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Lo all whom it may concern:
Beitknown thatI, CHARLES C. PROTHEROE

of New York, (Rlchmond Hill,) borough of

Queens, Sta,te of New York, have mvented a
new and useful Impr ovement in Ball-Bearing
Slides, of which the follomng 1s & spemﬁca-
tion.

recipr ocating member of any mechamsm
My invention consists in the combination,

~In a ball-bearing, of a ball which is rolled by

the reciprocating member borne thereby to

and fro over a definite path corresponding to
‘the path of reciprocation of said member, of

two or more balls similarly actuated over pm-
allel paths, of means for bringing said balls
into substantla,lly the same planetransversely

- saldreciprocating member at the ends of their

20

path of movement of means for adjusting the

position of said balls with reference to the lon-

gitudinal axis of said transverse reciprocat-

- 1ng member, and in the various othe1 combi-
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namons set forth in the claims.’
In the accompanying drawings, Figures 1,

2, and 8 are vertical sections of my ba,ll bear—'

ing slide shown in combination with a hori-

zontal reciprocating engine and respectively
-showing the position of the parts at three dif-
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~of the usual and ordinary construction, the.
crank being rotated in the direction of the

ferent stao*es of the stroke. - Fig. 4 is a trans-
verse section of my ball-slide, showmg the de-
vice for adjusting the guides or ways in a di-
rection radial to the amal line of the piston-

rod. Kig. 5 is a transverse section showing |

in detail the devme for adJusmnD‘ one of smd
guides or ways. -

Similar letters of leferenee indicate hke
parts. -

I illustrate my 1nvent1011 herem applled to

the purposes of the slide-bearing for the pis-.

ton-rod of a simple horizontal engine.
A represents the engine- eylmdel

B 1s the piston-rod; C, the cross- head D |

the pitmar? and E the cr ank, which ma,y be

arrow, Flﬂ*s 1, 2, and 3, through the reelplo—

_ cation of the msbon-rod
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I provide two annulal heads F G, which
may be supported in any suitable way upon
the engine-bed H or upon any other fixed
base. The piston-rod B extends through the
heads I' &, and 1its 10ng1tud1nal axis is sub

My invention is a ball- bemmﬂ slide for the'_

i

guides or ways ITI' JJ K K.

‘hard steel.

between the heads F G are three pairs of

The ends of
each guide, as I, Fig. 5, extend through an

opening in ‘the head F and receive a central

threaded portion I of an adjusting-serew M.

-The unthreaded part of the adjusting-screw

turns freely in the head, as shown in Fw‘ D.
It will be seen, ther efme that by turning the
screw by means of any qmtable ms,trument

" stantlallv concentrlc therewith. Extendm& ;
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as a wrench applied to the nut O, the ﬂ*mde '

I may be moved.in a radial duectlon towatd

or from the piston-rod B.

Interposed between piston-rod B and the
respective pairs of guides and supported by
sald guides in conta,et ‘with the said rod are

three balls P Q R, which are preferably of
The ball R, for example, is held
between the piston-rod B and the gnides I'T'.

Upon the piston-rod are two ﬂa,nges or collars
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S T, held by set-screws U. The piston-rod

between the collars S T has three longitudi-

nal grooves «, Fig. 4, the curvature of each

of- WhICh is lec;s in radms than the ball which

rests in it. The ball therefore bears upon
the edges b ¢ of the groove.

points on its circumference. This construc-

‘tion insures the rolling of the balls between

guides and plston -rod when said rod is recip-

rocated The pressure with which the ball

bears against the rod and against the guides
may be reﬂ'ulated by smta,bly turning the ad-

J llbtlﬂ“‘-SCl@WS M in the manner already de-
| scrlbed and in the same way any wear upon |
these parbs may be taken up.

It is obvious that with a horizontal engine

| such as here shown the piston-rod B rebts di-
rectly upon the lower balls P Q and that the

upper ball serves chiefly asa means of retain-

ing the piston-rod in place upon the lower
bd,ll'%

Referi'mn' how to Fms 1 2, and 3, the Op .'
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The transverse
-d1stance between their edges 1s preferably
equal to that between each palir of guides,
as 11, so that the ball is retained at four

30

9o

%5

eration of bhe device is as follows 1In Fig. 1 :
the crank, pitman, and connecting-rod arein

line and the engine is about to begin its
stroke. -

close proximity to all of the balls, which are
at the left- hand end of the ﬂ*mdes on which
they move.

The eollar T on the shaft B 18 in

- The. plsmu md now ﬂoes for-
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ward, bringing the parts into the position | alternately, so that when the piston-rod be-

shown in Fig. 2. The line of forward push
of the piston-rod is obviously at an angle Lo
the line of resistance, which coincides with

the direction of the pitman D, and therefore

there is a downward component of force at

the cross-head C, and this force acts, through

e
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the piston-rod, downward uponthe balls P Q.
These balls are thus rolled forward on their
cuides J J' K XK', and with the crank placed
as indicated in Fig. 2 they will oceupy about
the position shown in that figure. On the
upper ball R, however, thereisnot this down-
ward pressure, and therefore this ball will be
found to be loose and to lag behind the others,
while freely turning. When the crank has
been turned over to a position one hundred
and eighty degrees distant from that shown
in Fig. 1, the lower balls P Q will have
reached the right-hand end of their guides.
Meanwhile the collar S on the shaft will have

