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Many of the outstanding defects of pistons of 
the type usually found in internal combustion 
engines are basically attributable to the location 
of the bearings for the piston pins on the skirts 
of the pistons. This location of the bearings for 
the piston pins entails transmission of loads from 
One to the other of the crowns and the con 
necting rods through the skirts of the pistons 
and distortion of the skirts in the zones through 
which the loads are transmitted unless in these 
ZOnes the skirts are made so thick that there 
is danger of transmission to the Zones in which 
the piston rings are located of enough heat to 
Carbonize lubricating oil and stick the piston 
rings. 
The non-symmetrical construction, which the 

location of the bearings for the piston pins on 
the skirt of the pistons entails inparts to the 
pistons different expansion characteristics in 
different directions. These different expansion 
characteristics in different directions, in turn, 
aggravate the stresses which arise in the pistons 
when their temperatures are raised or lowered, 
makes it necessary to increase the clearances be 
tWeen the pistons and the cylinders in order 
to obviate seizing of the pistons when the en 
gines are hot, which results in rocking of the 
pistons in the cylinders, blow-by, and oil pump 
ing, and also results in uneven wear of the pis 
tons at different points in their circumferences. 
The fixed position, diametrically, of the bear 

ings for the piston pins, which the location of 
then on the skirts of the pistons also entails, 
gives rise to the tendency to concentrate the wear 
On the pistons and promotes the tendency to con 
centrate the wear on the cylinders on the sides 
at right angles to the axes of the piston pin bear 
ings, and this and the uneven wear which re 
Sults from the different expansion characteris 
tics in different directions and the hammering 
which results from rocking aggravate each other 
and the other defects which have been mentioned. 

All of the mentioned defects, which reduce the 
efficiency and shorten the lives of the engines 
in which the pistons are installed, are exagger 
ated in the cases of the pistons of two-stroke 
cycle engines because these pistons operate at 
higher temperatures than do the pistons of four 
stroke cycle engines. 
This invention has to do with pistons, particu 

larly with pistons for two-stroke cycle engines, 
although certain and, it may be, most features 
of it are applicable to pistons for four-stroke 
cycle engines. 
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vide pistons which are so constructed and in 
which the piston pins are so mounted that the 
defects mentioned above are obviated. 
To improve further in the respects mentioned, 

pistons in which are incorporated the features 
of my invention referred to above, I preferably 
construct the pistons so as to provide for internal 
cooling by a liquid, particularly the lubricating 
oil of the engine in which the pistons are in 
stalled. 
Another object of the invention is to improve 

pistons, particularly pistons in which are incor 
porated the features of my invention first re 
ferred to above, in respect to internal cooling 
by a liquid, particularly the lubricating oil of 
the engine in which the pistons are installed. . 

Still another object of the invention is to in 
prove pistons, particularly pistons in which are 
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incorporated the features of my invention re 
ferred to above, in respect to lubrication of the 
piston pins. 
For a better understanding of the nature and 

objects Of this invention reference is made to 
the following specification and accompanying 
drawings in which are described and illustrated 
the preferred embodiments of my invention. 

In the accompanying drawings: 
Figure 1 is an axial section at a right angle 

to the axis of the piston pin through a piston 
in which is embodied my invention and the upper 
end of its connecting rod. 

Figure 2 is, in the main, an axial section 
through the piston and connecting rod in the 
plane of the axis of the piston pin looking in 
the direction indicated by the arrows 2-2 in 
Figure 1 but with parts in advance of the plane 
in elevation with parts broken away. 

Figure 3 is a section through the piston at a 
right angle to its axis at the level indicated by 
the line 3-3 of Figure i. 

Figure 4 is an axial section through the pis 
ton taken as indicated by the line 4-4 of Fig 
ure 3 with the connecting rod, piston pin and 
piston pin bushings removed and the ends of the 
piston broken away. 

Figure 5 is a view similar to Figure 2 of an 
other piston in which is embodied my invention 
and the upper end of its connecting rod. 
The piston shown in Figures 1 to 4 of the draw 

ings includes a body O and a piston pin carrier 
. The body includes a concave crown 2 and a 

cylindrical skirt 3 which depends from the 
crown. On the underside of the crown there are 
formed coaxially with the body of the piston cir 

The principal object of the invention is to pro- 55 cular reinforcing and heat dissipating ribs f4. 



