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To all whom it may concern.:

Be 1t known that I, Frep C. OuIx, a citizen
of the United States, and resident of Buf-
talo, 1n the county of Erie and State of New
York, have invented a new and useful Im-
provement in Cranlk and Yoke Connections,
of which the following is a specification.

1'his invention relates to a crank and yoke
connection and has the objects to provide a
rolling bearing of improved construction
which relieves the friction between the slide
and guide bars; to provide improved means
tor taking up the wear or slack between
these parts and to improve the means for
connecting the guide bar and the tie bars of
the yoke. - '

In the accompanying drawings consisting
of three sheets: Figure 1 is a top plan view
showing my improved crank and yoke con-

o nection applied toa pump. Fig. 2 is a verti-

al longitudinal section of the same taken in
line 2—2, ¥Fig. 1. Tigs. 3 and 4 are frag-
mentary vertical longitudinal sections, on an
enlarged scale, taken in the correspondingly
numbered line 1n g, 1. Figs. 5 and 6 are
fragmentary horizontal sections, on an en-
larged scale, taken in the correspondingly
numbered lines 1n Fig. 4. Fig. 7 is a frag-
mentary vertical section taken in line 7—7,
¥1g. 6. Fig. 8 is a fragmentary vertical sec-
tion, on an enlarged scale, taken in line 8—S8,
Fig.5. Fig. 9isa detached perspective view
of one of the ball holders and tension
springs.  if1g. 10 is a similar view of one of
the blocks which support the controlling pin-
1ons on the ball cages. Fig. 11 is a detached
view showing a modified construction of the
ball holders. ¥ig. 12 is a fragmentary lon-
gitucdinal section, on an enlarged scale, in
line 12—12, Fig. 4. Fig. 13 is a cross sec-
tion, on an enlarged scale, in line 13—13,
fig. 4.

Similar letters of reference indicate corre-
sponding parts throughout the several views.
- In the drawings, my improved crank and
voke connection 1s applied to a pump for the
purpose of illustrating the use of the same,
vut this imvention is applicable to crank and
voke connections generally regardless of the
character of the machine of which it forms
A part. |

The pump shown in the drawings consists
essentially of two opposing horizontal eylin-
ders or barrels A, A mounted on a base «,
pistons or plungers B, B reciprocating in

f

[ ]

said cylinders and having plunger rods &
projecting toward each other, and a crank
shalt O arranged between the cylinders and
having the wrist ¢ on its arms ¢' operatively
connected with the opposing ends of the
plunger rods & by my improved crank and
yoke connection.

ihe yoke contalning part of my improve-
meits consists essentially of two upright
guide bars D, D which are arranged trans-
versely to the line of movement of the yoke,
and eaci connected on the central part of its
outer side with the adjacent end of one of
tne plunger rods in any suitable manner, and
two horizontal tie bars E, E connecting cor-
responding ends of the guide bars. _

YVarious means may be employed for con-
necting the tie bars with the guide bars, that
shown 1n the drawings being preferred for
this purpose and constructed as follows:—

Hach tie bai extends with its opposite ends

across the corresponding outer ends of the

guide bars and is provided on its inner side
viti shoulders or lugs ¢ which bear against
the mner sides of the guide bars, as shown in
1igs. 2, 3 and 4. At 1ts outer ends each tie
bar 18 provided with inwardly projecting
shoulders or lugs f which overhang the outer
sides of the guide bars at the respective ends
thereof. _
(> represents wedges which form part of
the means for coupling the tie bars and
guide bars and each of which is provided
with two lengthwise converging sides or
faces ¢, ¢ and two longitudinal parallel
sides or faces ¢g', ¢! alternating with the
converging faces. One of these wedges is
driven transversely between the correspond-
1ng parts of a tie bar and a guide bar so
that its converging faces engage with the
horizontally opposite outer side of the guide
bar and the lug f on the tie bar while its
parallel faces engage with the vertically op-
posite shoulder 4 on the outer side of said
guide bar and the inner side of the tie’bar,
as shown 1n Figs. 4, 12 and 13. Upon thus
driving the wedge between the respective
sides and shoulders of these bars, the inner
shoulder e of the tie bar is firmly drawn
against the inner side of the guide bar.
These parts are held in this position by
means of vertical clamping bolts or serews
i arranged between the shoulders ¢ and f of
the tie bar and entering the end of the
guide bar. The thickness or width of each
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clamping wedge between its parallel sides
is preferably slightly greater than the dis-
tance from the shoulder A on the guide bar
to the outer ends of the latter so that the tie
bar is prevented from bearing hard on its
inner side against the end of the guide bar,
as shown 1n Kigs. 3 and 4, and thus cause
the wedge to be clamped between the tie bar
and guide bar upon tightening the clamping
screw, thereby preventing the wedge Irom
becoming loose.