met the upper ball R, or, as I shall hereinafter-

term it forconvenience,the ‘‘loose ball,” and
will have rolled that ball ahead of 1t also to
the right-hand end of its guides. Conse-
quently when the crank shall have taken
the position one hundred and eighty degrees
from that shown in Fig. 1 the relation of the
parts will be substantially similar to what is
shown in that figure, except -that the balls
will all be at the right-hand end of the guides
and the collar S will be in close proximity

to them. Assuming now the crank to pass to

the position shownin Fig, 3, having completed
three quadrants of its revolution, the result-
ant pressure of the piston-rod will still be
downward and the balls P Q will have moved
to the left and into the same position as they
are shown in Fig. 2, while the loose ball R will
now lag at the right-hand end of the guides
untilit is met by the collar T’ and rolled to the

left, so that as the last quadrant of the revo-
laution of the crank is completed all of the |

parts come back exactly to the positionsshown
in Fig.1. The collars ST are to be adjusted
on the shaft so as to effect the foregoing, and
it is preferable to place them so that they will
not exert any push upon the lower balls P Q,
but will come up into close proximity with
those balls just after said balls have reached
the extremities of their paths. Asthe upper

- ball R is practically loose, it may be rolled
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along by the collar pushing it with inconsider-

able friction. It is also to be observed that
the length of the guides over which the balls
travel, measured between the heads F and @,
is to be greater than the length of the path
over which the balls are caused toroll by the

piston-rod, so that in no case will the balls be |

carried against either head before the piston-
rod shall have completed 1ts motion in a given
direction. Thisof courseapplies particularly
to the lower balls P Q. The special advan-
tage of the collars s T is that they insure that
the loose ball R shall be brought into substan-
tially the same transverse vertical plane as
the lower balls P Q at each end of the guides

| ing over a path of def

gins either its forward or backward move-
ment all of the balls arein proper definite po-
sition. Unless such special provision as this
is made it may happen that the loose ball
might remain, for example, at the right-hand
end of its guides or might reach the right-
hand end of its guides while the piston-rod is
making its right-hand movement. The ball
in that case would simply be jammed by the
piston-rod into the angle between the heads
and the right-hand end of the guides and
there would be obvious friction between the
ball and rod. |
Under the conditions already explained the
upper or loose ball, as I have stated, acts as
a retaining device for the piston-rod, like an
ordinary slide-cap, and differs therefrom, of
course, in its own peculiar characteristics, al-
ready described.
reversed orif the powerin the machineshould
be transferred not from piston to fly-wheel or
crank, but from crank or fly-wheel to piston,
as in the case of a pump, or where there 1s a
heavy fly-wheel and the load has been taken
off and steam algo shut off from the engine,
then there may be conditions when the re-
sultant pressure of the piston-rod in the ball-

| slide does not come-upon the lower balls, but

upon the upper ball. In such case the oper-
ation will be precisely the same as already
described, with the difference, however, that
the balls P Q will be relatively loose and be
brought into proper position at the ends
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If, however, the engine be
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of the guides alternately by the collars S

T, while the ball R will receive the upward
transverse pressure of the piston-rod.

The particular advantage of the device is
thereduction of friction, its simplicity,cheap-
ness of construction, and its self-adaptability
to any conditions regardless of the relations
of power and load. |

The term ‘‘reciprocating -member” herein

10§

I10

means any body actuated by any means to -

and fro over a rectilinear path. The term
‘““axtent” herein applied to ‘‘path,” means
the linear length of said path from one end
of it to the other. The term ‘‘longitudinal
axis” of the reciprocating member means
herein that axis of the member which corre-
sponds in direction to the path of reciproca-
tion. A plane ‘‘transversely” the recipro-
cating member means a plane at right angles
to a plane passing through the longitudinal
axis. ‘“Different points on the cross-sec-
tional periphery” of the reciprocating mem-
ber means points angularly distant from one
another, the apex of the angle being in the
longitudinal axis of the member.

I eclaim— =

1. Thecombination of a reciprocating mem-
ber, a ball-bearing therefor, means actuated
by said member and constructed and ‘operat-
ing to positively move said balls in said bear-
nite extent correspond-
ing to that of the path of reciprocation of

| said member, and means for independently
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regulating the pressure between each of said

balls and satd member, Substantlally as de-'

scribed.

2. The combination of a reciprocating meim-
ber, balls in contact therewith. , Ways or ﬂ*mdes
r espeetwely supporting said balls'in said con-
tact, and means for adjusting said ways or
wmdes nearer to or farther from smd mem-
ber‘ substantially as deseribed. |

3. The combination of a reciprocating mem-

ber, balls in contact with said member pairs
of ways or guides, each pair 1ebpectwely SUP-

- porfing said balls in sald contact, and means

~ for mdependently adjasting each pair of said

L5

ways or guldes nearer to or farther from said
member, substantmlly as described.

4, The combinationofa reelprocatmﬂ' mem-
ber, ballg in contact Wlth said member, pairs |

of ways or guides each pa,u* respectively sup-

porting Sald balls in said contact, and means
for independently adjusting each part of
each pair of said ways or guides nearer to or
farther from said membel substantially. as
described.

5. The combination of the 1eelpmcatmfr
rod B having the collars S, T with the heads

F, G, pairs of ways I, I', J J' and K, K'and
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balls R, P, Q 1espeet1vely received by' said

ways; the said rod passing throughsaid heads

and between said b&“b, btlbstantlally as de- 3o

8cribed. .
, CHAS. C. PRQTHEROE;
Witnesses: - |
| CHARLES B. LAMBERT,

IRVING 8. CARMER.
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