2 
The wall of the skirt is of uniform thickness 
throughout its circumference at all points in its 
length but there are on the inside of the skirt 
at its lower end and a short distance below its 
upper end protuberant bands G and 5 which 
increase the thickness of its wall in these ZOneS 
and between these bands an annular rib 7. In 
outwardly opening annular grooves in the skirt 
opposite the bands 5 and 6 are installed Split 
compression and oil control rings 8 and 9. 
Within the body of the piston just below the 

band 5 there is an annular foot 20 which is co 
axial with the body but spaced radially from the 
wall of the skirt. The foot 20 is connected to the 
crown in the region of the outermost of the ribs 
f4 and to the skirt in the region of the lower edge 
of the band 5 by eight similar vertically and 
eight similar diagonally upwardly extending 
equicircumferentially spaced struts 2 and 22. 
The body to, foot 20 and struts 2 and 22 are, as 
the drawings indicate, cast in one piece of iron. 
In the lower face of the foot 20 there is formed an 
internal annular rabbet 23 which is coaxial with 
the body of the piston and whose faces are dis 
posed at a right angle to the axis and coaxial with 
the body of the piston and finished to provide end 
and cylindrical lateral bearing surfaces for the 
upper end of the pin carrier . The inner face 
of the band 6 of the skirt is finished to provide 
a cylindrical lateral bearing surface coaxial with 
the body of the piston for the lbwer end of the 
pin carrier. 
The pin carrier f is, as the drawings indicate, 

a one-piece casting, preferably of steel, shaped 
generally like a frusto-conical shell. Its length is 
somewhat greater than the distance from the end 
face of the rabbet 23 in the foot 20 to the band 6 
of the skirt and it tapers from a diameter slightly 
less than the internal diameter of the band 6 at 
its lower end to a diameter slightly less than the 
diameter of the cylindrical face of the rabbet 23 
at its upper end. On the upper end of the car 
rier there is formed an annular inwardly project 
ing lip 2 to increase its end bearing at that end 
to a value equal to that of the end face of the 
rabbet 23. At points diametrically opposite each 
other there are formed on the side wall of the 
carrier piston pin bosses 25 with allined bores 26 
in them. Across the interior of the carrier at a 
Sufficient distance above the bosses 25 to clear the 
extremity of a connecting rod oscillatorily con 
nected to the carrier by a piston pin installed in 
the bores 26 in the bosses 25 but below the lip 24 
on the upper end of the carrier extends a parti 
tion 27 shaped generally like a segment of a cyl 
inder coaxial with the bores 26. The partition 
27 with the portions of the side wall of the carrier 
which extend upwardly beyond it define an up 
Wardly open chamber 28 which at its perimeter 
increases in depth from points directly above the 
axis of the bores 26 to points at a right angle 
thereto. 
The upper end of the carrier is finished to 

provide a cylindrical lateral bearing surface co 
axial with the carrier and an end bearing sur 
face at a right angle thereto. The lower end of 
the carrier is finished to provide a cylindrical lat 
eral bearing surface coaxial with the carrier. 
The carrier is preferably electroplated with cad 
mium or some other suitable metal to improve the 
bearing qualities of its bearing surfaces. 
The Small end of the connecting rod 29 through 

which extends a bore in which is fixed a case 
hardened steel sleeve 30 is disposed within the 
interior of the pin carrier if below the partition 
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27 and is connected to the pin carrier by the pis 
ton pin 3 which extends through the bores 2 
in the piston pin bosses 25 and the sleeve 0. 
The piston pin 3 is journalled in bushings 32 
pressed into the bores 26 in the bosses 25 and 
in a bushing 33 which is free to rotate in the 
sleeve 30 and is retained in place therein by re 
tainer rings 34 and split snap rings 35 which hold 
them in place. In the inner surfaces of the bush 
ings 32 there are formed lubricant grooves 36 
which extend from end to end of the bushings 
and in both inner and Outer surfaces of the bush 
ing 33 there are formed lubricant grooves 
which extend from end to end of the bushing. .. 
As the drawings show the pin carrier is dis 

posed within the body of the piston with its upper 
end in the rabbet in the foot 20 and an anti-fric 
tion washer 38, preferably of sintered bronze, be 
tween its end bearing surfaces and the corre 
sponding bearing surface of the rabbet and its 
lower end extending well into the band 6 of the 
skirt. It is held in this position by a plane split 
Snap ring 39, preferably of cast iron, disposed in 
an annular groove in the band 6 below it. The 
rib 7 on the interior of the skirt 3 is located so 
that it will be at the level of the axis of the pis 
ton pin 3 when the pin carrier is installed in the 
body of the piston and serves to limit endwise 
movement of the piston pin, 
The pin carrier is installed in the body of the 

piston by inserting it into it through its lower 
end and then springing the ring 39 into its groove 

