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UNITED STATES PATENT OFFICE.

JOHN McFARION HAMILTON, OF DAVIS CITY, IOWA.

TRACTION-ENGINE.

SPECIFICATION forming part of Letters Patent No, 620,030, dated February 21, 1899.

Application filed September 8, 1898, Serial No. 690,526.

(No model.)

To all whom it may concern:

Be it known that I, JOEN McFARION HAM-
ILTON, a citizen of the United States, residing
at Davis City, in the county of Decatur and
State of Iowa, have invented certain new and
useful Impr ovements in Traction - Engines;

and I do hereby declare the following to be a

full, clear, and exact description of the inven-
1;101:1 SIlCh as will enable others skilled in the
art to which it appertains to make and use the
same.

This invention relates to traction-engines:
and 1t consists of the construction and ar-
rangement and combination of the several
par ts which will be more fully hereinafter de-
scrlbed and claimed.

The object of the invention is to leeate a

partof the pulling action of a traction-engine
at the front and more nearly distribute end

equalize the strain, wear, and tear on such de-

- vices over a n‘leetel area and facilitate an ex-

25

30

peditious tmnsperta,tlon of the engine itself,
as well as machinery moved thereby, from
one place to another and at the same time
maintain a necessary sensitive steering quali-
fication withoutin the least defea,tmﬂ' the in-
tent and purpose of the propelling eﬁort or
injuring the driving and interposed mechan-
1Sms.

In the accompanying drawings, Figure 1 is

" a side elevation of a traction-engine, ShOWlI]'D‘
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the preferred form of the impr oved devices
applied thereto. Fig. 2 is a top plan view of
the front truck of a tmetlon engine, showing
the invention in connection therewith. FID‘
3 18 a rear end elevation of the device shown
by Fig.2. Fig.4 is a perspective view of one

of the knuckles and parts connected thereto.

Fig. 5 is a sectional view of one of the
knuckles, a front hub, and parts relatively
coacting therewith. Fig. 6 is a sectional ele-
vation of a part of the front-truck frames and
the steering-bar. Fig. 7 is a detail perspec-
tive view of the eempensatm g gearing. Kig.
3 18 a sectional plan view of a modified ferm
of a part of the device. Fig. 9 is an eleva-

tion of a part of the medlﬁed mechanism.
Referring to the drawings, wherein similar
numerals are utilized to 1ndleate correspond-
50 Ing parts in the several views, the numeral 1
deswnates a traction-engine of any preferred
form and comprising rear wheels 2, ha,vmn* a

-sald gears 11.

| gear 3 in connection therewith operated by

the engine direct in any selected or well-
known manner. The front of the engine is
attached to stirrups 4, which extend ‘down-

wardly and are seeured to the front truck 5
(more clearly shown in Fig. 2) and ineclud-

ing side sills or beams 6, f01 med of box-steel

| and connected at the ends by cross beams or

ties 7, to which the opposite ends of a pair of
supports 8 are bolted or otherwise fixed. The
lower ends of the stirrups embrace the cross
beams or ties 7, and the connecting-bolts for
sald parts at this point fit in enla,rn*ed open-
ings or slots in the beams or ties to compensate

| fOl shocksor J&I‘S of the front wheels and avoid
t00 much stif
supports 3 are spaced apart and arranged par-

'ness in the connections. 'The

allel with thesillsorbeams 6. Thepar ts of the
truck as thus specified are subject to change,

‘and the precise arrangement stated isonly one

form of many that eeuld be used to afford a
convenient mode of applying the mechanism
hereinafter described and constituting the in-
vention. The front axle in this 1netanee 1S
composed of two parts 9 and 10, which can op-
erate or act independently and bea,rlnn' in the
sills or beams 6 and the supports 8. The said

parts of the axle are in alinement, the inner
ends standing directly opposite between the

supports 8 and having gears 11 keyed there-

‘in and provided with inner beveled teeth.

On the supports 8 journal-boxes 12 are mount-
ed to receive the inner portions of the parts
9 and 10, and between said gears 11 a main
controlling-gear 13 is located and held con-

tinuously at equal distance from each of said
‘gears 11 by a central sleeve 14, running loose

on suitable projections or bea,rmﬂ's at the cen-
ter of said latter gears. The gear13is larger
than the gears 11 and has beveled teeth on
one side only, and 1n the same at regular in-
tervals bevel- -pinions 15 are freely mounted
and are held in mesh with the teeth of the

triangularly in the body of the gear 13 &nd

| by such position equalize the pull and over-

come any tendency to jerk or jam owing to
Irregularities which will be hereinafter eta,ted
In a cross-bar 16, in rear of the gearing just
described and seeuled to the supperts 8, a
‘short longitudinally-disposed shaft 17 hasg