J, J represent the two sections ot the
slide which receives the wrist of the crank
shaft and reciprocates vertically between
the guide bars of the yoke. The division
between these slide sections is vertically in
line with the axis of the wrist and the same
are adjustably connected and drawn against
opposite sides of the wrist by means ot two
clamping devices each of which connects the
two slide sections on one side of the wrist
and is preferably constructed as tollows:i—

i represents a horizontal clamping screw
passing through perforated lugs or ears j'
on the corresponding ends of the shide sec-
tions. This screw is rigidly connected with
one of these lugs by means of a coilar or
shoulder 7% formed on the screw and bear-
ing against one side of this lug, and a
clamping nut j* arranged on the screw and
bearing against the opposite side of said
lug. 'This screw 1is also adjustably connect-
ed with the lug of the other slide section by
means of adjusting nuts %, & applied to said
screw and bearing against opposite sides of
the last mentioned lug.
on one of the clamping nuts & and tighten-
ing the other, the relative distance between

that the circular bearing faces on the op-
posing sides of the same engage properly
with the wrist journaled in the slide and
take up any wear between the same.
Between the opposing sides of each slide
section and the corresponding guide bar 1s
arranged a rolling bearing which preferably
consists of a vertical row of balls / which
engage on opposite sides with vertical tracks
L, L' arranged on the opposing sides of
the respective slide section and guide bar.
These tracks are preferably made of har-
dened steel or other suitable material so as
to render the same more durable. Ifach
outer track L' is preferably arranged in a
longitudinal groove m formed on the inner
side of its guide bar and held therein pret-
erably by turning the edges of the guide bar
on opposite sides of the groove m over the
track, as shown at m' [igs. 5 and 6. Iach
inner track L is arranged loosely in a lon-
gitudinal groove n formed on the inner side
of its respective slide section and 1s con-
stantly pressed outwardly against the com-
panion row of balls so as to take up any

wear or looseness between the respective |

Upon backing .up ;

the two slide sections may be adjusted so

008,605

1 slide section and the wrist and any shght

wear which may occur in the rolling bearing.
{he preferred means shown in the draw-
ings, for thus pressing the inner track con-
stantly against the respective row of balls
consists of two leaf springs which are ar-
ranged on the slide section on opposite sides
of the wrist and each of which 1s secured at
one end of its body o to the slide section by
a screw o' while its opposite end 1is pro-
vided with a finger or nose ¢* projecting
through an opening o* in the slide section
into engagement with the back of the inner
track, as shown in Iigs. 4 and 6. A yield-
ing pressure is thus exerted agamst the 1n-
ner tracks of the balls which causes the same
to be automatically shifted, thereby elastic-
ally clamping the balls and also taking up
any slight wear in the rolling bearings be-
tween the slide and the yoke. When the
wear on these parts is considerable, shims
consisting of thin strips of metal or other
material may be slipped between the back

of the inner tracks and the take-up springs

so as to permit the latter to act properly.
Such a shim o* is shown between the left
slide section and the companion ner track
in Fig. 4, and this shim 1s provided with an
opening o° through which the nose o? ox one
of the take-up springs passes for holding
the shim 1n place without requiring any
special device for this purpose.

