention to be understood as restricted to a
machine in which friction - gearing is cem-
ployed as the means of communicating mo-
tion from the engine to the traction-wheels,
except as such friction drive mechanism is
speeifically designated in the claims at the
end of this specification. I should regard it
as clearly within the scope of my invention
to impart differential movement to the front
and rear traction-wheels hy anysuitable style
of driving mechanism whereby rotation conld
be transmitted to such traction-wheels from
the drive-shaft of the engine.

Tn Ifigs. 12 and 13 of the drawings T have
illustrated a slightly-modified construction of
driving mechanism for the front traction or
steering wheels of the engine.  In this form
of the invention the main shaft P hasloosely
mounted upon its ends frietion-disks 1" and
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M, the disk M being provided with a bevel-
pinion m and the disk T being provided with
a similar bevel-pinion, these beveled pinions
being connected with their respective trac-
tion or steering wheels A,as in the construe-
tion hereinbefore deseribed. In this form of
the invention also the disks M and T are
driven by oppositely-disposed friction drive-
rolls K K’ and S §'; but in addition to these
drive-rolls there are also two additional pairs
of drive-rolls K* and K®and S* and S5 located
in front of the front axle and bearing ‘upon
the friction-disks, as elearly seen in Fig. 13
of the drawings. The friction drive-rolls K*
and K& are mounted upon short shafts %! and
1%, the front ends of which are journaled in

" bearings k° and &7 upon the top of the stand-
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ard 170 at the front of the engine. The rear

“end of the shaft &* is journaled in a bearing

%? at the top of the bracket S, projecting up-
wardly and outwardly from the boiler.. The
short shaft ° has its inner end journaled in
a bearing at the top of the bracket 172, that
rises from the top of the saddle-plate on the
top of the boiler, and the forward end of the
shaft /' is journaled in a similar bearing at
the top of said bracket. The frietion drive-
rolls K* and K* are mounted in manner free
to slide longitudinally upon their respective
shafts k* and %° and will be connected with
shifting levers in the same manner as the
drive-rolls hereinbefore described or in other
convenient manner. Theshaftsk*and %are
connected together by pinions:175 and 176,
and upon the rear end of the shaft %5 is fixed
3 bevel-pinion 178, that engages with a bevel
gear-wheel 179, with which also engages the
bevel-pinion 180 on the front end of the shaft
J'. The bevel gear-wheel 179 is carried at the
end of a long sleeve 181, that is mounted upon
the front shaft P, and at the opposite end of
this sleeve 181 is.a similar bevel gear-wheel
182, with which engages a pinion 183, fixed
to the front end of the shaft 7/, and with this
gear-wheel 182 also engages a pinion 184,
fixed fo the rear end of the shaft s¢, that car-
ries the friction drive-roll 8+ The front por-
tion of the shaft s* has connected thereto a
pinion 190, that meshes with a pinion 191
upon the short shaft s°, and the front ends.of
the shafts s* and s® are journaled in boxes 192
and 193 at the top of the bracket 170. The
rear end of the shaft s* is sustained by a
bearing s® at the top of a bracket s7, project-
ingupwardly and downwardly from the boiler.
By this construction it will be seen that the

friction-disks M and T are each driven by two.

sets of friction drive-rolls from the commori
source of power.

In Figs. 14 and 15 of the drawings I have
shown a somewhat modified and simplified
counstruction of mechanism for shifting the
friction drive-rolls. In Fig. 14 Ihave shown
the shifting mechanism at.the right-hand side
of the engine and in Fig. 15 a correspording
mechanism at the left-hand side. T’ and I
designate the friction drive-rolls for the rear.

- that the relative movements of the
.be accurately determined,

right-hand disk, and K’ designates one of the ..
o 3 o

corresponding friction drive-rollsat the front
of the machine. The drive-roll IV is carried
upon the shaft 3, and the drive-rolls F3 and
K' are carried upon the shaft 74 as in the
construction illustrated in Fig. 5. Tnstead,
however, of connecting the friction drive-rolls
with the rocking lever, as hereinbefore de-
scribed, Thave shown a modified form of rock-
ing lever 113°%, to the upper end of which is
connected a rod 200, the rear end of which
engages a ring 201, attached to the forward

extension of the hub of the friction drive-roll.

