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This invention relates to pistons for in 
ternal combustion engines. It is especially 
concerned with pistons composed of a ma 
terial the coefficient of expansion of which 
is greater than that of the material compos 
ing the walls of the engine cylinder. 
One object of the invention is to provide 

a piston capable of operation in an cine 
cylinder at various temperatures with a 
very small initial clearance. 
Another object is to provide an aluminum 

alloy piston capable of operating in an iron 
cylinder at various temperatures with a very 
small initial clearance. 
Another object, is to provide an internal 

combustion engine piston having substan 
tially constant maximum diameter across 
the thrust faces of the skirt at all tempera 
tures. 
Another object is to provide an internai 

combustion engine piston adapted to main 
tain a uniform clearance between the thrust 
faces of the skirt and the engine cylinder 
walls at all temperatures. 
Another object of the invention is to pro 

vide a piston having a skirt adapted auto 
matically to adjust its shape and size to 
the confining cylinder walls. - 
Other objects will be pointed out in the 

following specification in which my inven 
tion is set forth. 
Many efforts have been made to design 

pistons for internal combustion engines 
which could be fitted into the engine cylin 
der with a relatively small clearance or 
space between the walls of the piston and 
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cylinder at ordinary temperatures 
which would not “seize' or “stick' in the 
cylinder when they became highly heated. 
When the materials composing the piston 
and cylinder have substantially the same 
coefficients of expansion it is not extremely 
difficult to realize these aims in part, al 
though in use the piston becomes more high 
ly heated than the cylinder, since the latter 
is artificially cooled by water jackets, heat 
radiating fins, etc. There are limits of 
clearance, however, below which pistons will 
seize in cylinders of the same material. For instance iron pistons fitted into iron cylin 

cylinder durin 

and 
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ders with a very small clearance, say .002' 
in a 3’ piston will seize in the cylinder 
when heated. 
When aluminum pistons are used in an 

iron cylinder, much more difficulty is ex 
perienced since the coefficient of expansion 
of aluminum is approximately three times 
as great as that of cast iron. 

in order that pistons having high co 
efficients of expansion, as compared with 
iron, may have ample clearance in an iron 
cylinder when heated and in use it is neces 
sary to provide them with excessive clear 
ance when cold. This large clearance per 
mits lateral movement of the piston in the 
cylinder when the engine is first started 
producing noises, commonly known as 
“slap' or “knock.” 

Various expedients have been resorted to 
in an effort to overcome these difficulties, but 
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so far as I am aware, up to this time no 
satisfactory solution has been found. By 
E. invention, however, I provide a piston 
which is capable of operating in an engine 
cylinder at all working temperatures with a 
very small initial clearance, regardless of 
the temperatures of the piston and cylinder 
and also regardless of the coefficients of ex 
pansion of the materials comprising the 
piston and the cylinder. Furthermore, the 
piston is automatic in adjusting itself to the 

changes incident to tem 
peratures, speeds, rates and amounts of ex 
pansion, etc., thereby maintaining substan 
tially the same clearance between the thrust 
faces of the piston and the cylinder walls at 
all times. 
One embodiment of my invention is dis 

closed in the drawings attached to this 
specification and forming a part hereof, in 
which; Fig. 1 is a side elevation of a piston 
mounted in an internal combustion engine 
cylinder. 

Fig. 2 is a sectional view taken on line 
2-2 of Fig. 1 looking in the directions in 
dicated and showing the clearance at the 
sides of the piston greatly exaggerated. 

Fig. 3 is a cross sectional view taken on 
line 8-3 of Fig. 2 and; 
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Fig. 4 is a cross sectional view taken on 
line 4-4 of Fig. 1. 

In carrying out my invention I provide a 
E. 1 of the trunk type comprising a 
ead 2 and a skirt 3. The head 2 comprises 

a disc from the periphery of which depends 
a ring flange provided with ring grooves 2a. 
for receiving packing rings 2b. The skirt 3 
may be integral with or otherwise suitably 

O secured to the head 2. In the modification 
shown the two parts are integral and com 
prise a piston of the general “trunk type 
in which the skirt is a continuous substan 

S 
tially circular shell. The ordinary bosses 3a. 
are integral with the inner surface of the 
skirt and are attached to and supported from 
the head 2 by a web 3b which also serves to 
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connect the head and skirt and to make 
ck mir-fir -- id tie ICO aS a C a 

Horizontal slots 4 cit entirely through the 
skirt 3 at its upper end completely separate 
portions of the skirt from the ring flange 
of the head. These slots are preferably 
formed in diametrically opposite sides of the 

5 skirt and are symmetrical with respect to a 
line drawn at right angles to the center line 
of the bosses. SE the length of the 
slots may vary but a minimum of 60° and a 
maximum of 90° has been found satisfac 
tory. 

elief ducts 5 suitably spaced in the skirt 
8 permit the escape of oil from the cylinder 
walls to the interior of the piston while 
ducts 6 conduct oil from the interior of the 
piston to the bosses and wrist pin. 
The outer surface of the skirt is substan 

tially cylindrical throughout its length but 
has diametrically opposite parts 7 which 
are slightly relieved or depressed below the 
true cylindrical contour thereof thus making 
the outer Surface slightly oval when the 
skirt is viewed in cross section. These re 
lieved surfaces 7 preferably extend for 
about 60° an either side of the center of each a . O- O boss and join the two remaining surfaces 8 
which constitute parts of the true cylindrical 
Surface of the piston. 