For the purpose of holding the balls 1n
each rolling bearing the proper distance
apart, a ball retaining device 1s provided
whieh 1s constructed as follows:

P, P represent two vertical retaining bars
arranged on opposite sides of each row
of balls and provided with corresponding
pairs of openings » through which the balls
project on diametrically opposite sides 1nto
engagement with their respective tracks.
The two retaining bars of each row of balls
are held the proper cistance apart by means
of a plurality of transverse pins p' which
connect the same, two of such pins being
preferably arranged on opposite sides of
each ball at the ends of the bars and 1n the
spaces between the balls, and forming with
sald bars a retaining cage or basket for said
balls. Xach of these cages engages at the
longitudinal edges of its outer bars with lon-
oltudinal flanges or shoulders ¢, ¢ on the
ounide bars of the yoke as shown 1n Figs. 4,
5 and 6, thereby preventing these cages from
being tilted or displaced laterally while n
use. DBoth cages are positively moved
lengthwise of the tracks as the slide recipro-
cates within the yoke so as to prevent dis-
placement of the balls relatively to the tie
bars and insure the proper bearing of the
slide against the yoke at all times. This 1s
preferably effected by means of a control-
ling gear pinion Q pivotally mounted on
each Dball cage and meshing on opposite
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sides with a gear rack ¢ mounted on the ad-

jacent slide section and a gear rack ¢f
mounted on the corresponding guide bar.
As the slide reciprocates, its gear racks turn
the piniens and

gear racks of the yoke alternately in OPPO-
site dirvections. As the pinions are rotated
they move bodily in the same direction as
the slide but only one half as far as the

shide. By this means the rolling bearings |
are prevented ifrom slipping and are held

positively in their proper position.
viding the guide shoulders
bars for engagement with
dinal sides of the cages, it

By pro-
¢, ¢ on the guide
opposite longitu-

gle gear rack on each cage without hability
of tilting the same laterally.

ably mounted midway on the ounter side of

1ts ball cage, the preferred means for this

purpose consisting of a block R which is
secured between the retaining bars in the
space between the adjacent innermost balls
and provided with a laterally projecting
pin 7 on which the pinion 1s journaled.
That part of the supporting block adjacent
to the pivot pin i is made as long as POS-
sible so as to obtain the maximum bearing
surface and permit of receiving at least
three rivets, at this end of the block, as
shown in Fig. 8, for holding the same in
place 1n the cage and preventing clisplace-
ment of the same while its pinion is being
cperated upon the gear racks.

The gear racks on the guide bars are se-
cured to the latter but the cear racks on the

mounted on the latter so that the siide sec-
tions may be moved toward the wrist or
crank pin for preserving the proper rela-
tion of these parts when any wear ocenrs
on the crank pin or wrist or its bearing in
the shide sections calling for adjustment and
also for taking up any slight wear in the
rolling bearings. This 1s preferably effect-
edd by arranging the slide gear racks in up-
right grooves s on the outer sides of the
slide sections and connecting each slide oear
rack
back of the corresponding slide track by
Ineans of cross pieces or bars st, as shown in

Iigs. 4, 6 and 7. Each of these cross pieces.

18 preferably arranged in a notch s formed
- the solid portion of the slide section be-
tween the grooves n, s therein which re-
ceive the companion inner track and gear
rack, as shown in Tfig. 7, thereby helding
this track and gear rack against longitudi-
nal movement on the respective slide sec-
tion. _

The guide bars and slide sections are
made as short as possible, consistent with
strength, for securing compactness but to in-

sure the proper transmission of the thrust |

cause them to roll on the

1s possible to re-
ciprocate the same by employing but a sin- |

adjustably ;

at 1ts upper and lower ends with the | feat 44 o the central part of the holder and

spring, as shown in Fio. S.

G
G

from the slide to the yoke or vice versa it is
(esirable to make the tracks of the slide

' longer than is permissible by the space be-

tween the tie bars. Tor this reagon the lat-
ter are provided with openings ¢ which are
i lie with the slide tracks and which re-

- cewve the ends of these tracks at either end

of thewr reciprocating movement with the
slidle. -

iu order to prevent the end portions of the
siide sections from springing away from the
rolling bearings and compel its tracks to
bear nuiforinly against the balls throughout
their length, these end pertions are braced
by means of stiffening flanges or ribs wu
which are arranged lengthwise on opposite
sides of the slide sections, each flange pro-

- jecting lengthwise along the adjacent outer
Each of the controlling pinions is prefer- !

side of the respective ball bearing and guide
bar. By this means the pressure is distrib-
uted uniformly over the entire length of the
slide and yoke and increases the curability
of the same accordingly. The stiffening
ribs or flanges of the slide sections acjacent
to the controlling racks and pinions are pPro-
ded with openings ! through which the
pinions may be passed in assembling and

' dismembering the machine.

in order to hold the balls of the rolling

| bearing reliably in engagement with the co.