The pin carrier and the body 
can, of course, be disassembled upon removal of 
the ring 39. This makes it possible, upon removal 
of the cylinder head of the engine, to remove the 
body of the piston from the cylinder without dis 
assembling the connecting rod from the crank 
shaft. It also makes it possible to remove the 
Connecting rod and pin carrier from the engine 
through the crankcase without removing the 
body of the piston from the cylinder or removing 
the cylinder head. The piston pin 3 and the 
connecting rod 29 are assembled with the pin 
carrier before it is installed in the body of the 
piston and may be disassembled from it after the 
pin carrier is removed from the body. There is, 
consequently, no occasion for providing in the 
skirt 3 openings through which the piston pin 
may be inserted into and withdrawn from its 
bearings in the pin carrier and connecting rod. 
The fit of the pin carrier f in the body of 

the piston, both lengthwise and radially, while 
not loose, is such that the body may rotate free 
ly on the carrier. While I do not consider the 
Values critical, I mention by way of example, that 
in pistons in which the pin carrier was approxi 

s 

O 

s 

mately six inches (6') in diameter at its upper 
end, seven and one-half inches (7A') in diame 
ter at its lower end and six inches (6') long total 
clearances of five to seven thousandths of an inch 
(0.005''-0.007') on the diameters and one to 
Seven thousandths of an inch (0.001'-0.007') 
On the length were found satisfactory. 
The space confined by the pin carrier and 

the Crown f2 and skirt 3 of the body le of the 
piston accommodates lubricating oil to cool the 
piston and lubricate the bearings of the pin car 
rier and the piston pin 3. To provide for the 
introduction and escape of lubricating oil into 
and from this Space there are provided in the wall 
of the pin carrier, which in the regions in which 
they are located is formed to accommodate them, 
bores 40 and 4 which extend through the pin 
carrier parallel to its axis from its lower end to 
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points at about the level of the uppermost por 
tions of the bores 26 in the piston pin bosses. One 
of the bores 40 and 4 is disposed on One side of 
and as near as practicable to the bore 26 in one 
of the piston pin bosses and the other on the op 
posite side of and as near as practicable to the 
bore 26 in the other of the piston pin bosses. The 
bore 4 through which the oil escapes from the 
space is a plain cylindrical bore and the bore 
through which oil is introduced into the Space 
is like it except that its lower end is chamfered 
to facilitate the introduction of oil into it. 
Through the pin carrier there also extends up 
wardly and radially with respect to it, from a 
point just above the upper end of the bore 0 into 
the chamber 28 at its perimeter at a point above 
the lowest level of its bottom a bore 2 whose axis 

: intersects the axis of the bore 40. To direct oil 
from the bore 40 into the bore 42 and, thence, 
into the chamber 28, there is formed On the pin 
carrier a ba?e 43 which extends from the upper 
side of the bore 42 over the upper end of the 
bore 40. 
The body, the foot' and the struts which con 

nect the foot to the body of the piston shown in 
Figures 1 to 4 may be formed, instead of in one 
piece, of several pieces suitably secured together. . 

3 
above the chamber and onto the struts 2 (or 58) 
and, through the openings between the struts, 
onto the band 5 of the skirt and the portion of 
the crown between the skirt and the struts. The 
chamber 28 is, of course, in the interest of uni 
formality and adequacy of cooling, made of suff 
cient capacity to hold enough oil to drench the 
crown, the struts and the band 5 of the skirt 
when it is dashed onto them. It may be that 

0. 
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In Figure 5 of the drawings there is shown an 
example of a piston of this type. 
The piston shown in Figure 5 includes a crown 

50, a skirt 5, a foot 52 and seven struts 53 formed 
separately of steel and secured together by weld 
ing, as indicated at 54, 55 and 56, in the same 
relation as are the corresponding elements of the 
piston shown in Figures 1 to 4. To facilitate han 
dling of the struts 53 and assembly of them with 
the crown 50 and foot 52, the struts 53 are, pref 
erably, as shown in the drawings, formed as parts 
of a one-piece element of ring-like form. The 
struts 53, of course, correspond to the vertically 
disposed struts 2 but there are in the piston 

... shown in Figure 5 no struts which correspond to 
the diagonally disposed struts 22 of the piston 
shown in Figures 1 to 4. Except in the indicated 
respects, the piston shown in Figure 5 is like that 
shown in Figures 1 to 4. 
The pistons shown in the drawings and here 

inbefore described were designed for installation 
in two-stroke cycle internal combustion engines 
with nozzles in their crankcases alined with the 
bores 40 in the pin carriers if and connected to 
the lubricating systems of the engines so that 
when the engines are operating streams of lubri 
cating oil are continuously squirted from the noz 
zles into the bores. The oil squirted into the bore 
40 is deflected by the baffle 43 into the bore 42 
and, thence, into the chamber 28. The hiatus 
at the junction of the bores 40 and 42 permits oil 
which drains from the chamber 28 through the 
bore 42 to flow into the space between the side 
wall of the pin carrier and the skirt of the piston 
instead of into the bore 40 and thus obviates in 
terference by oil draining from the chamber 28 
through the bore 42 with introduction of further 
oil into the chamber. Location of the inner end 
of the bore 42 at a point above the lowest level of 
the bottom of the chamber 28 insures that the 
volume of oil in the chamber will never be re 
duced below a fixed value by drainage through 
the bore 42. 
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Upon deceleration of the piston in the direc-. 
tion toward which the chamber 28 faces or ac 
celeration of the piston in the opposite direction,..., 
the oil in the chamber 28 is dashed by inertia. 
onto the portion of the crown 12 (or 50) directly 5. 