Since the surfaces 8 are located on a line 
drawn at right angles to the center line of 
the bosses they constitute the “thrust’ 
faces of the piston, namely those faces which 
take the lateral pressure of the piston caused 
by the angularity of the connecting rod with 
respect to the piston. These surfaces ex 
tend for the full length of the skirt and, 
being formed with a radius of curvature 
substantially the same as that of the inner 
surface of the cylinder in which the piston 

A. 

is to reciprocate, afford relatively wide bear 
ing surfaces extending for the full length 
of the skirt. 

If desired a wiper ring 9 may be provided 
near the lower end of the skirt to remove ex 
cess oil from the cylinder walls. . . . wik 

10 and 11 indicate respectively a wrist pin 
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and connecting rod, the former being mount 
ed in the bosses 3a with an easy sliding fit 
when cold so as not to hinder expansion 
and contraction of the skirt and being re 
tained in position in the bosses by spring 
rings 15 or otherwise. 

in practise the piston here disclosed may 
be made by suitably machining an ordinary 
trunk type piston. After the outer surface 
of the skirt has been made substantially cy 
lindrical and of a diameter only very lity 
less than that of the cylinder in which ti 
piston is to operate, the surfaces on the sides 
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adjacent the bosses are relieved to form sur 
faces 7. This may be done by. a turning 
operation the piston being mounted slightly 
off center for each surface with the result 
that the surfaces 7 are then eccentric with 
respect to the inner surface of the skirt and 
the skirt wall is thinnest at the center line 
thru the bosses and of uniformly varying 
cross section from that line to the lines 
where surfaces 6 and 7 unite. 
If the surfaces 7 are formed by grind 

ing the piston need not be mounted off cen 
ter and then those surfaces are concentric 
with the inner surface of the skirt and the 
skirt walls are of approximately uniform 
thickness thruout the extent of surfaces 7 
and of less thickness than the skirt walls de 
fined by surfaces 8. 
The slots 4 may be formed in the piston in 

various ways. They may, for example, be 
formed in the piston by the mold at the 
time the piston is being cast as is well known 
in the art. When the slots are to be sawed 
or similarly formed in the piston the opera 
tion of forming them may advantageously 
be performed after the piston has been more 
or less completely machined. 
As an example of dimensions which have 

been found satisfactory the following fig 
ures are given. 

Diameter of cylinder, 3.500; diameter of 
piston across surfaces 8, 3.498' 3.499'; 
diameter of piston across surfaces 7, 
3.480'-3.485'. 

It is difficult to determine the exact man 
ner in which the various parts of this piston 
perform but my theory of their operation 
is as follows: The head 2 expands radially 
outward in all directions when the piston 
becomes heated. As its diameter increases 
it carries radially outward with it the por 
tions of the skirt 3 to which it is connected, 
namely the longitudinal wall portion 12 
adjacent the bosses, this outward movement 
being permitted in the cylinder by the space 
or clearance between the cylinder wall and 
the surfaces 7 of the piston. The thrust 
face wall portions 13, however, being sep 
arated from the head, are not carried radial 
ly outward when the head expands. Proba 
bly the only increase in the diameter of 
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of the skirt as a whole, as its temperature 
increases by the transfer of heat from the 
head 2 and cylinder to skirt 3. The out 
ward movement of the wall portions 12 in conjunction with the head is resisted by 
the thicker wall portions 13, but when the 
connections between the head and these por 
tions are sufficiently rigid the portions 12 
will be distorted circumferentially and the 
portions 13 will move inwardly substan 
tially without distortion, thus preserying at 
all times their large bearing surface for con 
tact with the cylinder walls. This distor 
tion of the skirt brings the surfaces 7 
into increasingly closer contact with the 
cylinder walls as the temperature of the 
piston is raised while, coincident therewith, 
the surfaces 8 tend to recede from the cyl 
inder walls. 

It will be noted that I have provided a 
piston the skirt of which is adapted to per 
mit expansion thereof at a faster rate and 
to a greater amount than that of the cyl 
inder without undue decrease in the clear 
ance between the parts of the piston which 
are initially in close contact with the cyl 
inder wall. 

it will further be noted that I have pro 
vided a design of piston especially suited 
to aluminum alloys since the difference in 
the coefficients of expansion of the alumi 
num piston and the iron cylinder are taken 
care of without noticeable decrease in the 
amount of ciearance between the thrust 
faces of the piston and the cylinder. 

