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ThlS 1nvent10n relates to crankless en-

_ gines.

More particularly stated, the mventmn re-

-~ lates to means for ouldma or restraining

T

the motion of the shppers in a crankless
engine which form the bearing element be-
tween the reciprocating members or. pistons
and the rotary member, such as a slant or
swash plate.

‘The invention has for its sahent obJec’r to
prov1de guiding or restraining means for
the slippers so constructed and arranged
that undue. friction and WeaL Wlll be re-
duced to a minimum.

Another object of the invention is to pro-

“vide a slipper connection or mounting so
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constructed and arranged. as to prov1de for
pivotal movement of the slipper about 2
plurality of axes with a minimum amount of

0 friction and wear.

Further objects of the invention will ap-

pear from the following spemﬁcatlon taken

in connection with the drawings, which
form a part of this application, and in which

Fig. 1 is a longitudinal sectional eleva-
tion showmg a plston and slant or swash
plate and slipper structure constructed in
accordance with the invention;

TFig. 2 is a sectional elevation taken sub-
stantlally on line 2—2 of Fig. 15 .

Fig. 8 is a sectional elevation taken sub-
stantially on line 3—3 of Fig. 1.

Fig. 4 is a view similar to Fig. 1 but il-
lustmtmg a slightly different embodlment

-of the 1nvent10n and

Fig. 5 is a sectlonal elevation taken sub-
stantially on line 5—5 of Fig. 4.

The - invention briefly descrlbed consists
of a combination comprising a reciprocable
element, such as a piston, a-swash plate or
slant, and a slipper articulated to said ele-
ment and having a lubricated working con-
tact ‘with the slant or swash plate. The slip-

per is guided and restrained in its motion’

by a plvotal and slidable connection with
an extension connected to the piston in such
a manner as to reduce the friction and wear
to a minimum. Further details of this con-

nection and of the restraining and guiding
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means will appear from the followmo- spem-
fication.

The slipper gu1d1ntr and restr aining means .

is utilized In an engine of the type illustrat-
ed in. Michell Reissue Patent No. 15,756,

- granted February 5, 1924. This mventlon

constitutes an 1mproVement on the struc-
ture shown in.the patent referred to and
also on the construction  shown in Sherman
Patent No. 1,587,191, granted June 1, 1926.
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“In the form of ‘the -invention 111ustrated'

in Figs. 1to 3 inclusive, there-is shown a

pair of ‘pistons 10 and 11- connected by a
yoke 12, A portion of a swash plate or
slant’15 is shown between the pistons and

“beneath the yoke 12. A pair of slippers 16
and 17 engage the opposite faces of the slant

15 and are provided with spherical bosses
20 and 21, which engage spherical sockets

or bearing ‘members 23 and 24 carricd by the v

inner ends of the pistons. - The slippers 16

‘and 17 are provided with laterally extend-

ing ‘studs or pins 25 and 26. The pin 25
extends through a longitudinal slot 30 in
the yoke 12 and has mounted thereon a
ball 81.  The ball 81is positioned-in-a cy-
lindrical tube 82 having a slot conforming

posed in a cylindrical opening in the yoke
12. By means of this mounting it will be

in shape and extent with the slot 30 and dis

evident that pivotal movement of the slip-

per is permltted on a plurality of axes, but

_that the slipper ‘will be prevented from un-

desirable pivotal or rotational movement
about the axes C—C of the - remprocable
member ‘or piston.

It will be understood that both slippers
can be mounted in the manner above de-

-seribed and- as-shown in Fig. 2, but in the

form of the invention illustrated in Flg 3
and shown in connection with the slipper
16, the yoke 12 has.a longitudinal rectangu-
lar opening 40 therein, in which is posi-
tioned a tube 41 rectanorular in cross section.
The tube 41 has a longltudlnal slot 42

~through which extends the pin 26 of the

slipper -16. A ball 43 is mounted on the
pin and is ‘disposed between spherical bear-
ing surfaces of a bearing. block comprising

sections 46 and 47 which are connected to-
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= gether in any sultable manner, as by rlvets

. ber 32 shown in Fig. 2, and the rectangular.

5N

‘48 and 49.