the oil which is dashed onto the crown is momen 
tarily held against it by inertia. In any event, 
immediately or after a moment, the oil which has 
been dashed out of the chamber 28 drops, or flows 
down the skirt 3 or the struts 2 (or 53) or 
splashes or is dashed by inertia back into the 
chamber or into the space between the side wall 
of the pin carrier and the skirt. To reach the last 
mentioned space, the oil, in the case of the piston 
shown in Figures 1 to 4, passes through the spaces 
between the skirt and the "foot 20 and the struts 
22 or flows over the struts 22 or, in the case of 
the piston shown in Figure 5, passes through the 
space between the skirt and the foot 52. In this 
way the space between the side wall of the pin 
carrier and the skirt is kept filled with oil up to 
the level of the upper end of the bore 4 through 
which the excess escapes into the crankcase of the 
engine. 
Of course, upon deceleration of the piston in 

the direction toward which the chamber 28 faces 
or acceleration of the piston in the Opposite di 
rection, the oil in the space between the side wall 
of the pin carrier and the skirt is also dashed up 
wardly by inertia. Besides moving about in the 
space confined by the pin carrier and the body 
of the piston in the particular manners which 
have been mentioned the oil in this space drops 
and flows and is dashed and splashed and welters 
around more or less at random. The total result 
of all this movement and the continuous replace 
ment with cooler oil of the oil heated by contact 
with the interior of the piston is to efficiently 
and uniformly cool the whole of the piston. The 
efficiency and uniformity of the cooling, partic 
ularly of the crown, is augmented by conducting 
the oil introduced through the bore 40 into the 
chamber and dashing it therefrom Onto the 
crown, instead of squirting it directly onto the 
crown, since the former results in more general 
and even application of the oil to the crown. 
Sidethrust is transmitted from one to the other 

of the connecting rods and the skirts of the pis 
tons shown in the drawings through the pin car 
riers and their lateral bearings on the bands 5 
of the skirts and the feet 20 and 52. In the case 
of the piston shown in Figure 5, the portion of the 
side thrust transmitted through the lateral bear 
ing of the pin carrier on the foot 52 is transmitted 
from one to the other of the foot and the skirt 
through the vertically disposed struts 53 and the 
crown 50. In the case of the piston shown in 
Figures 1 to 4, the portion of the side thrust trans 
mitted through the lateral bearing of the pin car 
rier on the foot 20 is transmitted from One to the 
other of the foot and the skirt, partly through the 
vertically disposed struts 2 and the crown 2, 
but mainly through the diagonally disposed struts . 
22. 
Loads are transmitted from one to the other of 

the connecting rods and the crowns of the pistons, 
not through the skirts of the pistons, but through 
the pin carriers, their end bearings on the feet 
29 and 52, the feet 20 and 52 and the vertically 
disposed struts 2 and 53. Consequently, the 
skirts need be only thick enough to withstand 
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safely without distortion the portion of the side 
thrust transmitted to them through the Crowns of 
the pistons. This makes it possible to reduce the 
skirts in thickness in the zones between the 
crowns and the bands 5 in which the compres 

- sion rings are located, to the end of reducing the 
amount of heat transmitted from the crowns to 
the bands through these zones, without danger of 
distortion of the skirts in these zones. This and 
the cooling of the bands 5 in which the compres 
sion rings are located by the oil splashed On them 
minimizes danger of these bands attaining a Sufi 
ciently high temperature to carbonize lubricating 
oil and stick the rings. 
Since the bodies, the feet and the struts which 

join the feet to the bodies of the pistons shown 
in the drawings are symmetrical with respect to 
all planes within which the axes of the bodies lie 
and the bodies are not fixed to the pin carriers, 
the bodies of the pistons will expand uniformly 
in all directions radially and the stresses which 
arise in the first mentioned elements when the 
temperatures of the pistons are raised or lowered 
are minimized. The uniformity of expansion of 
the bodies of the pistons in all directions radially 
and the minimization of the stresses which arise 
in the "bodies, the feet and the struts of the pis 
tons when the temperatures of the pistons are 
raised or lowered, of course, makes it possible to 
fit the pistons in the cylinders with less clearance 
without incurring danger of Seizing when the 
pistons are hot, with the advantages hereinbefore 
indicated, and lengthens the lives of the pistons. 
The properties mentioned are, of Course, aug 
mented by the efficient and uniform cooling of 
the pistons, 
When the pistons shown in the drawings and 

