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My invention relates to pistons, and more par 
ticularly to pistons for internal combustion en 
gines, and has for its principal object the provi 
Sion of an improved piston of this character in 
which means are provided for controlling the 
clearance between the piston skirt and cylinder 
Walls having different coefficient of thernal ex 
parision. 
A further object is to relieve piston skirt pres 

Sure towards the cylinder Walls, thus decreas 
ing Wear, Scoring and fuel consumption, this re 
Sult being accomplished through the varying co 
efficient of thermal expansion of the parts in 
Wolved, and their arrangement and mode of as 
sembly within the piston. 
Another object of the invention is to provide 

Ineans, incorporated and mounted within the 
Skirt of a piston of the kind referred to and 
Supported from the pillars which are extensions 
toward the crown of the pin bosses thereof, for 
COntrolling under varying temperatures the cir 
Cunnference of the piston skirt relative to the 
expansibility of the cylinder walls, and thus main 
tain the desired amount of clearance between 
the piston skirt and the cylinder walls, the said 
means including a pair of equalizing links semi 
circular in form and of substantially less coeffi 
cient of thermal expansion than that of the 
piston itself, and molded or cast or otherwise 
mounted circumferentially within the piston and 
Supported in place from the pillars thereof or 
from Separate lugs on the piston skirt below the 
pillars, the said links being disposed at opposite 
Sides of the piston skirt. 
With the stated objects in view, together with 

Such other and additional objects and advantages 
aS may appear from the following specification, 
attention is directed to the accompanying draw 
ing as exemplifying preferred structural features 
and embodiments of the invention and wherein: 

Figure 1 is a longitudinal or vertical diametri 
Cal Section through a piston of the kind referred 
to, and wherein is incorporated or mounted the 
Semi-circular equalizing links referred to, the 
Same being supported at their ends in the pillars 
of the piston and disposed within grooves on the 
Opposite sides of the piston skirt, below the head 
thereof. 

Figure 2 is a cross section on the line 2-2 of 
Figure 1. 

Figure 3 is a cross section on the line 3-3 of 
Figure 1. 

Figure 4 is a longitudinal or vertical diametri 
cal Section taken at right angles to the view of 
Figure 1, on the line 4-4 of Figure 1. 
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Figure 5 is a sectional detail on the line 5-5 

of Figure 2, and which shows structure consti 
tuting an essential element of the invention. 

Figure 6 is a perspective view of a pair of 
overlapped equalizing links for mounting within 
the skirt of the piston at either top or bottom 
thereof Or both, and Supported at their ends 
Within the pillars of the piston or within sep 
arate lugs on the piston skirt below the said 
pillars, and extended circumferentially around 
Opposite sides of the piston skirt. 
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Figure 7 is a view similar to that of Figure 1, 
showing the equalizing links as mounted within 
the OWer portion of the piston skirt as well as 
within the top portion of the skirt as shown in 
Figures 1 to 5. 

Figure 8 is a longitudinal or vertical diamet 
rical Section on the line 8-8 of Figure 7. 

Figure 9 is a cross section on the line 9-9 of 
Figure 7. 
This invention is designed for mounting within 

conventional forms of internal combustion en 
gine pistons, such as represented generally at 4 
and a in the drawing in Figures 1 and 7, and 
Which include: a piston head 5 or 5a, a piston 
skirt 6 or 6a connected with the head portion 
by means of oppositely disposed pillars 7 or Ta, 
the head and skirt portions being separated and 
Slightly Spaced apart by circumferential slots or 
partings 8 or 8a, which slots or partings permit 
of the expansion or contraction of the head por 
tion independently of the skirt portion. Addi 
tionally the skirt portion of the piston is also 
longitudinally slotted as shown at 9 or 9d, of 
Figures 1 and 7, along diametrically opposite lines 
on the skirt portion, intermediately of the said 
pillars and Somewhat angularly relative to the 
longitudinal lines of the skirt, and either termi 
nating short of the lower edge of the skirt as 
Shown in Figure 1, or else extending clear out 
through the lower edge of the skirt, as shown in 
Figure 7. The lower ends of the pillars 7 or a 
are formed as cylindrical bearings O or Oa, for 
the Crank-pin (not here shown). 
However and due to the fact that the cylinders 

of internal combustion engines are generally cast 
of iron or Steel having a certain rate, degree or 
coefficient of thermal expansibility, while the 
pistons are generally cast of some much lighter 
metal, Such as aluminum or magnesium, having 
a considerably higher rate, degree or coefficient 
of thermal eXpansibility, the result is that under 
the heat of combustion of fuel as generated by 
the engine in operation, and in spite of the slots of 
the piston skirt which allow for and accommo 
date to a degree for the variations in the co 

  



2,426,732 
3 

efficients of thermal expansibility of these ele 
ments, the piston and the skirt thereof expand 
faster and to a greater extent than the Walls of 
the cylinder, and pressing heavily against these 
walls, cause frictional scoring of both the piston 
skirt and cylinder walls, causing damage to these 
elements and wastage of fuel due to the fric 
tional drag of the piston. 