FS. The rear side of the hub of this drive-
roll T® is provided with a ring ¢, that is en-

-gaged by the arm T', that connects with the

upper end of the lever 110, as in the construe-
tion shown in Fig. 5, the lower end of the le-
ver 110 being pivotally connected to the arm
T, that is united to a ving ¢’ on the hub of
the drive-roll F'. It will thus be seen that
when the rocking lever 113* is shifted from
the position shown in full lines to the position
shown in dotted lines in Fig. 14 the friction
drive-rolls F' and F? will be correspondingly

moved. The lower end of the rocking lever:

113" has pivotally connected thereto a rod
125*, the forward end of which connects with
a ring #1, that encircles the hub of the frie-
tion drive-roll X' at its rear. - By reference
to the position shown by full lines and dotted
lines in Fig. 14 it will be seen that when the
rocking lever is shifted a corresponding shift
will be given to both the rear drive-rolls B
and F? and to the forward drive-roll K/, the
extent of movement of the rear rolls being
greater, however, than that of the forward
roll. By reference to Fig. 15 it will be.seen
that the rocking lever 140" there shown has
its lower end connected by rod 141+ to a ring
encircling the forwardly-projecting part of
the hub of the drive-roll I, while the rear-
wardly-projecting portion of this hub is con-
nected by the arm T7 with the rocking lever
142, and the upper arm of the lever 142 has
connected thereto the arm TY, that is united
to the ring #, that encircles the hub of the
drive-roll H. = The upper arm of the rocking
lever 140* is connected by a rod 150* with a
ringencireling the rearwardly-projecting por-

" tion of the hub of the drive-roll S. By refer-
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ence to the position of the parts shown by full .

and dotted lines in Fig. 15it will be seen that

when the operating-lever 140% is shifted from.
the position shown by full lines to the position.

shown by dotted lines a corresponding shift of
the friction drive-rolls toward the centers of
their respective disks will be effected. By
reference to Figs. 14 and 15 of the drawings
it will be-seen that the rocking levers 113* and
140* have their ends slotted, and these slotted
ends permit the econnecting-rods to be adjust-
ably united thereto, this adjustment permit-
ting the throw.of the drive-rolls on the shaft
of the operating-levers to be varied in order
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It will be understood that modifieations and
details of construction may be made within
wide limits without departing from the spirit
of my invention. So, alse, while I have de-
seribed my invention as an improvement in
traction-engines it will be understood that it
is applicable in part to other vehicles, and 1
do not wish the tern “traction-engine” as
herein employed to be understood as a term
of limitation.

Ilaving thus deseribed my invention, what
Iclaim as new, and desire tosceure by Letters
Patent, is—

1. In a {raction-engine, the combination
with the front axle of a trunnion-sleeve
mounted thercon, a pedestal pivotally con-
nected to said trunnion-sleeve and having an
inclined annular track, aturn-table pivotally
conneeted to said pedestal and also having
an inclined annular track and conical rolls
interposed between the turn-table and the
pedestal, substantially as deseribed.

2, In a tracition-engine, the combination
with a pairof steering-wheels, of variable in-
dividual gear mechanism for said wheels and
whereby said wheels may be eaused to rotate
at different relative speeds, the individual
gear mechanism for each of said wheels com-
prising a disk or wheel suitably conuccted
with its eorresponding steering-wheel and a
pair of rolls or gears located upon opposite
faces of said disk or wheel and suitable con-
nections between said rolls or gears and the
source of power, substantially as described.

3. In a traction-engine, the combination
with a pairof steering-wheels, of variable in-
dividual gear mechanism for said wheels, the
gear mechanism for each of said wheels com-
prising a frietion disk or wheel conneeted with
its corresponding drive-wheel and a pair of
frietion drive-rollslocated upon oppositesides
of said friction disk or wheel, and suitable
connections between the pairof friction drive-
rolls at each side of the machine, substan-
tially as described.

4. In a traction-engine, the combination
with a pairof steering-wheels, one located on
each side of the engine and conneeted in a
manner permitting their plane of rotation to
be shifted with respeet to the engine, of vari-
able individual gear mechanism for said
wheels and whercby said wheels may be
caused to rotate at different relative speeds,
saidindividual gear mechanism foreachof the
steering -wheels comprising a friction-disk
suitably connceted therewith, friction drive-
rolls arranged upon opposite sides of said frie-
tion-disk, shafts whereon said friction drive-
rolls are longitudinally adjustable and suit-
able lever mechanism for shifting said frie-
tion drive-rolls, and suitable conneetions be-
tween the shafts of said frietion drive-rolls
and the sourece of power, substantially as de-
seribed.

