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: This invention relates to pistons, and par 
ticularly to pistons carrying rollers for en 
gagement with a cylinder wherein the piston 
reciprocates. . . . . . . . . . . . . . 
: An object of the invention is to reduce the 
weight of a piston and minimize the friction 
incident to its use, by replacing the usual 
skirt member of the piston by a pair of spaced 
brackets projecting from the under face of 
the head, jointly mounting a plurality of 
cylinder-engaging rollers parallel to the 
wrist pin axis of the piston, and at opposite 
sides of its longitudinal axis. . . . . . 
Another object is to utilize the wrist pin 

bearings to reinforce the connection between 
said brackets and the piston head. . 
A further object is to employ two pai 

of the described rollers, spacing the rollers of 
each pair longitudinally of the piston and ' positioning said pairs at opposite sides of 
the longitudinal axis of the piston. ... 

Still another object is to associate with 
said rollers an adjustment means to initially 
establish a proper working relation between 'the rollers in a cylinder wall and to permit 
compensation for wear of said rollers. 
These and various other objects the inven 

tion attains by the construction hereinafter 
described, and illustrated in the accompany 
ing drawings, wherein: . . . . . . . 

Fig. 1 is a view in side elevation of the 
improved piston. : 

Fig. 2 is another side elevational view, par 
tially in section on the line 2-2 of Fig.1. Fig. 3 is a cross sectional view of the piston 
taken on the line 3-3 of Fig. 1. . . . 

Fig. 4 is a bottom view of the piston. . . . . 
Fig. 5 is a view in side elevation of an 

40 alternative form of the invention. 
Fig.6 is a bottom view of the same partly 

in section. . . . . . . . . ; 
Fig. 7 is a vertical sectional view taken 

upon the line 7-7 of Fig. 6. 
Fig. 8 is a vertical section taken upon the 

'line 8-8 of Fig. 6. 
Referring now more particularly to these 

views and describing first the construction 
shown in Figs. 1 to 4, inclusive, the refer 

so ence character 1 designates a piston head hay 

rs 

versely to said pins. Thus said pins with roll 

ing usual ring grooves 2. Formed integrally 

with said head, just below the latter, is a 
pair of wrist pinbearings 3, suitably spaced 
apart at Opposite sides of the longitudinal 
axis of the piston, and substantially flush at 
their outer ends with peripheral face of said 
in each bearing, as is common practice. 

Integral with and downwardly extending 
from the under face of the head is a pair 
of brackets 5, which are further preferably 
integral with the inner ends of the bearings 
3 and thus reinforced by the latter. Said 

head. A suitable bushing 4 may be inserted. 

brackets are relatively thin in the direction 
of the axis of said bearings, while extending 
the under face of the piston head. - - - - - 

Between the brackets 5 are mounted two 
pairs of rollers 6, each gradually reduced 
from its center to its ends to substantially 
conform to the peripheral arc of the head. 

E", to said axis substantially across 

70 
Each of said rollers is journaled on a pin 7 
terminally mounted in slots 8 in said brack 
ets, said slots being elongated slightly trans 
ers journaled thereon are afforded a slight 75 
play to and from the longitudinal axis of the 
piston. The brackets 5 have an extent longi 
tudinally of the piston substantially equal 
to that of a piston skirt in present practice, 80 
whereby it is made possible to space the roll 
ers 6 of each pair longitudinally of the piston, 
the upper roller of each pair being between 
the head and Wrist pin axis, and the lower 
rollers being considerably below said axis. 
The outer end portions of each pin 7 have 