-

operating bearing surfaces of the tracks on
the slide and yoke and at the same time per-
mit them to yield so as to readily adapt
themselves to any variations or inaceuracies

- of workmanship as weli as the inertia thrust

vhe following means are provided :—

v represents a plurality of substantially
semispherical cups or helders two of which
cngage with the opposite sides of each ball
between the retaining bars of each cage. On
its outer or back side each of these ball hold-
ers or cups 18 secured to the central part of a
leat tension spring w which bears at its op-
posite ends against the adjacent two cross
pins p! of the ball cage in the case of all ball
holders excepting the two innermost ounes.

' 'T'he connection between each holder and its

ITING e Ty *P:ﬂ"mbl Hant 1 b t:_ VIV > a
SPUHIZ IS prererably eifected by stamping o
rorming an integral outwardly projecting

riveting the same in an ocpenlng in the
On opposite
sides of each ball holder and projecting
taterally therefrom in the same direction as
the ends of its tension spring, are two retain-
g ears or lugs ». These ears may be
either curved, as shown in Tia. S, or bent to
form an angle, as shown in F 19. 11, so that
the opposite longitudinal edees therenf ex-
tend in a direction lengthwise of the inuer
sides of the rvetaining bars. The width of
these retaining lugs and that of the tension
springs 1s nearly the same as the space be-
tween the retaining bars of the ball cage,
whereby the tension sprines and retalning
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lugs are caused to engage loosely with the
inner sides of the retaining bars and each
ball holder is prevented from tipping ov
shifting its position laterally toward or Irom
either of the ball tracks. By this means the
balls are reliably held in engagement with
the tracks. In the absence of this provision
the end balls of the rolling bearings would
be liable to spring away from the tracks on
the guide bars when these balls are uncov-
ered and relieved from the pressure of tne
inner tracks on their inner sides, causing the
end balls to be again quickly moved against
the outer tracks when the slide tracks again
move against the inner side of the balis,
thereby causing hammering and wear of the
parts. As shown in Figs. 8 and 8, tae ve-
taining lugs oi the ball holders on opposite
sides of each ball are arranged end to end
which construction affords sufficient contact
of the same with the inner sides of the ve-
taining bars to prevent !ateral displaceinent
of the balls. If desired. the area of contact
between the retaining lugs on the ball
holders and the retaining bars of the cages
may be increased by constructing the lugs of
comrpanion holders so that they overlap each
other, as shown at »* 1n i1g. 11.

The innermost ball hiolders have their ten-
sion springs arranged on opposite sides of
the supporting block R and each of these
springs is held in place by engaging one or
its ends in a flaring slit # formed at lavge
end of the supporting block while its oppo-
site end engages with a shoulder 2' at the
opposite narrow end of said block, sullicient
clearance being provided on the central part
of said block by means of a recess x° on op-
posite sides thereof to permit the adjacent
tension springs to have the necessarvy free-
dom of movement or play.

While this spring and yoke connection 1s
represented in the drawings between a crank
shaft and two horizontal pump cylinders for
transmitting movement from the former to
the latter, it 1s obvious that the same 1s
equally applicable to a construction 1n which
the yoke moves vertically and also to a con-
struction in which the power is transmitted
from the voke to the slide as would be the
wse 11 this crank and yvoke connection were
employed in a gas engine.

I claim as my invention:

1. A crank and yoke connection compuris-
ing a reciprocating slide, guide bars ar-
ranged on opposite sides of the slide, tie
bars extending past corresponding ends of
the guide bars and each end of each tie bar
having one shoulder which bears agaist
one side of the adjacent guide bar and an-
other shoulder which is separated by an 1n-
tervening space from the opposite side of
said guide bar, and means for securing each
tie bar to each guide bar comprising a

808,605

with its opposite sides against the adjacent
shoulder of the tie bar and the adjacent side
of the guide bar and a screw connecting said
tie and guide bars, substantially as set forth.

