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The present invention relates to internal
combustion engines and the like, and per-
tains more particularly to improvements in
the reciprocating parts thereof, such as pis-
tons and connecting rods; the purpose of
such improvements being essentially to in-
crease the efficiency and improve the funec-
tioning of such engines.

It will be understocd in the consideration
of this invention that particularly in the
case of engines operating on the “explosion”
cycle (otherwise known as the cycle'in which
combustion takes place at constant volume),
the maximum pressure is-exerted on the pis-
ton when it is in upper dead center posi-
tion. At such position the angle of thrust
on the crank shaft is particularly ineffective;
the effectiveness of the thrust of the piston
on the crank shaf: being greatest at a point
at about 95 degrees removed from top dead
center. However, when the piston has com-
pleted one half, or more, of its outward
stroke, the hot gases in the cylinder have
lost much of their pressure due to-expansion
and loss of heat through the cylinder walls
of the engine, ‘

It is therefore another and important ob-
ject of this invention to temporarily reserve
some of the energy of the explosion until
the crank shaft and connecting rod are at
such an angle that the thrust of the piston
is most effective, and then to deliver this
reserved emergy to the crank shaft. Inci-
dentally it is another object of the inven-
tion to prevent sudden and excessive Torces
from acting on the rod and shaft bearings.

Another object of the invention is to pro-
vide for improved lubrication of the recip-
rocating parts; which parts are ordinarily
quite difficult to keep lubricated.

It is generally conceded that the thermo-
dynamic efficiency of an engine is the high-
est when the heat of combustion is added
at constant pressure rather than constant
volume. With explosive mixtures, such as
gasoline vapor ‘and air where combustion
cannot be controlled, usual automobile en-
gines are not ordinarily adapted to maintain
the charge at constant pressure while the
heat of combustion is being added.

It is another object of the present inven-
tion to provide for readily converting an ex-
plosion cycle engine into one that operates
upon a cycle in which at least some of the

heat is added at changing volume or sub-
stantially constant pressure.

Still another object of the present inven-
tion is to provide for readily and economi-

cally applying the invention to existing

types of internal combustion engines.

Still other objects and advantages of my
invention will appear hereinafter.

The invention is illustrated by the accom-
panying drawings, in which :—

Figure 1 is a view in vertical section of
an internal combustion engine cylinder to
which a preferred embodiment of the in-
vention is applied.

Figure 2 is a view in cross section of the
piston taken on a horizontal line through the
center of the wrist pin thereof,
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More specifically, 5 indicates the usual in-

ternal combustion engine cylinder in which
is provided the reciprocal piston 6. The
piston is connected with the crank shaft 7
by means of a connecting rod, generally in-
dicated in the drawing by the numeral 8.
In the present embodiment the small end
bearing 9 of the rod is clamped directly to
the wrist pin 10 with the aid of the bolt 11,
so that the wrist pin oscillates in the piston
bosses 12. The rod is provided with a lon-
gitudinal bore 14 leading to a communicat-
ing bore 15, which extends longitudinally
through the wrist pin, whereby lubricating
oil may travel through the connecting rod
to a point between the lowermost piston ring
16 and the next upper ring 17.

The rod is yieldably extensible and com-
pressible. Such characteristic on the part of
the rod may be attained in various manners,
but for the sake of illustration the rod is
shown as divided into two sections 8* and
8"; a compression spring 18 being employed
to constantly urge one section outwardly of
the other, whereby the rod as a whole yield-
ably tends to increase its length up to a pre-
seribed limit. The lower rod section is tu-
bular; being provided with the internal bore
14® which is abruptly increased in diameter
at the lower end, as at 14*. Thus a shoulder
15 is provided which coacts with an annular
enlaigement 16* on the other rod section to
limit outward movement of the one rod sec-
tion with regard to the other rod section.

In the present embodiment the annular
enlargement is removable; being formed

5

80

85

90

95

100

105

somewhat in the manner of a cap screw with- -
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a reduced externally threaded shank 17=.
The lower rod section is provided with an
integral box-end 18*, whereby, with the use
of a lower box-half 19, it is oscillatably con-
nected with the crank shaft. The enlarged
bore 14° of the lower rod section is closed by
a-screw plug 20 having a central aperture
21. When the rod is extended the maximum
distance, a fluid space 14%, of appreciable
depth, exists under the lower end of the
upper rod section directly within the lower
rod section; said space being a portion of
bore 14°. Aperture 21 provides for admit-
ting oil to the space 14*. The most suitable
method for admitting oil to space 14° de-
pends largely upon the lubricating system
of the engine, and in this instance it is as-
sumed that-the lower end. of the rod is lu-
bricated by an oil duct 24, which conveys oil
through the crank shaft. The member 16*
on the upper rod section is provided with a
small depending extension 25 adapted to en-
ter and substantially close the aperture 21
as the upper rod section moves toward the
lower rod section.

Said lower rod section is provided with a
spring seat 26, and the upper rod section is
provided with an adjustable nut 27 provid-
ing another spring seat 28 spaced well above
seat 26. 'The compression spring is held
compressed between the respective spring
seats; the nut 27 being employed to- adjust
the spring to the proper resistance.

Before describing the full operation of the
illustrated embodiment of the invention it
should be explained that the actual func-
tioning of the device depends somewhat
upon the cycle of operation of the engine,
and it will be assumed in the following de-
scription of its operation that the engine
illustrated is arranged to ordinarily operate

‘on the four stroke cycle in which the charge

is ignited at about top dead center of the
piston and allowed to combust as rapidly as
possible.