5. In a traction-engine, the combination
with the front and rear wheels, of differen-
tially-operative driving mechanism and a

608,517

commnion source of power whereby both said
front and rear wheels are driven, said differ-
entially-operative driving mechanism serving
toimpart different relative speedsto the pairs
of front and rear wheels, whereby the pair of
front wheels may be caused to travel faster
than the corresponding rear wheels, substan-
tially as described.

6. The combination with the front and rear
wheels, of variable gear mechanism for cach
ol said wheels and whereby the pairof front
wheels may be eaused to travel faster than
the corresponding rear wheels and a common
souree of power with which said gear mech-
anism is suitably connected, substantially as
described.

7. The combination with the front and rear
traction-wheels, of variable gear mechanism
for each of said wheels, and wherehy the pair
of front wheels may be eaused to travel faster
than the corresponding rear wheels, shilting
mechanisnt whereby the speed of said gear
mechanism is varied and a common source of
power with which said gear mechanism is suit-
ably connected, substantially as deseribed.

8. The combination with the front and rear
traction-wheels, of variable gear mechanism
for cach of said wheels, and whereby the pair
of Tront wheels may be caused to travel faster
than the corresponding rear wheels, shifting
mechanism whereby the specd of the gear
meechanism of the front and rear wheels may

‘be differentially varied and a common source

of power with which said gear mechanism
is suitably conneceted, substantially as de-
scribed.

9, The eombination with front and rear
traction-wheels, of variable gear mechanism
for cach of said wheels and whereby the pair
of front wheels may be eaused to travel faster
than the corresponding rear wheels compris-
ing wheels or disks and drive gears or rolls
movable radially with respeet to said wheels
or disks and means for shifting said drive
gears or rolls radially with respect to said
wheels or disks, substantially as deseribed.

10. ""he combination with the frontandrear
traction-wheels, of variable gear mechanism
for cach of said wheels comprising a frie-
tion-wheel, positively-driven rolls for impart-
ing movement to cach wheel and means for
shifting said drive-rolls radially with respect
to said frietion-wheels, substantially as de-
seribed.

11. Thecombination withthefrontandrear
traction-wheels, of variable gear mechanism
for each of said wheels, comprising wheels or
disks and positively-driven gears or rolls for
imparting movement thereto and shifting
mechanism whereby the speed of the indi-
vidual gear mechanismis varied, said shifting
mechanism ecomprising suitable rods and le-
vers and a common shaft wherehy said rods
and levers may be simultancously operated,
substantially as deseribed.

192. Thecombination withthefrontand rear
traction-wheels, of variable gear mechanism
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for each of said wheels, and whereby the pair
of front wheels may be caused to travel faster
than the corresponding rear wheels, the gear
mechanism of the front wheels of the ma-
chine being suitably geared together, sub-
stantially as described. .

13. In a traction-engine, the combination

with the front wheels, of a vertical shaft for-

each of said front wheels and suitably geared
thereto, a suitable block through which each
of said vertical shafts passes, a' frame con-
nected with said block and carrying gear-
pinions, a common source of power and suit-
able gear mechanism connecting said pinions

with the source of power, substantially as de-

seribed. ,

14. In a traction-engine, the combination
with the front traction-wheels, of individual
vertical shafts for each of said wheels, gear
mechanism connecting said shafts at their
lower ends with the traction-wheels, suitable
blocks through which said individual shafts

pass, a shaft extending between said blocks,
suitable frames pivoted to said blocks and
through which frames the individual vertical
shafts pass, suitable gear-pinions carried by
said frame and gear mechanism connecting
said pinions with the source of power, sub-
stantially as described. ‘

15. In a traction-engine the combination
with the front axle, of sleeves swiveled there-
on adjacent the ends of the axle, individual
yokes pivoted to said sleeves, said yokes pro-
vided with bearings, and shafts mounted in
said bearings and connected by suitable gear-
ing with the traction-wheels, said sleeves al-
lowing for the front and rearward movement
and said yokes allowing for theé lateral move-
ment of the parts. '

STEPHEN B. GRAY.

‘Witnesses: -
GEo. P. FISHER, Jr.,
ALBERTA ADAMICK.
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