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" To all whom it may concerm:
Be it known that I, GRORGE E. WHITNEY,
a citizen of the'United States, residing at Bos-
ton, in the county of Suffolk and State of Mas-
5 sachusetts, haveinvented an Improvementin
- Engines, of which the following descxiption
in connection with the accompanying draw-
ings,isaspecification, likéletterson Lhe draw-
ings 1epresent1n0 like parts. -

10 My invention relates to eugines, particu-

larly of the'type wherein is employed a recip-

rocating piston, the piston-rod of which is
jointed to a connecting-rod which actuates
a usval crank. Engines of this type, par-
15 ticularlysuch asare usedin exposed places—
such, for instance, as when mounted upon
and to operate an automobile—cause much
annoyance by reason of -the difficulty in lu-
bricating theordinarysliding eross-heads and
20 guides and the rapidity with which the rub-
bing-surfaces thereof wear away in spite of
most eareful attention on the part of the op-
erator. 'To overcome this trouble, attempts
have been made to employ ball-bearing cross-
25 heads, wherein the cross-head, for instance,
is grooved londlbndmally to receive a ball,
whlch also travels'in a corresponding groove
in the stationary or fixed guide on the frame;
" but it has been found in: practice that ball-
30 bearing cross-heads produce frequent break-
age of the piston-rod; because the ball in roll-
ing from one to- the otlter end of the cross-
head as the latter reciprocates ocecupies a po-
sition directly opposite the wrist-pin at only
35 one point in the entire length of stroke of the
cross-head, said ball at othel times being
inore or 1ess out of position relative to sald
wrist-pin, either above or below it, aceording
to the position of the eross-head. Thus at
40 either end of its stroke the ball occupies a
position at one end of the cross-head, and not
until the eross-head has moved through one-
half its distance from one to the other ex-
treme position does the ball in its movement
45 reach a position opposite the wrist-pin.. Con-
sequently during the éntire first half of the
movement in either direction of the cross-
head, during a part of which time the side
thrust upon the cross-head is almost at its
5o maximuw, the ball is offset from or to one

(No model.}

side of the wrist-pin. . Consequently the en-
tire side thrust upon the wrist-pin tends to
skew the cross-head and break the piston-
rod. To obviate this difficulty and to avail
5o far as possible of the advantages of a roll-
ing contact between the’ eross- head and its
guides, iny present invention comprehends
the use of a wheel mounted upon tle end of
a piston-rod and preferably mounted upon
the wrist-pin itself and which is rolled back
and forth by the reciprocations of the piston-
rod, said wheel at its periphery rolling upon
the 5Ldt10na1y guide to preserve the aline-
ment of the piston-rod. This insures always
a point of contact between the cross-head
and guide whicl is diréctly opposite the axis
of tlie wrist-pin whatever be the position of
the latter. Counsequently there can be no
tendency of the side thrust to break the pis-
ton-rod or any connected palt as Is the case
wwh a ball-bearing.

* My invention will .be best understood from
a description of one-embodiment thereof.
" In the acecompanying drawings, Figure 1
in side elevation illustrates a typieal engine
equipped with a wheel cross-head made in
accordance with my invention; Fig. 2, a hori-
zontal section on the dotted line 22 upon an
enlarged ‘scale; and Fig. 3, a vertical sec-

tional detail thlourrh the cross --'head and

wrist-pin, showmvthe manner of attachment

of the piston- rod to the cross-head and the

mearis for taking up -wear at the wrist-pin.
Referring to the drawings in the particular

,embodlment of wmy invention therein illus-

trated, A is thecylinder,and B Bframemem-
bers secured thereto ‘and earrying at their
lower ends suitable bearingsfora crank-shaft
C, provided with a erank C’, all of which are
and may be of usual or desired construection.
The usual piston-rod « is here shown as
threaded at its end and screwed into the Cross-
head b, being held by a loek-nut a'. The
cross-head is provided with a central aper-
ture b’ for the bearing-block b? which, with
the lower end wall of the Gross- head constl-
tutes the cross-head bearing for the Jeceptlon
of the wrist-pin ¢. The end of the piston-rod

is shown as resting against the bearing-block
b? in order that any wear of the wrist-pin
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bearing may be taken up by slackening the
lock-nnt o’ and serewing the piston-rod in-
ward to set said bearing-block against the
wrist-pin.