If desired, the cyhndrlcal tubular ‘mem-

tubular member 41° shown in‘Fig. 8, may be

~ dispensed with and the ball 31 and ‘bearing

block comprising: sect1ons 46 and 47 may be

© - mounted directly .in openings of the proper

EE T

-f"shape formed in the yoke 12.-
-In ‘the form' of the 1nvent10n shown n:
: <F1gs Aand. 5 ‘the ball>50/i§ formed integral
with the pin 51 Wh1ch pI‘O]eCtS laterally from_
““element; a slipper articulated to said element

: the slipper 52::

“-The ball 50 is posmoned ina block formed :
‘of two sections’53 and 53* wlnch are secured

‘ together 1in. any su1table manner, as: by r1v-~
-ets b4,

++The yoke 12.1s, prov1ded with:a. lon01tud1—‘
nal rectangular ‘opening 60 which receives

20

the block: formed by the sections 53-and: 532,

“The block shown in Figs; 4 and J is- -adapted

Cto: oscﬂlate with  the: ball An the slot 60

i formed in the yoke. :

5 free ‘to adjust its work
“with. the’ corlespondmg

block:is: p1votally ‘mounted on the: balﬂ
surfaces t0.co
rfaces ‘of slot 60,

- In order to minimize the required- chluhs of

[0

| the surfaces of the slot.60, the outer surface
- of the block is’ preferably curved, as shown
‘at-163,
-,bearmv surface 64 of the shpper
- inner corners of the block may be tr
o or beveled off, as shown:at 66 and 67...
2o From the above descrlptlon it. Wlll be clear ,
“35. that - simple and practical means has. been-
' prowded for “guiding: and. restraining. the’
“motion of slippers in & structure of the- “char-

‘about the center X.of. the spherical

acter specified -and- that the means worked
out. will accomplish' the desired obgect with,

. out-any undue friction or wear; . :
! Although certain specific. embod1ments of =
,the invention have been. particularly shown -
- and clescrlbed it will-be understood that the
e 1nvent1on i capable of modlﬁcatlon and that.

ch‘mges dn:the: constructlon and: in.the ars
rangement. of the various. coopemtmfr parts

" 'may: be made. ‘without. departmg from- the

spirit oriscope. of-the 1nvent10n as ,expressedv

in the following claims. -
“What Irelaim:is: . 5o
1. In combination a slant ar remprocable

element, a slipper art1culatecl to'said element
and" havmcr a - lubricated -working contact -

with' the slant an extenswn on salcl ‘recipro--
“cable’ element having a cylindrical bearing

surface d pI‘O]eCthIl on said slipper, and a
*be'umg ‘element onsaid projection” ﬁttmg
: the bearing surface of said extension. - s

- 2.-In combination a’ slant, a remprocable o

60

said extensions

Furthe1 more; since: the ;
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,havmg a circular bearmg contact Wlth said
.- extension,

3. In combination a’slant, a ree1proca,ble
element, a slipper articulated to said element

and havmcr a  lubricated W01L1n0 ‘contact

‘with: the slant an extension on sald recipro-
cable: element a cylindrical stud projecting
from- said shpper, a spheucal bearing ele-

“ment o6n said stud, and a PlVOLal and sl1cl1n0

connection: between sa1cl beu 1ncr element and

4. In combmatmn 8, slant, a remplocable

and havmo" a lubricated working contact
with the slant ‘an extension on said recipro-
cable element, hzwan' a:longitudinal opening

therem, and a slot communicating with said .

opening,.a.stud on said slipper pro]ectmu

‘throno"h sald slot -into the opening, and a

ball pivoted on the stud and qudably mount-

“ed in said opening.

5. In combination a slant, remprocable
element a: shpper arulculated to said ‘element

“and. havmg a lubricated’ ‘working, contact
with the slant, an exterision on S‘ud recipro--

cable element, -4 stud’ prOJectmo from-said
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llpper, a spherlcal bearing element plvotecl’ :

on said stud; and a- prOLal and sliding con-
nection between said” bearmg element and

: ,salcl extension.

In combmatlon a slant a reclprocable

tact with:the slant an extensmn on’ sa1cl ré:

vc1procable element a projection on - sdid
slipper, a cylmclmca,l bearing surface in said

extension, and’ a spherical member on said

“projection dlsposed in sald cyl1nd11cal bear-

ing surface.

7. In comb1nat1on a slant a rec1procable
element, a shpper articulated to said element
and. having a lubricated WOllung contact
with the- shnt an extension on said recipro-
cable element, a prOJectlon on said ‘slipper,

said extensmn ‘having 'a lonoutucunally ex-

tending tubular opening therein; and a “ball

on said projection disposed in Said openin

8. In combination a slant, a 1eelprocable

L ‘elemen , aslipper artlculated to said element
~and’ havmg a lubricated working contact
“with the slant, an extension on said’ recipro-

cable element, a. projection:on said slipper,

said extensmn ‘having a’ lOnO'ltLlClln‘Llly ex- .
‘tending tubular opeiiing therein, and 2 ball
pivotally ‘mounted” on said- p103ect10n dis:
’posed in-said opening.
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~ element, a slipper- artlculated to said element - e

and havmg a - lubricated - working contact -
-~ with the slant, an extension on said recipro- -

s

cable element, a. prOJectlon on said: slipper,

fand a- bearmg element on sa1d plo]ectlon'
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element a slipper- artlcnlated to ‘said -ele-
“ment: ancl having a- lubncated W01k1no con- .
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