. During the first two strokes of the cycle,
namely, the suction stroke and the compres-
sion stroke, no change in the effective length
of the rod takes place; the spring being so
set that the rod cannot be decreased in
length by the compression alone. For the
sake of simplicity and comparison it will be
assumed that the usual compression pres-
sure of the engine is 60 pounds, while the
maximum explosion pressure is about 250
pounds. The spring is adjusted to compress
when subject to approximately such maxi-
mum explosion pressure. It will be under-

stood, of course, that this pressure varies-

slightly even under constant load conditions,
but it shall also be considered that the re-
sistance of a spring increases as it is com-
pressed. Therefore, the spring is set at such
pressure that it will be acted upon and com-
pressed, to some degree at least, by any ex-
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plosion pressure coming within a reasonable
range.

When the piston is approximately dead
center on the compression stroke, the charge
is fired and the resultant rapid combustion
raises the charge to maximum pressure al-
most instantly and causes the gases to reach
maximum pressure. The spring gives under
this sudden rise of pressure allowing the
piston and the upper rod section to descend
at a rate more rapidly than would ordinarily
be provided for by movement of the crank.
For example; in a certain size of engine the
crank might have to move as much as 20 de-
grees in order to allow the piston to descend
one-half inch, were it not for the yieldably
extensible connecting rod. In an engine to
which this invention is applied the piston
and upper rod section may descend, under
the pressure of the exploded charge, a dis-
tance of one-half inch while the crank is
moving a negligible degree. In other words,
the charge is free to expand and deliver a
portion of its energy to the spring while the
crank is practically motionless. Therefore,
it may be said that the charge expands un-
der a condition of increasing volume and at
substantially constant pressure, thereby giv-
ing up a part of its energy to the spring be-
fore such energy can bé dissipated through
heat losses through the cylinder walls.

As the crank continues to move, the charge
further expands, until the pressure ‘dimin-
ishes to such an extent that the spring begins
to return to normal. Such action may take
place close to the forty-five degree angle of
the crank, at which time the thrust of the
spring is quite effective on the crank and im-
parts an added impulse to the crank at that
time. By reserving a portion of the energy
of the explosion, and subsequently delivering
it to the crank when.same is at a more effec-
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tive angle, an engine is caused to run .

smoother, and a four cylinder engine with
this invention applied, behaves more like an
eight cylinder engine of the ordinary type.
When the spring is regaining normal posi-
tion, the upper rod section moves upwardly
relative to the lower rod section, creating a
suction or pressure decrease in the space be-
tween the rods. Thus, oil.is drawn into this
space. When the lower rod section is again
moved downwardly under the thrust of the
explosion, the oil is displaced from the said
space at appreciable pressure, and a part of
this oil is quite forcibly moved through the
upper rod section and wrist pin to lubricate
the piston between the two lowermost rings.
Just as the projection on the lower end of
the upper rod section enters the aperture of
the lower rod section, further escape of oil
from the space is restricted, and thus the up-

per rod section is cushioned and prevented.

from forcibly striking the lower rod section.
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It will be apparent now that I have pro- -
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vided means for reserving a part of the.

energy of the explosion and for delivering
this energy to the crank, and I have also pro-
vided for cushioning the rod sections and
for increasing forced lubrication, and while
I have shown and described a specific con-
struction and arrangement of parts for car-
rying out my invention, I do not limit my-
gelf thereto, and I may employ any con-
struction and arrangement of parts coming
within the scope of the appended claims.

I claim:—

1. In an internal combustion engine, a
crank, a piston, a fluid conveying connecting
rod connecting said crank and piston; said
rod comprising relatively movable parts pro-
viding a pumping chamber therebetween,
and means whereby a sudden thrust imposed
on said piston will cause said rod to pump
oil through the rod to lubricate the piston.

2. In an internal combustion engine, a
cylinder, a piston movable to compress gases

in said cylinder to a given maximum com-

pression pressure, a crank for reciprocating
said piston, an extensible connecting rod con-
necting said piston and said cylinder, and a
spring holding said rod extended; said
spring capable of holding said rod fully ex-
tended against the said maximum compres-
sion pressure.

3. In" an internal combustion engine, a
cylinder, a piston movable to compress gases

. .

in said cylinder to a given maximum com-:

pression pressure, a crank for reciprocating

said piston, an extensible connecting rod con- .

necting said piston and said cylinder, and a

spring hol&ing said rod extended; said rod

consisting of two telescoping sections, a
shoulder to each section, the spring being
compressed between said shoulders and one
shoulder being adjustable to compress said
spring sufficiently to offset the thrust ex-
tended on the piston by the said maximum
compression pressure. .

40

4. In an internal combustion engine, a -

crank, a piston, a cylinder in which said piston
is movable by said crank to compress gases to
a given maximum compression pressure, &
lower connecting rod section connected to
said crank, an upper connécting rod section
attached to said piston; said lower rod sec-
tion formed with a bore of enlarged diameter
at the lower end and of decreased diameter
at the upper end to provide an intermediate
internal shoulder; the upper rod section fit-
ting telescopically in the said decreased bore,
an annular enlargement to the lower end of
said upper rod section; said annular enlarge-
ment being disposed in said increased bore
to abut said internal shoulder to limit out-
ward movement of the upper rod section
with regard to the lower rod section, and
means urging the upper rod section out-
wardly of the lower rod section to hold said
annular enlargement against said shoulder.

5. The engine as in claim 4 and in which
said last named means is adjusted to hold
the parts in the said respective positions
against the force of such maximum compres-
slon pressure.

GEORGE H. SCULLY.
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