hereinbefore described are installed in an inter 
nal combustion engine and the engine is Operat 
ing the bodies of the pistons rotate about their 
axes. On the pin carriers under the influence of a 
force to which the pistons are inherently sub 
jected as a result of operation of the engine. To 
what this force is attributable I have not ascer 
tained but it has been suggested that it is attrib 
utable to the unavoidable minute lateral play of 
the pistons in the cylinders. However this may 
be, the rotation has the very desirable effect of 
eliminating the tendency to concentrate the wear 
on two sides of the pistons and reducing the 
tendency of the cylinders to wear out of round 
since it naturally results in uniformizing the 
wear of the pistons at all points in their circum 
ferences and maintaining them of the same shape 
as the cylinders. Also, particularly in engines 
whose cylinders are not vertically disposed, the 
rotation has the further very desirable effect of 
promoting uniformity of cooling Of the pistons 
by the oil introduced into their interiors. 
The upper end and lateral bearings of the pin 

carriers are kept thoroughly lubricated by the 
oil which drops and flows and is dashed and 
Splashed and welters around in the spaces con 
fined by the pin carriers and the bodies of the 
pistons. The lower lateral bearings of the pin 
carriers, the bearings of the piston pins and the 
bearings of the bushings 33 on the sleeves 30 are 
kept thoroughly lubricated by seepage of oil from 
the supplies in the spaces between the side walls 
of the carriers and the skirt. In the cases of the 
bearings of the piston pins and the bearings of 
the bushings 33 on the sleeves 30, the seepage is 
through the oil grooves in the Surfaces of the 
bushings 32 and, thence, to the oil grooves in 
the surfaces of the bushings 33. However, to in 
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sure that the mentioned bearings will be ade 
quately lubricated until sufficient oil reaches 
them from the supplies in the spaces confined by 
the pin carriers and the bodies of the pistons, I 
consider it desirable to lubricate these bearings 
thoroughly before the pistons are installed in an 

- 2- . . . engine. s 

Offhand, the rings 39 may appearinadequate 
to hold the pin carriers in the pistons, But when 
it is considered that in two-stroke cycle internal 
combustion engines the load transmitted from 
one to the other of the pistons and the connect 
ing rods is always compressive, it will be seen 
that there is actually no need for anything to 
hold the piston Carriers in the pistons while the 
engines are operating normally. And further, it 
has been found that the rings 39 are adequate to 
hold the pin carriers in the pistons even when 
the pistons seize badly in the cylinders. 
I claim: 
1. In a piston, a body, and means for transmit 

ting motion from one to the other of the body 
and a connecting rod including an element on 
which the connecting rod may oscillate with re 
spect to the body, and a member interposed be 
tween the element and the body but not fixed 
With respect to the body. 

2. In a machine, a piston which includes a 
body, and means for transmitting motion from 
One to the other of the body and a crank includ 
ing a rod with respect to which the body is ro 
tatable under the influence of a force to which 
it is inherently subjected as a result of operation 
of the machine. 

3. In a piston, a body, and means for transmit 
ting motion from one to the other of the body 
and a connecting rod including an element on 
which the connecting rod may Oscillate with re 
spect to the body, and a member with respect 
to which the body is rotatable interposed between 
the element and the body. 

4. In a piston, a body which is substantially 
symmetrical with respect to all planes within 
which its axis lies and within which there is an 
end bearing surface which faces away from its 
crown and a cylindrical lateral bearing surface 
coaxial with the body, and means for transmit 
ting motion from one to the other of the body 
and a connecting rod including a member which 
is disposed within the body and on which there 
are end and cylindrical lateral bearing surfaces 
disposed opposite the corresponding bearing 
surfaces on the body so that the body may rotate 
with respect to the member. 

5. In a piston, a body which is substantially 
symmetrical with respect to all planes within 
which its axis lies and within which there is at 
a distance from its crown a cylindrical lateral 
bearing surface coaxial with the body, a member 
within the body which is disposed between its 
crown and the mentioned bearing surface and is 
substantially symmetrical and joined to the body 
substantially symmetrically with respect to all 
planes within which the axis of, the body lies 
and on which there is an end bearing Surface 
which faces away, from the crown and a cylin 
drical lateral bearing surface coaxial with the 
body, means for transmitting motion from one 
to the other of the body and a connecting rod 
including a member which is disposed within the 
body and on which there are end and cylindrical 
lateral bearing surfaces disposed opposite the 
corresponding bearing surfaces on the body and 
the first specified member so that the body may 
rotate with respect to the second specified men 
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ber under the influence of a force to which it is 
inherently subjected as a result of operation of 
the piston, and means to retain the second speci 
fied member within the body disposed at the end 
of the second specified member most distant 
from the crown but movable to a position in 
which the second specified member may be re 
moved from the body. 