The ends of the wrist-pin ¢ are shown as
extended beyond the cross-head at each side
of the latter, such extended ends presenting
conical portions ¢’ ¢/, facing in the same di-
rection, npon which are clamped the arms d’
of the bifurcated end of the conneecting-rod
d, which actnates the crank C'. Beyond
these conical portions ¢’ the extended ends
cf said wrist-pin are reduced at ¢? ¢® to receive
the bushings ¢!, upon which are rotatably
mounted the gnide-wheels ¢®. Nuts cf,
threaded upon said reduced ends ¢® ¢?, serve
to clamp the parts securely in position.

The bushings ¢! are preferably flanged ont-
wardly at their inner ends to bear upon the
adjacent faces of the arms d' of the connect-
ing-rod, and a straight bushing ¢’ is inter-
posed between the arms d’ of the connecting-
rod, so that the nut c®at the bottom of Fig. 2,
if tightened, will act through the adjacent
bushing ¢! upon the connecting-rod arms d'
and intervening bushing ¢* fmd draw the
wrist - pin lonfrltudmally through said con-
necting-rod to canse its conical pmtlom ¢ c
to take up any slack between said conieal
portions and the arms of the connecting-rod
surrounding the same. This makes it pos-
sible at all times tn obtain a tight fit between
said eonnecting-rod and wrist-pin to cause the
latter to move with and nen-rotatably in said
connecting-rod and to turn freely in the
cross-head bearing described.

One of the reduced ends of the wrist-pin—
as, for instance, that marked ¢>—may be fur-
ther extended to provide an operating con-
nection for a usual pump

The guide-wheels ¢® roll freely upon the
ﬁ‘(ed guides ¢ e, suitably attached, as by bolts
e, to the fl"tme members B 1, s:ud guides
preferably having flanges or hps é* to take
any side thrust of said guide-wheels and to
insure correct alinement of the reciprocating
parts,

The guides ¢ e are spaced one from the
otheradistance slightly exceeding the diame-
ter of the wheels ¢/, so that when the engine
is running in one direction, with the guide-
wheels rolling against one of the guides e,
said wheels will clear the other of said guides,
and when the direction of movement of the
engine is changed the guide-wheels will of
course he caused to run in contact with the
other guide e and clear the first-mentioned
guide.

The rotative movement between the wrist-
pin or its bushing and its guide-wheels ¢’ is
slight, never amounting to a full rotation of
said wheels, and as the bearings thereupon
are in line with and virtually a part of the
structure for the necessary bearing between
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the wrist-pin and connecting-rod no addi- 65

tional difficulty is experienced in lubrication
and there is no appreciable additional wear
or trouble from dust. In other words, since
a bearing at the wrist-pin is necessary for
the connecting-rod the addition of the gnide-
wheels t;hereat, considering their slight ro-
tative movement, is not an objection of con-
sequence. On the other hand, a free rolling
contact is obtained against the guides, which
requires no lubricating, is always movable
with and opposite the wrist-pin to receive di-
rectly the side thrust thereupon, hence in-
troduces no tendency to break the piston-rod,
and is never loose or liable to fall, asare balls
when employed.

My invention is not limited to the particu-
lar embodiment thereof here shown and de-
scribed as an illustration of my invention, as
the same obviously is open to various modi-
fieations withont departing from the spirit
and scope of the invention.

I claim—

1. An engine containing a piston-rod, a
connecting-rod, a wrist-pin joining the two,
a guide and a 0'ulde wheel mounted on said
wn::t pin.

An engine containing a plston-rod, a
connecting—rod, a guide-wheel connected with
and moved by said piston-rod, and gnides ar-
ranged at opposite sides of said guide-wheel.

3. An engine containing a piston-rod, a
connecting-rod, a plurality of guide-wheels
having coincident axes arranged at opposite
sides the axis of said connecting-rod and con-
nected therewith and movable thereby and
guides for said wheels.

4. An engine containing a piston-rod, 119
connecting - rod, a cyhnducal faced «rmde-
wheel and a guide therefor, said guide and
guide-wheel together presenting perpendicu-
lar side guiding means to receive the side
thrust of said wheel.

5. In an engine a connecting-rod having a
forked end, a wrist-pin provided with conical
portions firmly held therein, a cross-head in
which said wrist-pin turns, and a plurality of
guide-wheels mounted on sald wrist-pin and
0u1des therefor.

6. In an engine having a wheel cross-head,
a pair of wheels, a connecting-rod and a cross-
head arranged between said wheels, a wrist-
pin extended through said cross-head, con-
necting-rod and wheels, with means outside
said wheels and acting upon the parts be-
tween said wheels but not by means thereof,
to move said wrist-pin axially.

In testimony whereof I have signed my
name to this specification in the presence of
two subsecribing witnesses.

GEORGE E. WHITNEY.

Witnesses:

M. J. BUECHLER,
E. P. NORMANDIN.
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