The pinions 15 have a rota-
‘tion in either direction on bearings arr anged
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bearing, and on the front end 1s fixed a bevel-
pinion 18, which is in continual mesh with
the teeth of the gear 13. A box or sleeve 19
is secured in the rear stirrup 4 and rear cross-
beam 7, through which passes the shaft 17,
the latter having connected to the rear end
thereof by a knuckle 20 the front end of a
shaft-coupling section 21, with a knuckle 22
on its rearend attached tothe front end of a
driving-shaft 23, bearing in a box 24 on the
outer front portion of the fire-box of the en-
cine. On the rear end of said driving-shaft
a bevel-pinion 25 is made fast and engages
the gear 3 of the rear wheels and axle, and as
the latter is rotated the motion is transmitted,
through the shaft 23, section 21, shaft 17, and
pinion 13, to the gear 13.

The outer ends of the parts 9and 10 of the
front axle are fitted in and bolted to sleeves
20 of knuckles 27, said sleeves being jour-
naled in the sills or beams 6 and extending
through inner shields 28, bolted fast to the
Kach knuckle 27 is
a duplicate of the other,and the outer end of
each sleeve 26 has two divergent arms 29 pro-
jecting therefrom and secured to the inner

side of a ring 30 by serews or analogous fas-

tenings 31. (See, particularly, Figs. 4and?5.)
Another sleeve 32 projects from the opposite
side of the ring and is secured to the latter
by arms 33, arranged at an angle to the arms
29 and fastened also by screws or analogous
devices 34. -By means of the position of the
arms 29 and 33, as specified, a compound
pivotal connection is formed, and the propel-
ling power is applied to the ring 30 in one
plane or direction and transmitted therefrom
in another, thereby materially reducing the
strain on the coupling established through
said ring and obviating any tendency to an
interposed resistance to an eifective revolu-
tion. An outer shield 35 is pivoted at upper
and lower inwardly-extending portions 36 to
similarembracing outwardly-projecting parts
37 of the shield 28 by bolts 38. The shield 35
isthusfreetoturninahorizontal plane within
the shield 28, and the sleeve 32 has its outer
end abutting against the inner central part
of the shield 35 and 1n line with a screw-
threaded opening 39inthe latter. Inthesaid
opening 39 the rear end of a skein orthimble
40 1s screwed and has a shoulder 41 bolted to
the adjacent part of the shield 35 to prevent
unscrewing and loosening of the said skein or
thimble by the movementsof the several con-
tiguous parts. The rear end of a stub-axle
42 is made fast in or coupled to the sleeve 32
and passesoutwardly through and beyond the
outer end of the skein or thimble 40. On the
opposite skeins or thimbles the hubs 43 of
front wheels 44 are mounted, and said hubs
have outer end projections 45 over the parts
of the axles 42, extended beyond the said
skeinsorthimbles, in which and the said outer
ends of the axles key-bolts 40 are inserted to
thereby lock these wheels to the stub-axles

and cause a uniform rotation of both parts | with, and on the front end of the fire-box

through the connections set forth and by the

power applied tothetwo parts 9 and 10 of the
sectional front axle.

As previously described, the shields 35 are
pivotally attached to the shields 28, and to
move the former shields yoke-levers 47 are

employed, which are slightly bent inwardly

at the rear to permit shortening of the rear
parts and prevent too much lateral projection.
Each lever 47 consists of a pair of arms 48,
connected to the upper and lower outer por-
tions of the shield 35, respectively, and con-
verging equally toward the rear and merging
into a bar 49, having a rear horizontally-slot-
ted end 50. The attachment of the arms 43S
to the upper and lower portions of the shields
35 distributes the shifting force equally there-
on and avoidsirregular wear of the pivots 38,
as well as giving a greater purchase to more ef-
fectively overcome the resistance offered by
the front wheels through their weight and trac-
tive engagement to being turned for steering
purposes. Near the rear cross-beam 7 and
transversely movable in suitable guides is a
steering-bar 51, projecting outwardly through
and a suitable distance beyond the sills or
beams 6, and the terminations are pivotally

mounted in the rear slotted ends 50 of the

levers 47. On the upper side of a portion of
the bar 61 a rack 52 is secured, and meshing

therewith is a pinion 53, keyed to a shaft 54,
arranged parallel with the shaft 17 and hav-
ing its front end engaging a suitable bearing
onthebarl6. The pinion53isslightlylonger
than the width of the rack-bar to accommo-
date any forward or backward movement of
the latter, owing to the vibration of the truck,
and to always insure a proper mesh between
the said pinion and the rack. The rear part
of the shaft 54 extends through the rear stir-
rup 4 and adjacent beam 7, and through the
medium of a knuckle 55 is attached thereto
a coupling-rod 56, which has at its rear end
a knuckle 56%, serving as a movable connec-
tion with the front end of a steering-rod 57.
This steering-rod turns in a bearing 58 on
the front outer end of the fire-box of the en-
oine, adjacent the journal or bearing 24 and
also in an upper bearing 59. The rod and
the bearings are obliquely positioned to bring
the rear portion or end of said rod within
convenient reaching distance of the operator
or engineer and has thereon a suitable hand-
wheel 6O.