In accordance with this invention therefore, 
additional means are provided and mounted with 
in the skirt of the piston for equalizing, regulat 
ing and adjusting the normally greater thermal 
expansibility of the piston as compared with the 
lower expansibility of the cylinder walls. As 
shown in Figures 1 to 5 the means as provided 
for this purpose comprise a pair of semi-circular 
equalizing links , of Substantially less coeffi 
cient of thermal expansibility than that of the 
piston itself, and anchored at their ends within 
the opposite margins of the pillars by molding 
or casting ends in place, the intermediate por 
tions of the links being additionally supported 
in grooves 2 formed around the inner walls of 
the piston skirt and on opposite sides thereof im 
mediately below the head 5 of the piston, and 
with their medial portions spanning the parting 
slots 9, the said links being seated at their ends 
within the pillars one above the other in over 
lapping relation, With their ends turned inwardly 
at right angles at opposite distal margins of the 
pillars, as clearly indicated at 3 in Figures 2, 3 
and 5. After the described casting operation as 
stated, a slight "peening' operation on the ex 
ternal sides of the skirt immediately at the pil 
lars, as indicated at 4 in Figures 1, 2 and 3, will 
Suffice to free the curved portions of the links as 
housed within the pillars from any cohesion to 
the encircling portions of the pillars, thus per 
mitting the free movement and expansion or 
contraction of the curved portions of the links 
within the pillars for moving and operating the 
links in opposite directions for expanding and 
contracting the skirt of the piston, thus equaliz 
ing and adjusting the minimum and maximum 
thrust faces of the skirt and by which arrange 
ment the piston skirt as a whole is retarded or 
expanded contrariwise to its normal tendency 
under the heat of fuel combustion and conform 
ably with the normal expansion of the cylinder 
walls. While as stated, the inturned ends of the 
equalizing links are anchored within the pillars 
by a molding or casting operation in a conven 
tional manner, this anchorage may be made and 
effected in any other conventional manner. And 
it is to be noted that while these links are 
entered into the pillars 7 through one margin 
thereof, the inturned ends of the links are an 
chored into the opposite margins of the pillars in 
an Overlapped relation, with the result that due 
to the relative greater expansibility of the pillars 
in a transverse direction as compared with the 
lesser expansibility of the links themselves, the 
lateral expansion of the pillars will add to and 
facilitate and accentuate the equalizing action 
of the said links in operation. 

In this way the desired amount or degree of 
expansion or contraction of the elements is regu 
lated and controlled by virtue of the varying co 
efficients of thermal expansibility of the materials 
of the pillars and the equalizing links in co-oper 
ation with the Spacing of the overlapped ends of 
the said links. 
The structure as above described relates to the 

partially slotted form of piston skirt, as shown 
in Figures 1 to 5. Where the piston skirt is slot 
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4. 
ted or parted clear down through its lower nar 
gin at each side, as shown at 9a in Figures 7 
to 9, the upper equalizing links and connec 
tions may be retained, and then an additional 
pair of semicircular equalizing links a may be 
mounted circumferentially within grooves 2d. 
formed around the inner sides of the skirt 6a, 
at the bottom of the skirt and across the slots 9a, 
and anchored at their inturned ends in circum 
ferentially spaced bearings lugs 7b, as indicated 
at 3a, whereby additional equalizing means are 
provided at the lower end of the piston for con 
forming the expansion thereof within the cylin 
der walls, in co-operation with the equalizing 
links at the upper end of the piston. 
While the equalizing links f and fa as here 

shown are round in cross section, it is obvious that 
same might be made in the form of flat semi 
circular strips or plates, with mounting apertures 
of the pillars and bearing lugs correspondingly 
formed to receive the ends thereof. 

It is thought that the construction and use of 
the equalizing links as mounted or incorporated 
within pistons of the kind referred to, will be 
fully understood from the foregoing description, 
the links at one side of the skirt controlling the 
minimum thrust side of the piston, while the links 
at the opposite side control the maximum thrust 
Side thereof, and while I have here shown and 
described certain preferred forms and structures 
of my invention, it is understood that the struc 
tural features as shown may be changed or modi 
fied as desired, within the scope of the claims. 
What I claim as novel and desire to secure by 

Letters Patents is: 
1. A piston having a skirt, pillar portions hav 

ing angular recesses therein, and means disposed 
Within the skirt and anchored at its ends in the 
recesses, Said means having a different coefficient 
of thermal expansion than that of the piston 
for respectively increasing and decreasing a por 
tion of the skirt circumference upon cooling and 
heating of the piston. 