6. In a piston, a body which includes a crown 
and a skirt, a chamber within the body opposite 
the center of the crown with an open side which 
faces the crown and through which cooling liquid 
may be dashed from the chamber onto the center 
of the crown by inertia as a result of deceleration 
of the piston in the direction toward which the 
chamber faces or acceleration of the piston in 
the opposite direction, and a passage through 
which cooling liquid may be introduced into the 
chamber without first striking the crown. 

7. In a piston, a body which includes a crown 
and a skirt, a chamber within the body with an 
?open Side which faces the crown and through 
which cooling liquid may be dashed from the 
chamber onto the crown by inertia as a result 
of deceleration of the piston in the direction to 
Wald Winich the chamber faces or acceleration of 
the piston in the opposite direction, a passage 
through which cooling liquid may be introduced 
into the chamber including a section into which 
cooling liquid may be Squirted and a section 
through which cooling liquid may pass from the 
first mentioned section into the chamber, and 
a hiatus in the passage at the junction of the 
Sections through which cooling liquid which 
drains from the chamber into the second men 
tioned section of the passage may escape there 
from to obviate interference of it with introduc 
tion of further cooling liquid into the chamber. 

8. In a piston, a body which includes a crown 
and a skirt, a member with an opening through 
it disposed within and crosswise of the body and 
fixed with respect to the body with spaces between 
it and the crown and the skirt, a member through 
which and the first specified member motion 
is transmitted from one to the other of the body 
and a connecting rod disposed within the body, 
a chamber in the second specified member with 
an open side which faces the Crown and registers 
with the opening in the first specified member 
and through which and the opening in the first 
specified member cooling liquid may be dashed 
from the chamber onto the crown by inertia as 
a result of deceleration of the piston in the direc 
tion toward which the open side of the chamber 
faces or acceleration of the piston in the oppo 
site direction, a passage through which cooling 
liquid may be introduced into the chamber and 
drained therefrom without interfering with the 
introduction of further cooling liquid into the 
chamber including a section which extends 
lengthwise through the Second specified member 
from its end which is most distant from the 
crown to a point nearer the region in which 
the chamber is located and into which cooling 
liquid may be squirted and a section which ex 
tends laterally through the second specified 
member into the chamber from a point beyond 
the last mentioned end of the first mentioned Sec 
tion, and means for deflecting cooling liquid 
squirted out of the last mentioned end of the 
first mentioned section into the second men 
tioned section and, thence, into the chamber. 

9. In a piston, a body which includes a crown 
and a skirt, a member with piston pin bearings 
in it disposed within the body with an annular 
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chamber closed at its end most distant trom 
the crown into which open the piston pin bear 
ings between it and the skirt, grooves which ex 
tend lengthwise of the bearings and open into 
the chamber in the surfaces of the bearings, and 
a passage through which lubricant may be in 
troduced into the chamber and, thence, into the 
grooves in the bearings. 

10. In a machine, a piston which includes a 
crown and a skirt, a member with piston pin 
bearings in it disposed within the body with an 
annular chamber closed at its end most distant 
from the crown into which open the piston pin 
bearings between it and the skirt, a connecting 
rod with a piston pin bearing in it, a piston pin 
journalled in the bearings in the member and 
the connecting rod, grooves in the surfaces of the 
bearings which extend from ends to ends of the 
bearings, and a passage through which lubricant 
may be introduced into the chamber and, thence, 
Successively, into the grooves in the bearings in 
the member and the grooves in the bearing in 
the connecting rod, . 

11. In a piston, a body which includes a crown 
and a skirt and is substantially symmetrical with 
respect to all planes within which its axis lies, 
an annular member which is substantially sym 
metrical with respect to all planes within which 
its axis lies disposed within the body substan 
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tially coaxially therewith and with spaces be 
tween it and the crown and skirt and joined to 
the body Substantially symmetrically with respect 
to all planes within which the axis of the body 
lies, an end bearing surface which faces away 
from the crown on the annular member, cylin 
drical lateral bearing surfaces on the annular 
member and the skirt farther distant from the 
crown than the annular member, means for 
transmitting motion from one to the other of the 
body and a connecting rod including a member 
which is disposed within the body and on which 
there are end and cylindrical lateral bearing sur 
faces disposed opposite the corresponding bear 
ing surfaces on the annular member and the 
skirt. So that the body may rotate with respect 
to the Second specified member under the influ 
ence of a force to which it is inherently subjected 
as a result of operation of the piston, a cham 
ber in the second specified member with an open 
side which faces the crown and registers with the 
Opening in the annular member and through 
which and the opening through the annular 
member lubricant may be dashed onto the crown 
by inertia as a result of deceleration of the pis 
ton in the direction in which the open side of 
the chamber faces or acceleration of the piston 
in the opposite direction, a passage through 
which lubricant may be introduced into the 
chamber and supplied to the mentioned bearing 
Surfaces and drained from the chamber without 
interfering with the introduction of further cool 
ing liquid into the chamber including a section 
which extends lengthwise through the second 
specified member from its end which is most dis 
tant from the crown to a point nearer the region 
in which the chamber is located and into which 
cooling liquid may be Squirted and a section 
which extends laterally through the Second speci 
fied member into the chamber from a point be 
yond the last mentioned end of the first men 
tioned section, means for deflecting cooling liq 
uid squirted out of the last mentioned end of the 
first mentioned section into the second mentioned 
section and, thence, into the chamber, and means 
to retain the second specified member within the 
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body disposed at the end of the second specified 
member most distant from the crown but nov 
able to a position in which the second specified 
member may be removed from the body. 