a lateral face thereof planed for engagement 
by the end of a set screw 9threaded in a lug 
10 integrally outstanding from the adjacent 
bracket. 5, said set screws being adapted to go 
shift said pins from the longitudinal axis of 
the piston to establish proper engagement of 
the rollers 6 with the wall of a cylinder in 
which the piston reciprocates. Also, said 
set screws permit such adjustment of the roll 
ers as may at times be requisite to compen 
sate for wear. . . . . . . . 
- Describing now the alternative construc 
tion illustrated by Figs. 5 to 8, inclusive, a 
hollow cylindrical piston head 11, having the 100 
usual ring grooves, is reinforced by a dia 
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metrical rib 12. Integrally carried by said 
rib just below the head is a pair of wrist 
Pill bearings 13, suitably spaced longitudi 
Rally of said rib to accommodate a connect 
ing rod therebetween. - Formed integrally with the inner ends of 
the bearings 13, at one side thereof, is a pair 
of bracket arms 14 terminally jointly mount 
ing a pin 15 parallel to the axis of said bear. 
ings, and from the other side of the latter, 
at their inner ends, a pair of double bracket arms 16 integrally project, mounting a pair 
of pins 17 parallel to the pin 15 and spaced 
longitudinally of the piston. The pins 15 
and 17 journal rollers 18 fitted between the arms 14 and between the arms 16, tangential 
ly to the extended cylindrical surface of the 
head 11, and preferably cored out to reduce 
their weight. The pins 17 are suitably fixed 
in the brackets 16 as by rivets 19. The pin 15 has its end portions laterally 
planed, as indicated at 20, and these portions 
are engaged by acutely beveled ends of wedge 
members 21 set into vertical bores 22 of the 
arms 14, the said members being urged up 
wardly by coiled springs 23. The latter, at 
their lower ends, seat upon depending L 
shaped extensions 24 of the arms 14. Thus 
the wedge members 21, under upward urge 
of the springs 23, exert a constant outward effort upon the pin 15, to maintain proper 
contact of the roller 18 with a cylinder wall 
(not shown), and the openings 25 of the arms 14 receiving the pin 15 are slightly elongated 
transversely of said pin, to afford the latter 
a slight play for taking up wear. .. 
In the use of said piston, in either of its 

forms, engagement of the rollers 6 or 18 with 
a cylinder wall (not shown), prevents any 
oscillation of the piston about its wrist pin 
axis, thereby avoiding resultant slap and 
leakage past the head. Said rollers, further 
more, since they may turn freely as the pis ton reciprocates, greatly reduce the friction 
between the piston and the cylinder wall as compared to the cylindrical skirts now com 
monly employed. ' ' 
A further advantage of the described cont 

struction is the reduction of weight achieved 
by the substitution of bracket members and rollers for an ordinary piston skirt. 
A still further advantage lies in the pos sibility of employing a light metal, as alumi 

num, to form the entire piston, without undue resulting diametrical thermal expansion. 
The last described form of the invention 

so locates the two adjacent rollers thereof as 
to engage the cylinder wall primarily dur 
ing the power stroke of the piston, the single 
roller engaging said wall during the return 
stroke. Thus, the invention in this form 
takes into consideration the fact that the lat eral thrust during the power stroke consid 
erably exceeds the lateral thrust incident to 
the compression and scavenging strokes. 

1,906,765 

Elimination of one of the rollers in the 
last described construction directly reduces weight and expense, and further indirectly 
reduces weight by reduction insif the roller-mounting brackets 
While it is apparent that the illustrated 

embodiments of my invention are well calcu lated to adequately fulfill the objects and ad 
Yantages primarily stated, it is to bed. 
stood that the invention is Susceptible to va 
riation, modification and change within the Spit and scope of the subjoined claims. 
What I claim is: 
1. A piston comprising a cylindrical head, 

a pair of spaced brackets projecting from 
the under face of the head, one at each side of 
the longitudinal axis of the head, a pair of 
Follers journaled upon and betwee said 
brackets at oppositesides of said axis, and 
Positioned to roll upon the cylinder in which 
said piston operates, and a pair of wrist pin 
bearings integrally connecting said brackets 
to said head, and outwardly extending from said brackets, said bearings establishing 
axis parallel to that of said rollers. 2. A piston comprising a cylindrical head, 
SPPort projecting from the under face of stid head, a pair of wrist-pin bearings spaced 