9. A crank and yoke connection compris-
ing a reciprocating slide, guide bars ar-
ranged on opposite sides of the slide and
each having outer shoulders which face to-
ward the ends of said bars, tie bars extend-
ing past corresponding ends of the guide
bars and each end of each tie bar having an
nner shoulder which engages the inner side
of the adjacent guide bar and an outer
shoulder which is separated by an interven-
ing space from the outer side of the respec-
tive guide bar, and means for securing each
(ie bar to each gaide bar comprising a
wedge arranged in one of said spaces and
having two parallel longitudinal faces
which engage with the inner side of the tie
bar snd one of said end facing shoulders on
the guide bar and two longitudinal converg-
ing faces which alternate with the parallel
faces and engage respectively with the outer
side of the guide bar and the respective
outer shoulder on the tie bar, the thickness
of said wedge between its parallel sides be-
ing oreater than the distance from said end
facing shoulder on the guide bar to the
outer end of the latter, and a screw connect-
ing said tie bar and guide bar, substantially
as set forth. _

5. A crank and yoke connection compris-
ing a guide bar, a slide, a track adjustably
mounted cn the slide, a track arranged on

the euide bar, rolling members interposed

between said tracks, and means operating to
press the slide track and slide apart consist-
ing of u leaf spring secured at one end to
the slide and provided at its opposite end
with a finger which projects laterally
throngh an opening in the slide into engage-
ment with the track thereon, substantially
as sel forth.

4. A crank and yoke connectlon compris-
ing guide bars, tie bars connecting the ends
of said ecuide bars and having openings, a
slide reciprocating between said guide bars,
tracks arranged on the slide and adapted to
pass with their ends into said openings,
cracks mounted on the guide bars, and roll-
inoe members interposed between the tracks
on the slide and the tracks on the guide bars,
substantially as set forth.

5. A crank and yoke connectlon compris-
ing a guide bar, a slide, rolling members In-
terposed between said bar and shde, a cage
for said rolling members, gear racks ar-
ranged on said slide and bar, and a pinion
mounted on said cage and meshing on oppo-
site sides with said racks, substantially as
set forth.

5. A crank and ycke connection compris-
ing a guide bar, a slide, a track adjustably

wedge arranged in said space and bearing | mounted on said slide, a track on the guide
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bar, rolling members interposed between
sald tracks, a spring device arranged on the
slide and operating to press the same and
the track thereon apart, a cage for said roll-
ing members, a gear rack arranged on the

guide bar, a gear rack adjustably arranged

on sald slide and connected with the track
thereon, and a pinion pivoted on said cage
and meshing on opposite sides with said
racks, substantially as set forth.

(. A crank and yoke connection compris-
ing a guide bar, a slide, a track adjustably
mounted on said slide, a track on the guide
par, roiling members interposed between
said tracks, a spring device arranged on the
slide and operating to press the same and
the track thereon apart, a cage for said roll-
g members, a gear rack arranged on the
guide bar, a gear rack adjustably arranged
on said slide cross pieces arranged in re-
cesses 1n sald slide and connecting the track
and rack thereon, and a pinion pivoted on
sald cage and meshing on opposite sides
with said racks, substantially as set forth.

3. A crank and yoke connection compris-

mg a guide bar having inwardly facing
shoulders, a slide, rolling members arranged
between the slide and bar, and a cage for

said roiling members engaging on its oppo-

site sides with said shoulders of the bar,
substantially as set forth.

9. A crank and yoke connection compris-
g a guide bar provided on opposite sides
with inwardly facing shoulders, a slide, roll-
g members arranged between the slide and
bar, a cage ror sald rolling members engag-
g on opposite sides with said shoulders of
the bar, a controlling pinion mounted on
one side of said cage, and gear racks mount-
od on the guide bar and slide respectively

anc meshing with cpposite sides of the pin-

lon, substantially as set forth.

