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CRANKLESS ENGINE 
Application filed November 2, 1928, serial No. 316,697. 

This invention relates to crankless en 
gines. 
More particularly stated, the invention re 

lates to means for guiding or restraining 
: the motion of the slippers 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 salient object to 

provide guiding or restraining means for 
the slippers so constructed and arranged 
that undue friction and wear will be re 
duced to a minimum. . . . . 
Another object of the invention is to pro 

constructed and arranged as to provide for 
pivotal movement of the slipper about a 
plurality of axes with a minimum amount of 
friction and wear. 

Further objects of the invention will ap 
pear from the following 
in connection with the drawings, which 
form a part of this application, and in which 

Fig. 1 is a longitudinal sectional eleva 
tion showing a piston and slant or Swash 
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plate and slipper structure constructed in 
accordance with the invention; 

Fig. 2 is a sectional elevation taken sub 
stantially on line 2-2 of Fig. 1; 

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

Fig. 4 is a view similar to Fig. 1 but ill 
lustrating a slightly different embodiment 
of the invention; and 

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

40 

50 

The invention briefly described 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 pivotal 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 

specification taken 

means will appear from the following speci 
fication. The slipper guiding and restraining means 
is utilized in an engine of the type illustrat 
ed in Michell Reissue Patent No. 15,756, 
granted February 5, 1924. This invention 
constitutes an improvement 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. 
In the form of the invention illustrated 

in Figs. 1 to 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 carried by the it 
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 slot30 in 
the yoke 12 and has mounted thereon a 
ball 31. The ball 31 is positioned in a cy lindrical tube 32 having a slot conforming 
in shape and extent with the slot 30 and dis. 
posed in a cylindrical opening in the yoke 
12. By means of this mounting it will be 
evident that pivotal movement of the slip 
per is permitted 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 reciprocable 
member or piston. - . . . . . . . . . . . 

It will be understood that both slippers 
can be mounted in the manner above de 
scribed and as shown in Fig. 2, but in the 
form of the invention illustrated in Fig. 3 co . 
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 rectangular in cross section. 
The tube 41 has a longitudinal 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. 



1,769,553 
having a circular bearing contact with said 
extension. . . . . . . . . ... .. 

3. In combination a slant, a reciprocable 
element, a slipper articulated to said element 
and having a lubricated working contact 

ing with the slant, an extension on said recipro 
y be cab ment, a cylindrical stud projecting 

from said slipper, a spherical bearing ele 
ent on said stud, and a pivotal and sliding 

connection between said bearing element and 
'said extension: . . . . . . . . . 

4. In combination a slant, a reciprocable 
element, a slipper articulated to said element 
and having a lubricated working contact 
cable element, having alongitudinal opening 
therein, and a slot communicating with said 
opening, a stud on said slipper projecting 
through , . . . . .: ... a - 

O ed edin said opening. 

and practical me: 
or guiding; and res 
lipper 

means has been training the 
of the char 
sans worked projectio 

ing surface. 
7. In combination a slant, a reciproc 

bodiments of element, a slipper articulated to said element 
rly shown and having a lubricated working contact 

inderstood that the with the slant, an extension on Said recipro 
2. of modification and that 
struction, and in the ar. 

slipper, a cylindrical bearing surface in said 
sposed in said cylindrical bear 

8. In combination a slant, a reciprocab 

ith the slant, an extension on said recipro 
said extension having a longitudinally ex 

ecipro- tending tubular opening therein, and a ball 
S. posed in said opening. . . 

'' - . . " lant, a reciprocable 
slipper articulated to said element galubricated working contact 

he slaint, an extension on said recipro 
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rough said slot into the opening, and a 
all pivoted on the stud and slidably mount- - 

xtension, and a spherical member on said 

a slant, a reciprocable 
105. 

cable element, a projection on said slipper, 
said extension having a longitudinally ex lo is tending tubular opening therein, and bail 10 

e on said projection disposed in said E. . . . 
. . . . . . . . . . , , , , , . : : ... e 

lement, a slipper articulated to said element 
and having a lubricated working contact 115 
cable element, a projection on said slipper, 

pivotally mounted on said projection dis- lso 
"THöMASIOUIs SHERMAN. 
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