It will also be noted that I have provided. 
a piston which may be fitted into the cyl 
inder so closely that no disagreeable slap 
ping or knocking noises will take place at 
ordinary temperatures and that all danger 
of seizure is avoided when heated. 
Altho I have described one modification 

of my invention in detail have done so 
merely for the purpose of illustration and 
not with the desire to be limited thereto, 
since it is obvious that many variations in 
the modification described could be made 
by those skilled in the art without depart 
ing from the scope of my invention. I wish 
to be limited only by what is claimed. 
What is claimed: 
1. In an internal combustion engine pis 

ton a circular head disc having a ring flange 
depending therefrom and a substantially 
cylindrical skirt the said skirt having longi 
tudinal portions of different thicknesses, the 
said head being connected to the thinner 
longitudinal portions and separated from 
the thicker longitudinal portions by narrow 
air gaps of greater circumferential length 
than the said thicker portions, the thinner 
portions being relieved exteriorly through 
out their entire length and a rib extending 

2. In a piston for an internal combustion 
engine, a head comprising a circular disc 
with a ring flange depending from the pe 
riphery thereof, a skirt having opposite, 
longitudinally extending bearing wall por 
tions and other opposite longitudinally ex 
tending boss carrying wall portions having 
their outer surfaces relieved throughout sub 
stantially the entire length thereof, and be 
ing thinner than the said bearing wall por 
tions, the said boss carrying wall portions 
being integrally connected to the head, and 
a rib extending across the head disc and 
formed integrally with the said disc and 
boss carrying wall portions. 

3. In a piston for an internal combustion 
engine a head comprising a circular disc and 
a depending ring flange, a skirt having lon 
gitudinally extending relatively rigid por 
tions separated from the said head and other 
longitudinally extending relatively distort 
able portions having their outer surfaces re 
lieved throughout their length and secured 
to the head, and reinforcing means extend 
ing across the said head disc and longitudi 
nally of the said distortable portions. 

4. A hollow piston for internal combus 
tion engines including a head and a body in 
tegral there with and formed from a metal 
lighter than iron, said body being non-com 
pressible circumferentially and having in 
ternal aligned wrist pin bosses and also hay 
ing external bearing areas of considerably 
less than 90 degrees curvature located be 
tween said bosses, the head portion having a 
plurality of piston ring grooves and the pist 
ion having transverse slots betweeil said 
bosses and on the side of said grooves near 
est said bosses and separating part of the 
head from said bearing areas, the head hav 
ing an internal rib extending across from 
one of said bosses to the other, the piston be 
ing externally relieved except for said bear 
ing areas, whereby heat from the head is 
conducted rapidly to said bosses. P 

5. A piston for an internal combustion engine comprising a head having a depend 
ing ring fange, a skirt relieved on opposite 
sides thereof and a rigid connection between 
the relieved sides of the skirt and the said 
piston head, the piston being adapted auto 
matically to maintain the maximum initial 
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diameter across the thrust faces of the skirt 
substantially constant at various tempera 
tures. 

6. A piston for an internal combustion en 
gine comprising a head disc and integral 
ring flange a skirt exteriorly relieved on op 
posite sides thereof and a rigid connection 
between the said relieved sides of the skirt 
and the head, the maximum initial diameter 
of the skirt being from about .0005'' to .002' 
smaller than the diameter of the cylinder 

across the said head disc and integral with in which it is to operate the skirt being 
the said head and thinner skirt portions. adapted automatically to maintain substan 
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tially constant, under.yarying operating 
conditions, the initial difference between the . . 
maximum diameter across the thrust faces 
of the skirt and the inside diameter of the 
cylinder in which it operates. 

7. In an internal combustion engine pis 
ton a circular head disc having a ring flange 
depending therefrom and a substantially 
cylindrical skirt the said skirt haying longi 
tudinal portions of different thicknesses, the 
said head being connected to the thinner 
longitudinal portions and separated from 
the thicker longitudinal portions by narrow 
air gaps of greater circumferential length 
than the said thicker portions, the thinner 
portions being relieved exteriorly through 
out their entire length. 
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8. In a piston for an internal combustion 
engine a head comprising a circular disc and 
a depending ring flange, a skirt having lon 
gitudinally extending relatively rigid por 
tions separated from the said head and other 
longitudinally extending relatively distort 
able portions having their outer surfaces re 
lieved throughout their length and secured 
to the head, and reinforcing means extend 
ing longitudinally of the same distortable 
portions. 
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9. In an internal combustion engine pis 
ton, a head and a continuous skirt that is non-compressible circumferentially having 
integrally connected longitudinal portions 
of different thicknesses, said head being con 
nected to the thinner longitudinal portions 
and separated from the thicker longitudinal 
portions by narrow air gaps, the thinner 
portions being exteriorly relieved through 
out their entire length, and reinforcing ribs 
integral with the head and extending longi 
tudinally of the thinner skirt portions. . 

10. A piston for an internal combustion 
engine comprising a head, a skirt relieved 
on opposite sides thereof and provided with 
opposed integral wrist pin bosses and a 
rigid connection between the opposite re 
lieved sides of the skirt including a rib mem 
ber that connects each wrist pin boss with a 
substantial part of the head, the piston, be 
ing adapted automatically to maintain the 
maximum initial diameter across the thrust 
faces of the skirt substantially constant at 
various temperatures. 
In testimony whereof, I hereunto affix: my 

signature. 
MARTIN B. COVERT. 