2. In a piston of the character described, pillar 
portions having a relatively high coefficient of 
thermal expansion and formed with recesses 
therein adapted to receive and anchor, accom 
modate and Support other means having a lesser 
coefficient of thermal expansion, the said latter 
means comprising links passed freely within said 
recesses in over-lapped relation at their ends, 
and the extremities of the ends being inturned 
into the recesses for anchoring the same therein, 
the Said links having a lesser coefficient of ther. 
mal expansion than the pillar portions, for in 
creasing and decreasing a portion of the skirt 
Circumference. . 

3. A piston including a head portion, a skirt 
portion, pillars at opposite sides of the skirt pOr 
tion for connecting the same with the head pOr 
tion, and means disposed for free-sliding move 
ment within the skirt and anchored at its ends 
in the pillars, said means having a different co 
efficient of expansion than the pillars for equal 
izing and conforming the thermal expansibility 
of the skirt portion with walls of a cylinder 
wherein the piston is mounted. 

4. A piston including a head portion, a skirt 
portion, pillars at opposite sides of the skirt por 
tion, and equalizing links disposed for free-slid 
ing movement within the skirt and anchored at 
its ends in the pillars, said links having a differ 
ent coefficient of thermal expansion than the 
pillars for equalizing and conforming the ther 
mal expansibility of the skirt portion with the 

  



5 
Walls of a cylinder wherein the piston is mounted. 

5. A piston for operative disposition. Within the 
cylinder of an internal combustion engine, the 
said piston including a head portion, a longitu 
dinally slotted skirt portion, pillars at opposite 
Sides of the skirt portion for connecting same 
with the head portion, and means disposed for 
free-sliding movement within the skirt and an 
chored at its ends in the pillars, Said means hav 
ing a different coefficient of thermal expansion 
than said pillars for conforming the thermal ex 
pansibility of the skirt portion with the walls of 
the cylinder. 

6. In an engine piston of the kind described 
as mounted within its cylinder, the said piston 
including a head portion, a skirt portion lon 
gitudinally slotted along opposite sides, and pil 
lars at opposite sides of the skirt portion con 
nected with the head portion, semi-circular equal 
izing links having a different coefficient of ther 
mal expansion than the pillars and skirt and 
cylinder walls, circumferentially mounted with 
in the skirt portion and anchored at their ends 
within the said pillars with their ends overlapped 
Within the pillars, as means for conforming the 
thermal expansibility of the skirt portion with 
the cylinder walls. 

7. A piston including a head portion, a skirt 
portion, pillars at Opposite sides of the skirt por 
tion, semi-circular links circumferentially con 
necting the pillars inside the skirt portion, Said 
links being freely supported within grooves 
formed around the inner sides of the Skirt por 
tion and being anchored at their ends within 
the pillars in overlapped relation, at opposite mar 
gins of the pillars, except for their anchored ends 
the links being free to expand or contract within 
said pillars, said links being of lesser coefficient 
of thermal expansibility than the pillars, whereby 
due to the greater transverse expansibility of the 
pillars the lateral expansion of the pillars under 
the heat of combustion, the said links will equal 
ize the expansion of the skirt portion conform 
ably with the expansion of the cylinder walls of 
the cylinder within which the piston is mounted. 

8. In a piston of the character described and 
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including head and skirt portions and pillars at 
opposite sides of the skirt portion, semi-circular 
equalizing links circumferentially connecting the 
pillars inside the skirt portion, the ends of the 
links being passed freely into the pillars from 
opposite sides thereof in overlapped relation and 
anchored at their in turned extremities in the 
opposite margins of the pillars, said links being 
of different coefficient of thernal expansibility 
than the pillars, for increasing and decreasing the 
piston skirt under the heat of combustion. 

9. In a piston of the character described and 
including head and skirt portions, Semicircular 
equalizing links for circumferentially mounting 
within the skirt of the piston, said links being of 
different coefficient of thernal expansion than 
the skirt portion and being anchored at their 
ends to the skirt portion With said ends arranged 
in overlapped relation, for controlling the expan 
sibility of the skirt portion under the heat of 
combustion. 

10. In a piston of the character described and 
including head and skirt portions, a pair of semi 
circular equalizing links for circumferentially 
mounting within the skirt of the piston with the 
ends of the links positioned in overlapped rela 
tion and anchored at their inturned extremities 
to the skirt portion, said links being of different 
coefficient of thermal expansion than the skirt of 
the piston for controlling the expansibility of 
the latter under the heat of combustion. 

EDWARD MONT GATES. 
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