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This invention relates to pistons and more 
particularly to pistons composed of a mate. 
rial having a higher or different co-efficient of 
expansion than that of the cylinders in which 

is they are to operate, as for instance, where 
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aluminum or aluminum alloy pistons are 
used in cylinders of cast iron or the like. 
As is well known, such pistons possess 

many desirable qualities such as lightness, 
high heat conductivity and the like. How 
ever, the differences in expansion of the pis 
tons and cylinders produce various difficul 
ties and disadvantages, for example, the pis 
tons will either stick when hot or will slap 
when cold. 
The principal object of my invention is to 

provide a piston which may be made of alu 
minum, aluminum alloy, or the like, which 
can be fitted with a very small clearance and 
which will maintain this clearance substan 
tially unchanged throughout the tempera 
ture ranges met in practice, without slapping, 
binding, scoring of the cylinder, or undue 
wear in the piston itself. 
These and other objects of my invention, 

as well as the invention itself, will be better 
understood from the description of one prac 
tical embodiment of the invention which is 
illustrated in the accompanying drawings, in 
which 

Fig. 1 is a side elevation of a piston em 
bodying this invention; s 

Fig. 2 is a central longitudinal section 
taken online 22 of Fig. 1; 

Fig. 3 is a bottom plan view; and 
Fig. 4 is a central longitudinal section at 

right angles to that of Fig. 2. 
The piston shown has ahead 1 and a skirt 

2, separated part way of their circumference 
by an air gap 3 and integrally joined for 
the remainder as at 4. 
The head is preferably cup-shaped and 

is shown as having a top 5 and a depending, 
annular flange 6 which may be provided with 
circumferential grooves 7 for the piston 
rings. 
The skirt is provided with thrust faces in 

termediate the openings 19 and 20 through 
the skirt and in alignment with the opening 
through the wrist pin bearing. The skirt 

thrust face 17 which bears the load on the ex 
pansion stroke is integral with the head as 
shown at 4. In the embodiment shown the 
groove 3 extends for about two hundred and 
seventy degrees about the piston. 55 
Depending from the center of the top is a 

column 8 which carries a wrist pin bearing 
or boss 9. Webs 10, 11, 12 and 13 radiate 
from the central column and are integrally 
joined to the top and flange of the head and so 
to the wrist pin bearing. The bearing mem 
ber 9 is also connected to the skirt in the em 
bodiment shown by web 12 which is extend 
ed downwardly and outwardly to the skirt 
and integrally joined thereto from the mem- as 
ber 4 to the bottom of the skirt, thus material 
ly strengthening and stiffening the connec 
tion as well as the head and skirt separately. 
The portion of the piston which bears the 
thrust load is thus greatly strengthened to 70 
bear the explosion load. In the embodiment 
shown, the web 12 is substantially rectangu 
lar from the top to the lower part of the boss, 
filling in the space between and joining the 
top of the head, the inside wall of the side of 75 
the head, the cross webs 11 and 13 and the 
inside wall of the thrust face 17 of the skirt. 
Below the boss, the web 12 is tapered off until 
it is triangular in shape. The web 10 is like 
wise rectangular in shape to the lower edge 80 
of the side wall of the head; from there it 
tapers to the boss to which it is joined at 
about the center. The webs are thus con 
structed to take the working strains and so 
strengthen and brace the piston that there be 85 
no danger of flexing the head, top or other 
wise distorting the top or the thrust face 17 
relative to each other or the bearing 9. This 
is all the more important since the other por 
tions of the piston must be made flexible to 90 
allow for the difference in expansion between 
the aluminum piston and the iron cylinder. 
In the embodiment shown this flexibility is 
accomplished by a slit 14 in the thrust face 
18. Preferably this slit extends the entire 95 
length of the skirt. 
To limit the expansion and contraction of 

the skirt to, or substantially to, that of the 
cylinder in which it operates, Ispan this slit 
with members made of material having sub- 100 
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2 
stantially the same co-efficient of expansion 
as the cylinder. In the embodiment shown I 
have employed bands 15 and 16 of iron since 
the cylinder in which this piston is to be em 
ployed is iron. The bands are shown as 
rods and are mounted in grooves 23 and 24 in 
the inside of the skirt. The ring 15 is above 
the boss and just below the slit 3. The ring 
16 is just above the lower end of the piston. 
The rings are maintained in place by some 
suitable means such as bearings formed in 
the web 12 and ribs 25 and 26 formed on the 
inside of the piston wall. 

Preferably the rings are placed in the mold 
in which the piston is cast so that the skirt 
is cast around them. When the skirt shrinks 
on cooling, the shrinkage of the aluminum be 
ing greater than that of the steel, the rings are placed under compression and the skirt 
under tension, thus holding the skirt tightly 
upon the rings under all service conditions. 
Thus it will be seen that the size of the skirt 
is controlled by the expansion of the rings. 
The split furnishes room for any circumfer 
ential expansion of the skirt. 
I do not wish to be limited to the embodi 

ment of my invention shown, or the details 
thereof, since it will be apparent that many 
departures may be made from both this em 
bodiment and its details, without departing 
from the spirit of the invention. 
I claim: 
1. A piston comprising a head, a central 

depending wrist pin boss and a skirt connect 
ed to the head at one side and separated from 
the head at the opposite side, 

2. A piston having a skirt split throughout 
its entire height on one side and spaced from 
the head for the majority of its circumference 
and closed one piece rings of a different ma 
terial inside said skirt contacting the same 
throughout their length and maintained un 
der compression thereby. 