10. A crank and voke connection compris-
ing two guide bars, a sectional slide guided
between sald bars, tracks arranged on the
slide and gumde bayrs, rolling members inter-
posed between said tracks, a shim arranged
between said slide and the track thereon and
having an opening, and a spring secured to
the slide and projecting through the open-
g 1 the shim into engagement with the
track on the slide, substantially as set forth.

11. A crank and yoke connection com-
prising a guide bar, a slide having flanges
on 1ts opposite sides which extend along op-

posite sides of the guide bars, rolling mem-

bers interposed between said bar and slide,
a cage for sald rolling members, gear racks
arranged on saic slide and bar, and a pinion
mounted on said cage and meshing on oppo-
site sides with said racks, the flange adja-
cent to said gear racks and pinion having an
opening for the passage of said pinion, sub-
stantially as set forth.

=

O

12, A crank and yoke connection com-
prising a guide bar, a slide, a row of balls
interposed between said slide and guide bar,
a cage which receives said balls, and a pair
cf spherical holders engaging with opposite
sides of each ball and mounted on said cage,
sunstantially as set forth.

13. A crank and yoke connection com-
prising a guide bar, a slide, a row of balls
interposed between said slide and guide bar

[ 1 ] L -

,

a cage which receives said balls, a pair of

spherical holders engaging with opposite
sides of each ball and mounted on said cage,
and springs interposed between each holder
and the cage, substantially as set fortl.

14. & crank and yoke connection com-
prising a guide bar, a slide, a row of balls

| interposed between said slide and gnide bar,

a cage for said balls comprising two con-
nected retaining bars arranged on opposite
sices of the balls and provided with open-
mgs through which the balls project, spher-
ical holders engaging with said balls and
having ears wiuch engage with the inner
sides of sald retaining bars, and springs
mointed on said cage and operating to press
the holders against said balls, substantially
as set torth.

15, A crank and yoke connection com-
prising a guide bar, a slide, a row of balls
interposed between said slide and guide bar,
s cage for said balls comprising two con-
nected retaining bars arranged on opposite
sides of the balls and provided with open-
mgs through which the balls project, spher-
icai holders engaging with said balls and
kaving ears which project from said holders
i a direction lengthwise of the retaining
bars and engage with the inner sides of the
latter, and springs mounted on the cage and
pressing sald holders against the balls, sub-
stantially as set forth.

16. A crank and yoke connection com-
prising a gulde bar, a slide guided on said
bar, balls interposed between said slide and
guicte bar, a cage for said balls, spherical
holders engaging with said balls and each
provided with an integral teat, and a spring
bearmmg against an abutment on the cage
and having an opening in which said teat
18 riveted, substantially as set forth.

17. A crank and yoke connection com-
prising a guide bar, a slide, a row of balls
interposed between said slide and guide bar.,
a cage tor sald balls comprising two connect-
ed retaining bars arranged on opposite sides
of the balls and provided with openings
through which the balls project, spherical
holders engaging with said balls and having
cars which project from said holders in a
cirection lengthwise of the retaining bars
and engage with the inner sides of the latter,
and leal springs each secured centrally to
the back of a holder and engaging with its
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longitudinal edges against the inner sides of
the retaining bavs while their opposite ends
bear agmnst the connections between said
retaining bars, subst‘mtmlly as set forth.
{8. A crank and yoke connection com-
prising a guide bar, a slide, a row of balls
interposed between the slide and guide bar,
a cage for said balls comprising “two con-
nected retaining bars arranged on opposite
sides of the balls and having openings
through which the balls project, spherical
holdels engaging with said balls, leaf

Springs secured to said holders and bearmo |
agalnst the connections between said retain.

[

908,605

ing bars, a block secured between the re-
t.«.unmo bars and having slits and shoulders
at 0pp081te ends which receive the ends of
the leaf springs of adjacent holders, a pinion
pivoted on said block, and gear racks
mounted on the slide and guide bar and
meshing with opposite sides of said pinion,
%ubstantmlly as set forth.

Witness my hand this 2nd day of June,

1907.
g FRED €. OLIN.
Witnesses:
Trazro. L. Porp,

ANNa HElars.
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