The application of the invention as thus
far described has been to a traction-engine
wherein the driving power is fransmitted di-
rectly to the rear wheels and axles by rigid
devices, and to illustrate the applicability of
a part of the improvement at least to engines
having yielding or flexible power-transmit-
ting devices, such as chain belts, modifica-
tions are shown in Figs. 8 and 9 for this pur-
pose. In these modified forms the drive-
shaft 23 and its pinion 25, knuckles 22 and

20, and coupling-section 21 are dispensed
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two bearings 61 are fixed torotatably receive
a transverse shaft 62, having a sprocket-
wheel 63 on its outer end and a bevel-pinion
64 on its inner end. The pinion 64 is rela-
tively engaged by a pinion 65 on the rearend
of a longitudinal shaft 66, movable in bear-
Ings 67 and 68 and having on the front end
a bevel-pinion 69, similar to the pinion here-
tofore set forth and meshing with the gear
13. A chain bélt runs from the sprocket 63
to the main driving mechanism, and the im-
proved devices are thus equally well adapted

to the class of engines employing driving |

chain belts, or a sprocket-wheel might be in-
cluded as part of the gear 3 and connection
made therefrom through a chain belt to the
sprocket 63. All the knuckles set forth are
tobeduplicates in structural features of those
described in connection with the parts 9 and
10 of the front axle and the stub-axle.

T'o obtain a full comprehension of the op-
eration of the several attachments and de-
vices heretofore enumerated, it must be pri-
marily understood that when the engine is
being propelled the rear axle and its wheels
are continually operating and tending to in-
duce locomotion irrespective of any fluctua-
tion that may exist in the front axle con-
structed as set forth and that the front axle

and relative devices serve only as an auxil- |

iary to the main driving devices for the pur-
pose of locating a part of the pulling action
at the front and avoiding the concentration
of the strain sclely at the rear. The power
transmitted to the shaft 17 through the me-
dium of the mechanism set forth will rotate
the gear 13 by means of the pinion 18 and
move sald gear in a forward plane. The
pinions 15 are carried around with the gear
13, and this movement of said pinions pro-
pels the gears 11 and rotates the parts 9 and
10 of the front axle in the same directions
under normal conditions. This motion is
communicated to the stub-axles 42 through
the sleeves 32, rings 30, and sleeves 26 of the
knuckles 27, and the front wheels 44 are there-
by propelled by power and not alone by the
pushing effort of the rear wheels, as has been
the usual operation. While the'said front
wheels exert a material influence on the tran-
sit of the engine, their effectiveness is not as
competent as the rear wheels and are subject
to obstructions that have to be overcome,
owing to the steering qualifications thereof
and reduced diameter as compared to that of
sald rear wheels. Consequently compensa-

tory gearing must of necessity be used, and.

while in movement forwardly said front

wheels will strike or be affected by variations

in the surface of the road traversed—such as
depressions, slightrises, sand, mud-holes, and
stones—and either one orboth be thereby tem-
porarily obstructed and have to be overbal-
anced by the tractive force of the rear wheels
tending to drive ahead and also by transmit-
ted power to the two-part front axle in so far

L

it
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4

as 1t will be permitted to act. If the gearing
between the inner opposing portions of the
parts 9 and 10 of the front axle were rigid or
had no yielding devices in connection there-
with, the result would be a fracture or break-
age of said gearing; butas the pinions15 are
free to run loose any chuck or stalling of the