3. A piston having a head, a depending 
wrist pin boss carried thereby, a central web 
perpendicular to the axis of the boss and 
connecting the boss to the head, and a split 
skirt connected to the head and to one side of 
the web. 

4. A piston having a head, a depending 
wrist pin boss carried thereby, a split skirt 
connected to the head at one side, a diametric 
web integral with the head, boss and skirt, 
and rings within the skirt and exerting out 
ward pressure thereon. 

5. A piston having a head a skirt, a dia 
metric web integral with the head ana skirt, 
the head and skirt E; integrally connected 
in the vicinity of the web, and a split through 
out the height of the skirt and opposite the 
junction of the skirt and web. 

6. In a piston for an internal combustion 
engine, the combination of a head and a skirt 
portion, each made of a material of a rela 
tively high co-efficient of expansion under 
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heat, the skirt being connected to the head at 
one side only, the remainder of the skirt being 
separated from the head, said skirt being pro 
vided with an opening to permit expansion 
and contraction of the skirt, and rings of a 
material having a lower coefficient of expan 
sion than the material of which the skirt is 
made connected to the skirt spanning said 
opening, and regulating the expansion, and 
contraction of the skirt. 

7. In a piston for internal combustion en 
gines, the combination of a head, a skirt and 
piston pin bearing all made of amaterial of 
a relatively high co-efficient of expansion, 
the skirt comprising thrust faces, one of which 
only is connected to the head, the other thrust 
face being provided with an opening to per 
mit the expansion and contraction of the 
skirt and means of a material of a lower co 
efficient of expansion than the material of 
the skirt mounted in said skirt and regulating 
the expansion and contraction of the skirt. 

8. In a piston for internal combustion en 
gines, the combination of a head, a skirt and 
a wrist pin bearing made of a material of a 
relatively high co-efficient of expansion, the 
skirt comprising thrust faces, one of which 
only is connected to the head, the other por 
tion of the skirt being separated from the 
head by an air gap, the other thrust face be 
ing provided with an opening extending the 
length of the skirt permitting the expansion. 
and contraction of the skirt and rings of a 
lower co-efficient of expansion than the mate 
rial of the skirt mounted in the skirt span 
ning said openings and regulating the expan 
sion and contraction of the skirt. 

9. In a piston for an internal combustion 
engine, the combination of a cup-shaped 
head, a skirt and a bearing for a wrist pin 
made of material of a relatively high co-effi 
cient of expansion, said skirt comprisin 
thrustfaces, a substantially triangularshap 
web extending from the lower portion of the 
head on one side of the piston to the lower 
portion of the skirt on the other and connect 
ing the top and bottom portions of the inside 
of the head, the piston pin bearing and the in 
side of one of the thrust faces of the skirt, the 
thrust face of the skirt thus connected to the 
web being also connected to the head, the 
other portions of the skirt being separated 
from the head, the other thrust face bein 
split from end to end and rings of a materia 
of a different co-efficient of expansion than 
that of the skirt being mounted in said skirt 
spanning said slit in the other thrustface and 
regulating the expansion and contraction of 
the skirt. 

10. In a piston for an internal combustion 
engine, the combination of a cup-shaped 
head, a skirt and a wrist pin bearing, said 
skirt being connected to the head by a sub 
stantially triangular shaped web which also 
connects the boss to the skirt and web and 

70 

s 

80 

OO 

OS 

0. 

5 

20 

25 



1,784,291 

which extends from the head to the lower 
portion of one side of the inside of the skirt, 
uniting that portion of the skirt and the wrist 
pin bearing with the top and bottom of the 
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5. 

inside of the head. 
11. In a piston for an internal combustion 

engine, the combination of a cup-shaped head, 
a skirt and a wrist pin bearing, said skirt be 
ing connected to the head by a substantially 
triangular shaped web which also connects 
the boss to the skirt and web and which ex 
tends from the head to the lower portion of 
one side of the inside of the skirt, uniting 
that portion of the skirt and the wrist pin 
bearing with the top and bottom of the inside 
of the head, and webs extending substantial 
ly perpendicular to said triangular-shaped 
web and joining the said triangular-shaped 
web to other portions of the top and side 
walls of the head. 

12. A piston comprising an integrally cast 
head and skirt, the skirt being split through 
out its entire height on one side and separat 
ed from the piston head throughout the ma 
jority of its periphery and spaced closed one 
piece rings of a different material inside the 
skirt, and maintained under compression 
thereby. 

13. A piston comprising an integrally con 
nected head and skirt, the skirt being longi 
tudinally split and two closed rings of a dif 
ferent material inside the skirt and main 
tained under compression thereby, one con 
trolling the expansion of the skirt above the 
wrist pin and the other controlling the ex 
pansion of the skirt below the wrist pin. 
In testimony whereof I hereunto affix my 

signature this 5 day of April, 1926. 
FRANKJARDINE. 