12. In a piston, a body, means for transmit 
ting motion from one to the other of the body 
and a connecting rod including an element on 
which the connecting rod may Oscillate with re 
spect to the body, a member with respect to which 
the body is rotatable interposed between the ele 
ment and the body, and a passage through which 
lubricant may be introduced into the body to 
cool the piston and lubricate the bearings on 
which the body is rotatable with respect to the 
member and the connecting rod Oscillates with 
respect to the body. 

13. In a machine, a piston which includes a 
body which includes a crown and a skirt and is 
substantially symmetrical with respect to all 
planes within which its axis lies, an annular 
member which is substantially Symmetrical with 
respect to all planes within which its axis lies 
disposed within the body coaxially therewith and 
with spaces between it and the crown and the 
skirt and joined to the body Substantially Syn 
metrically with respect to all planes within which 
the axis of the body lies, an end bearing Surface 
on the annular member which faces away from 
the crown, cylindrical lateral bearing Surfaces 
on the annular member and the skirt farther dis 
tant from the crown than the annular member, 
means for transmitting motion from one to the 
other of the body and a crank including a men 
ber with piston pin bearings in it disposed within 
the body with an annular chamber closed at its 
end most distant from the crown into which open 
the piston pin bearings between it and the skirt, 
a chamber in the second specified member with 
an open side which faces the crown and registers 
with the opening through the annular member 
and through which and the opening through the 
annular member lubricant may be dashed onto 
the crown by inertia as a result of deceleration 
of the piston in the direction in which the open 
side of the chamber faces or acceleration of the 
piston in the opposite direction, end and cylin 
drical lateral bearing surfaces on the second 
specified member disposed opposite the corre 
sponding bearing surfaces on the annular men 
ber and the skirt so that the body may rotate 
with respect to the second specified member un 
der the influence of a force to which it is inher 
ently subjected as a result of operation of the 
machine, a connecting rod with a piston pin bear 
ing in it, a piston pin journalled in the bearings 
in the second specified member and the connect 
ing rod, grooves in the surfaces of the bearings, 
a passage through which lubricant may be in 
troduced into the second mentioned chamber and, 
thence, supplied to the first mentioned chamber 
and the mentioned bearing surfaces and drained 
from the second mentioned champer without in 
terfering with the introduction of further lubri 
cant into it including a section which extends 
lengthwise through the second specified member 
from its end which is most distant from the 
crown to a point nearer the region in which the 
second mentioned chamber is located and into 
which lubricant may be squirted and a Section 
which extends laterally through the Second Speci 
fied member into the second mentioned chamber 
from a point beyond the last mentioned end of 
the first mentioned section, means for deflect 
ing lubricant squirted out of the last mentioned 
end of the first mentioned section into the Second 
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2,879,359 
mentioned section and, thence, into the second 
mentioned chamber, and means to retain the sec 
ond specified member within the body disposed 
at the end of the Second specified member most 
distant from the crown but movable to a position. 
in which the second specified member may be re 
moved from the body. 

14. A piston comprising, in combination, a body 
having a head portion and a circular skirt, means 
including a plurality of Symmetrically Spaced 
struts adjoining the head portion and providing a 
bearing concentric With the Skirt, Said skirt hav 
ing an inner bearing surface concentric with the 
outer surface of the skirt, a carrier disposed with 
in the body and rotatably supported therein by 
said bearing and bearing Surface, Said carrier 
being Spaced from the skirt intermediate the bear 
ing surfaces and having therein a piston pin bear 
ing, and means holding the carrier in place with 
irespect to the body. 

l3. A piston comprising, in combination, a body 
having a head portion and a circular skirt, means 
including a plurality of struts adjoining the head 
portion and spaced radially inwardly and Sym 
metrically with respect to the skirt providing an 
inner Support element, said skirt having relatively 
thin walls which are Substantially Symmetrical 
With respect to planes passing through the axis 
thereof, a bearing Surface on the inside of the 
skirt near the end thereof opposite Said inner 
support element, and a carrier located by and Sup 
ported between said Support element and bearing 
Surface and being Spaced from the skirt except at 
said bearing surface, Said carrier having a piston 
pin bearing therein. 