front wheels will be immediately taken up by

sald pinions,which will slip around in a direc-

‘tion opposite to that maintained forfree pro-

pulsion and ease up the resistance until the
sald front wheels are again freeand in normal
condition to act as propulsive mediums,when
the said pinions will run regularly and pro-
ducethis desired effect. Again,insteeringthe
engine the front wheels when shifted for this
purpose will alternately form pivots on one
side and move with less speed and the outer
wheel in each instance travels faster. The
gearing set forth also compensates for this
variation, and though a resistance is offered
by the pivot-wheel it is partially, at least,
counteracted by what power is expended on
and transmitted through the part of the front
axleon which the said pivot-wheel is mounted,
and this, added to the direct pushing power
at the rear, materially facilitates the propul-
sion of the engine and increases its sensitive-
ness or quick responsive action in steering.
T'o operate the steering devices, the hand-
wheel 60 is turned either to the right or left
by the operator or engineer, in accordance
with the desired direction of movement. The
movement of said hand-wheel revolves the
steering-rod 57, and this in turn, through the
knuckles 56*, coupling-rod 56, and knuckles
00, similarly rotates the shaft 54 and the pin-
ion 53. This pinion moves the steering-bar
51 through the rack 52 and draws inwardly
on one lever 47 and pushes the other out-
wardly. The shield 35, connected to the le-
ver 47, having its rear end drawn inwardly,
is likewise moved toward the rear, and the
adjacent wheel is shifted to bring the rear
portion thereof nearer the body of the en-
gine, and the opposite shield 35 is adjusted
in a reverse direction to bring the front por-
tion of its wheel nearer the said body, and

| thereby cause the engine to be turned in the

direction sought. The arms 29 or 33 of the
rings 30 will assume the proper angle of ad-
justment and still efficiently transmit the
driving power coming thereto from the parts
9 and 10 of the axle, and, further, the com-
pound pivot connection through said arms
with the rings avoids the necessity of acquir-
ing an exact or definite position of the said
rings 30 before moving the shields 35 and the
parts and wheels operated thereby. The
wheels 44 can be easily and rapidly straight-
ened atter adjustment for steering purposes
by a movement of the controlling apparatus
reversely to that previously made.

The operation set forth has considered the
forward movement of the engine only; but a
reverse action can be easily derived, as will
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be readily understood and so often neces-
sary in placing or moving machinery and for
other purposes.

While the preferred forms of the devices

5 have been shown, it will be understood that

IO

20
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33

changes in the proportions, dimensions, and

mechanical details might be resorted to with-
out in the least departing from the nature or
spirit of the invention.

Having thus described the invention, what
i1s claimed as new 18—

1. In a traction-engine, the combination of
front and rear driving-axles, the front axle
being in separate parts and the inner ends
thereof spaced apart from each other, stub-
axles pivotally connected to the outer ends
of the said front axle by knuckles consisting
of arms at right angles to each other and at-
tached to the opposite parts and to the inner
portions of transverse rings, two-part pivot-
ally - connected shields over the knuckles,
converging levers extending rearwardly from
the outer surfaces of the outer members of
the knuclkles, a steering-bar having its oppo-
site ends connected to the rear ends of said
levers and provided with a rack, compensat-
ing gearing in part connected to and inter-
posed between the inner ends of said front
axle, means for operating salid gearing from
the rear, and mechanism for operating the

sald Steermﬂ'-bdr'

2. Ina tmetmn-euwme the combination of
front and rear drwmp' &xles the front axle
being in two separate parts, a compensating
cearing interposed between the inner ends of
said two-part front axle, sleeves fast to the

- outer ends of said front axle and having di-

vergent arms, a ring to which said arms are
attached, other sleeves projecting outwardly

40 from said ring and having divergent arms at

‘an angle to the arms of the aforesaid sleaves
and also attached to said ring

, and independ-
ent means for operating the compensating
oearing and said stub-axles.

3. In a traction-engine, the combination of
front and rear driving-axles, the front axle
being in two separate parts, a compensating
cgearing between the inner ends of said front
axle stub axles pivotally connected to the
outer ends of said front axles, skeins fitted
over the stub-axles, wheels havmrr hubs bear-
ing on said skeins, and pins extendmﬂf through
the outer ends of the wheel - hubs and s::ud
stub-axles.

4. In a traction-engine, the combination of
front and rear driving-axles, the front axle
being in two separate parts, a compensating
gearing between the inner ends of said front
axle sleeves connected to the outer ends of
sald front axle and having divergent arms,
bearings for sald sleeves, 1*ings to Which sald
arms are attached, outer sleeves having arms

also connected to said rings, pairs of shields

mounted over the said rings, the outer ones
being pivotally movable on the innerones and

having the outer ends of the latter sleeves
connected thereto, shouldered skeins also se-

cured totheouter shlelds stub-axles attached
to the outer sleeves and fitted in said skeins,
wheels having hubs bearing on the skeins
and the outer ends secured to the stub-axles,
means for shifting the stub-axles and pivoted
parts movable therewith, and mechanism for
actuating the compensating gearing.
In testimony whereof I affix my signature
in presence of two witnesses.
JOHN McFARION HAMILTON.
Witnesses:
S. A. RODRICH,
J. M. STUTEVILLE.
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