at opposite sides of the piston axis aidi 
tegrally connecting said head and Support, 
and two pairs of rollers journaled in said Sup 
Port each, parallel to the wrist pin axis and Positioned to roll upon the cylinder in which said piston operates, the rollers of each pair being diametrically opposed, the axes of said 
Pairs being at opposite sides of the transverse 
plane of the piston determined by the axis 
of the wrist pin bearings. 8. A piston comprising a head, a pair of 
Wrist pin bearings carried by and below said 
head, bracket members projecting from said 
bearings, paired at opposite sides thereof, a 
pair, of rollers carried by one pair of said bracket members having their axes aligned longitudinally of the piston, and a single 
roller carried by the other pair of bracket 
members, all of said rollers having their axes Substantially parallel. 4. A piston comprising a cylindrical head, 
a supporting structure carried by said head therebeneath, a pair of rollers journaled in said supporting structure, and positioned to 
roll upon the cylinder in which said piston 
Operates and at one side of the piston axis, and a single roller journaled in said support 
ing, structure, tangentially to said cylinder, 
at the other side of said axis. 5. A piston comprising a cylindrical head, 
a supporting structure carried by said head 
therebeneath, a roller journaled in said struc 
ture, and positioned to roll upon the cylinder 
in which said piston operates, and means car ried by said structure automatically compen 
sating for wear of said roller. . . 6. A piston comprising a cylindrical head, 

70 

80 

85 

GO 

Jill O 

15 

120 

30 



O 

1,906,765 
a supporting structure carried by said head 
therebeneath, a roller journaled in said struc 
ture, and positioned to roll upon the cylinder . 
in which said piston operates, and means re 
siliently urging said roller outwardly to com 
pensate for wear. . . w 

7. A piston comprising a cylindrical head, 
a supporting structure carried by said head 
therebeneath, a pin mounted in said support 
ing structure, a roller journaled on said pin, 
and positioned to roll upon the cylinder in 
which said piston operates, a pair of wedge 
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members slidable in said supporting struc 
ture substantially longitudinally of the cyl 
inder and engaging the ends of said pin, and 
means for exerting pressure on said wedge 
members, whereby said pin is deflected out 
wardly to compensate for wear of said roller. . . . 

8. A piston comprising a cylindrical head, 
a roller-carrying structure rigidly projecting 
from the under face of said head, a pair of 
rollers journaled in said structure at opposite 
sides of the longitudinal axis of the piston 
and positioned to roll upon the cylinder in 
which said piston operates, a pair of spaced 
wrist-pin bearings formed integral with said 
structure and establishing an axis parallel to 
those of said rollers, and means for individ 
ually adjusting said rollers away from each 
other. . . . . . . - 

9. A piston comprising a cylindrical head, 
a roller-carrying structure rigidly project 
ing from the under face of said head, a pair 
of rollers journaled in said structure at op 
posite sides of the longitudinal axis of the 
piston and positioned to roll upon the cylin 
der in which said piston operates, a pair of 
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spaced wrist-pin bearings formed integral 
with said structure and establishing an axis 
parallel to those of said rollers, a pin journal 
ing each of said rollers and terminally mount 
ed in said structure, and means upon said 
structure engaging the ends of each pin for 
adjusting said rollers together with their pins - 
away from each other. 

10. A piston comprising a cylindrical head, 
a roller-carrying structure rigidly projecting : 
from the under face of said head, a pair of 
rollers journaled in said structure at opposite 
sides of the longitudinal axis of the piston 
and positioned to roll upon the cylinder in 
which said piston operates, a pair of spaced 
wrist-pin bearings formed integral with said 
structure and establishing an axis parallel 
to those of said rollers, a pin journaling each 
of said rollers, and terminally mounted in 
said structure, lugs outwardly projecting 
from said structure, and set screws threaded 
in said lugs and bearing on the ends of said 
pins to adjust said pins and rollers away from 
each other. . . . . . 
In testimony whereof Isign this specifica 

tion. w 

CARL W. PURKEY. 


