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UNITED STATES PATENT OFFICE 
242,928 

PSTON FOR USE IN INTERNA 
COMBUSTION ENGINES 

sia-Ya Tien, Singapore, Straits Settlements 
Application January 4, 1947, Serial No. 20,39 

(C. 23-8) 4. Claims. 

This invention relates to an improved piston 
for use in internal combustion engines of the 
kind described and claimed in the specification of 
my earlier Patent No. 2,404,467. 
According to my earlier invention the piston 

head is provided with a variable air cushion 
Whereby the power Or expansion stroke and the 
exhaust stroke are made longer than the ef 
fective suction stroke, thereby increasing the 
efficiency of the engine. 
The present invention relates more particu 

larly to the construction of an improved pist 
ton which obviates the necessity of boring the 
cylinder Walls and presents many advantages 
which are noted hereafter. 
A principal object of the invention is to pro 

vide a combined piston in which the power or 
expansion stroke and the exhaust stroke are 
made longer than the Suction stroke. W 
A further object of the invention is to use 

the air in the crank case to cool the piston head 
and for this purpose means are provided to cir 
culate the air against the piston head at every 
effective stroke which is done by the movement 
of the piston itself. 
According to the invention there is provided a 

combined piston made up of an inner piston 
body adapted to reciprocate in a piston head and 
in which provision is made to rapidly pass air 
intermittently between the inner piston body and 
the piston head whereby the heat absorbed by 
the piston is rapidly removed during the nove 
ment of the combined piston in the cylinder So 
that the power stroke and the exhaust stroke 
are made longer than the suction stroke. 
The combined piston is made up of an inner 

piston body adapted to reciprocate in a piston 
head in which the lower part of the piston head 
is cut away leaving two segmental openings oc 
cupied by corresponding segmental plates con 
nected to the inner piston body so that a sub 
stantially cylindrical shape is imparted to the 
combined piston, and wherein the inner piston 
body is moved relative to the piston head against 
the action of resilient means during the working 
of the combined piston in the engine cylinder. 
The piston head has on its outer periphery 

near its end several annular grooves in which the 
piston rings are mounted and the lower part of 
the piston head is cut away leaving two seg 
mental wings which Surround the inner piston 
body on two sides leaving a segmental gap on 
either side by which air can enter the space be 
tween the end of the inner piston body and the 
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piston head, which air is admitted and driven 
out at each effective stroke of the piston. 
The invention is more particularly described 

with reference to the accompanying drawings in 
which 

Fig. is a part sectional elevation of the in 
proved piston, 

Fig. 2 is a part sectional plan of Fig. 1 viewed 
from the underside, 

Fig. 3 is a similar sectional elevation as in 
Fig. 1 but showing the piston in the expanded 
position. 

Fig. 4 is an elevation, 
Figs, 5 and 6 are sections of details showing 

the method of retaining the gudgeon pin in pore 
sition, 

Figs. 7 and 8 are sectional views of the spindles 
attached to the underside of the hub receiving 
the gudgeon pin in its two positions, and 

Figs. 9 to 16 are diagrammatic views showing 
the relative positions of the combined piston 
head in its various positions in the engine cyl 
inder. 

Referring to the drawings: 
The combined piston is composed of an inner 

piston body adapted to reciprocate in piston 
head 2. The outer end of the piston head 2 
has several annular grooves 3 in which the pis 
ton rings (not shown) are mounted. 
The piston head 2 is cut away on each side 

leaving two segmental wings . The outer Sur 
face is of these wings are slightly cut away 
leaving only the lower ends 6 of the same ex 
ternal diameter as the piston head. This cut 
ting away reduces friction with the cylinder wall. 
The shape of both the piston head and the inner 
piston body will vary to suit the configuration 
of the combustion chamber. It Will be seen that 
the length of the piston head 2 is made slightly 
longer than the length of the inner body for 
reasons hereinafter explained. 
A slot is provided on each of the wings to 

allow limited movement of the gudgeon pin fitted 
across the piston body through the hubs 5. 
This slot may be varied in length dependent on 
the length of the piston head 2 so that the rela 
tive amount of movement between the inner pis 
ton body and the piston head can be varied to 
suit different types of engine. 
The head 9 of the inner piston body which is 

similar to the configuration of the main piston 
head and which may be flat is supported by two 
longitudinal plates 0 located along the piston 
body and these two plates to carry Outer seg 
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mental plates if \substantially corresponding to 
the wings 4 so that a substantial cylinndrical 
shape is imparted to the combined piston. These 
two plates O also carry the gudgeon pin hubs 8. 
The outer surface of the segmental plates if 

have small countersunk holes 2 from which a 
series of grooves 3 are spread across the Sur 
face and lubricating oil is led from these holes 2 
to the grooves 3 whereby the cylinder walls are 
kept well lubricated. 
The ends of the gudgeon pin 4 which passes 

through the hubs 8 of the piston body extend 
into the slots 7 cut in the opposite wings 4 of the 
piston head 2 So that by the movement of the 
inner piston body the piston head is drawn to 
and froin the cylinder of the engine. 
A spring attachment such as 5 fitting into 

grooves f6 in the sides of the slots may be used 
to keep the gudgeon pin 4 in its proper posi 
tion as shown in Figs. 5 and 6. 
When the inner piston body is moved out 

wards relative to the piston head 2 the segmental 
plates 4 are also drawn back until the end of 
the gudgeon pin 4 reaches the bottom end of 
the slot. 