16. In a piston adapted for reciprocating move 
ment in a machine, the combination comprising 
a body having a head portion and a skirt which 
are both substantially Symmetrical With respect 
to planes through the longitudinal axis of the 
skirt, and means Within the body rotatably Sup 
porting the body and lupon which Said body ro 
tates during reciprocation, said means providing 
a trap for cooling liquid adjacent and facing the 
inner surface of the head portion from which cool 
ing liquid is dashed Onto the head portion during 
deceleration of the piston in one direction of no 
tion or acceleration of motion in the opposite di 
rection. 

17. In a piston adapted for reciprocating move 
ment in a machine, the combination comprising, 
a body having crown and skirt portions, Syn 
metrically disposed cooling ribs on the inner sur 
face of the crown portion, and means within the 
piston body adapted to trap a quantity of cool 
ing liquid Sufficient to be dashed upon and cover 
the inner Surface of the crown portion during 
deceleration of the notion of the piston in one 
direction or acceleration of the motion in the op 
posite direction, said means having an Opening 
therein for the introduction of cooling liquid 
thereinto without first striking the crown. 

18. A piston comprising, in combination, a body 
having a head portion and a circular skirt, a car 
rier disposed within the body and having a piston 
pin bearing therein, said body and carrier having 
cooperating circular bearing surfaces through 
which the body is carried by the carrier and 
upon which the body is rotatable with relative 
freedom with respect to the carrier about the 
axis of the skirt, and means holding the carrier 
in place with respect to the body. 

19. In a machine and in combination with a 
connecting rod and a cooperating piston pin, a 
piston comprising, in combination, a circular pis 
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ton body which is substantially symmetrical with 
respect to the central axis thereof, means within 
the body providing a piston pin bearing, and 
means connecting said means and body in a man 
ner such that the body rotates about its central 
axis under the influence of force to wirich it is 
subjected as a result of operation of the machine. 

20. In a machine and in combination with a 
connecting rod and a cooperating piston pin, a 
piston comprising, in combination, a body having 
skirt and crown portions, said skirt portion hav 
ing an open end opposite the crown portion, a car 
rier within the body having a piston pin bearing 
therein, means near and supported from the 
crown portion of the body providing a bearing 
concentric with the skirt portion and having 
plane and cylindrical surfaces, said skirt portion 
having an inner bearing surface near the open 
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end thereof, said carrier having bearing surfaces 
engaging the surfaces of said bearing and said 
inner bearing surface rotatably to Support the 
body, and removable means for holding the car 
rier in place axially with respect to the skirt 
without preventing rotation between carrier and 
body. 

21. A piston comprising, in combination, a body 
having a head portion and a circular skirt, means 
including a plurality of struts adjoining the head 
portion and spaced radially inwardly and sym 
metrically with respect to the skirt providing an 
inner Support element, a Second group of struts 
symmetrically spaced and diagonally disposed 
with respect to the first mentioned struts for 
additionally supporting Sald support element, said 
skirt having relatively thin walls which are sub 
stantially symmetrical with respect to planespass 
ing through the ads thereof, a bearing surface on 
the inside of the skirt near the end thereof oppo 
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site said inner support element, and a carrier lo 
cated by and supported between said support ele 
ment and bearing surface and being spaced from 
the skirt except at said bearing surface, said car 
rier having a piston pin bearing therein. 

22. In a piston, a body which includes a crown 
and a skirt, a member disposed within the body 
with a chamber in it with an Open side which 
faces the crown and through which cooling liquid 
may be dashed from the chamber onto the crown 
by inertia as a result of deceleration of the piston 
in the direction toward which the chamber faces 
or acceleration of the piston in the opposite direc 
tion, a passage through which cooling liquid may 
be introduced into the chamber, and an annular 
space between the member and the body into 
which cooling liquid passes from the Crown. 

23. In a piston, a body which includes a crown 
and a skirt, means for transmitting motion from 
one to the other of the body and a connecting 
rod including a member which is disposed with 
in the body, an annular member disposed within 
and joined to the body with spaces between it and 
the crown and the skirt through which the body 
is mounted on the first specified member So that 
it may rotate with respect thereto, a chamber in 
the first specified member with an open side 
which faces the crown and registers with the 
opening in the annular member and through 
which and the opening through the annular mem- . 
ber cooling liquid may be dashed onto the crown 
by inertia as a result of deceleration of the pis 
ton in the direction in which the open side of the 
chamber faces or acceleration of the piston in the 
opposite direction, and a passage through which 
cooling liquid may be introduced into the cham 
ber. 
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