In this position there is a gap 7 through which 
air can freely pass to the space between the two 
piston heads. When the inner piston body is 
moved in the reverse direction a part of this air 
is rapidly driven out and as this passage of air 
takes place during each effective stroke of the 
piston the piston is always kept cool. In line 
with gap f and at right angles thereto hori 
zontal slots A are also provided in the piston 
head 2 to ensure an adequate flow of air in the 
combined piston. 
The inner piston body may have one or more 

piston rings B on its periphery. a 
The lower sides of the hubs 8 are adapted to 

carry spindies 9 the free ends of which pass 
through buckles 20 secured to the ends of the 
wings 4 and round each spindle is a spiral Spring 
2 which tends to push the hubs 8 and the inner 
piston body towards the piston head in the posi 
tion shown in Fig. i. These springs 2 are Con 
pressed when the body of the piston is driven 
back in the position occupied by the piston body 
shown in Fig. 3. This resilient connection be 
tween the piston body and the piston head also 
serves to avoid rattle and noise in working. 
The strength of the springs is important as 

the strength must be sufficient to balance the 
friction between the piston head and the cylinder 
wall and the deformation of the springs will di 
rectly affect the ength of the effective Suction 
stroke. As the springs are under compression 
the shorter the length of the springs the shorter 
will be the effective suction stroke and the effec 
tive suction stroke will vary according to this 
friction. Therefore an engine running at high 
speed, when the friction is greater, will have its 
effective suction stroke shorter than when run 
ning at a lower speed. It will be obvious that 
when the engine is running at high speed the 
side apertures or gaps 7, which allow air to be 
admitted and expelled between the two piston 
heads will be bigger so that a better cooling 
effect is obtained. 
A Small hole or slot 7B is provided in the 

head of the inner piston head 9 to allow the 
air trapped in the space between the respective 
heads to escape from said space. This hole TB 
also allows air to be sucked into this space be 
tween the pistons when the inner piston body is 
drawn downwards. 
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4. 
Referring more particularly to the diagrams 

shown in Figs. 9 to 16 where the operation of 
the piston is shown: 

Figs. 9 and 10, suction stroke-At the begin 
ning of the suction stroke the piston head and 
piston body are close together, Fig. 9. When the 
piston body is drawn back by the connecting rod, 
the piston head remains stationary until the gud 
geon pin engages the end of the slot T after which 
both the piston head and the piston are drawn 
back, Fig. 10. 

Figs. 11 and 12, compression stroke-When the 
crank returns the piston body is first moved to 
Wards the piston head, Fig. 11, and drives out 
the air between the piston head and the piston 
body and the piston body and head remain close 
together right up to the end of the stroke, Fig. 12. 

Figs. 13 and 14, power stroke-When the ex 
plosion occurs both the piston head and the pis 
ton body are pushed back, Fig. 13 and Fig. 14, and 
making comparison with it will be seen that the 
POWet or expansion stroke is greater than the 
Suction stroke. 

Figs. 15 and 16, eachaust stroke-As in the last 
position both the piston head and the piston 
body are close together, Figs. 15 and 16, it will 
be apparent that the exhaust stroke is equal to 
the power stroke and is therefore also greater 
than the suction stroke. 

Having now particularly described and ascer 
tained the nature of my said invention and in 
what manner the same is to be performed, I de 
clare that what I claim is: 

1. A. combined piston for an engine cylinder 
comprising a piston head having the lower part 
thereof cut away to form two segmental Openings, 
an inner piston body adapted to reciprocate in 
said piston head and having segmental plates 
connected thereto and corresponding to the Seg 
mental openings, said piston head and segmental 
plates forming a substantially cylindrical shape 
to the combined piston, and resilient means be 
tween the inner piston body and the piston head 
thereby permitting movement of the piston head 
and piston body against the action of the re 
silient means during the working of the com 
bined piston in the engine cylinder. 

2. A combined piston comprising a piston head 
having segmental openings at the sides, an inne. 
piston body adapted to reciprocate in the piston 
head and forming a space between the body and 
head during relative movements thereof so that 
air may rapidly pass into and be removed from 
the Space between the body and head, said innel 
piston body being provided with hubs connected 
thereto and the piston head having slots in the 
sides thereof, and a gudgeon pin mounted in the 
hubs with the ends extending into theslots Where 
by movement of the inner piston body relative 
to the piston head is limited to the length of 
the said slots which are determined by the rela 
tive lengths of the piston head and the inner 
piston body. 

3. A combined piston comprising a piston head 
having two segmental wings in the lower part, 
and an inner piston body adapted to reciprocate 
in the piston head, the segmental wings surround 
ing the piston body on two sides to form a gap 
on either side of the piston whereby air can 
enter the Space between the end of the inner 
piston body and the piston head. 

4. A combined piston according to claim 3, in 
which Outer segmental plates and two longitudi 
nal plates are provided, the two longitudinal 
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plates being in the inner piston body and the UNITED STATES PATENTS 
outer segmental plates being supported by the Number Name Oate 
longitudinal plates to substantially fill the gap 546,441 Vogt -------------- Sept. 17, 1895 
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