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" 2o all whom it may concern: : :
Be it known that I, Vicror G. OTTEWELL,

a subject of the King of Great Britain, re-

siding at Withrow, in the county of Wash--
ington and State of Minnesota, have in- -

vented certain new and useful Improvements
in Internal-Combustion Engines, of which
the following is a specification. -

This invention relates to internal combus-
tion engines, and more particularly to means
for evenly distributing the pressure in the
cylinders during the power stroke of the pis-
ton. ‘ ‘ ’

The main object of the invention is to -

provide an engine of this character with
means ‘whereby the shock produced by the

~violent explosion at the beginning of the

power stroke of the engine is absorbed to
relieve the working parts of the engine of
excessive strains and the absorbed force im-
parted later on in the stroke thus producing
a steady working pressure. :
‘Another object is to provide an engine
of this charscter with means for evenly
distributing the pressure during the power
stroke of ‘the engine which also operates to
almost completely exhaust the burned gases
and produce an even compression of the
fresh charge thereby raising its temperature
z;ndl permilting the use of a lower grade of
uel. ‘ .
Another object is to provide means for
equalizing the pressure in the pressure con-
trolled means of all of the cylinders.
With the foregoing and other objects in
view, which will appear as the ‘description

proceeds, the invention resides in the combi- -

nation and arrangement of parts and in the
details of construction hereinafter described

and claimed, it being understood that -

changes in the precise embodiment of the
invention herein disclosed may be made with-
in the scope of what is claimed without de-

" parting from the spirit of the invention.
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In the accompanying drawings:
. Figure 1 represents a central vertical sec-
tion through the upper portion of the en-
gine cylinder equipped with this improve-
ment. B ‘

" Fig. 2 is a side elevation of the upper
portion of four engine cylinders shown pro-
vided with a means for equalizing the pres-
sure in the pressure controlled means con-

stituting the essential feature of this in-

vention.

- ranged between it and said walls.

In the embodiment illustrated, an engine
cylinder 1 is shown hLaving the usual work-
Ing piston 2 connected with the crank shaft
(not shown) by the usual rod 8.

- This cylinder 1 has a rigid head 4 se-
cured to the cylinder walls by bolts in the
ordinary manner and having a gasket 5 ar-

A solid core in the form of a casting 6 is
secured to the inner face of the head 4 and
extends into the cylinder, being of less di-
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ameter than said cylinder to provide a space

between its outer side faces and the adjacent .

side walls of the cylinder in which the pres-
sure controlled member 15, hereinafter de-

70

scribed is designed to operate. This casting

6 may be fixed to the engine head 4 by any
suitable means, bolts 7 being here shown for
this purpose. This casting has a bore 8 ex-
tending longitudinally from: end to end

“thereof which registers with an opening 9

formed in the head 4 of the cylinder and
which latter is closed by a screw-threaded
cap 10.-An annular shoulder 11 is formed
near the lower end of bore 8 of the casting

6 and is designed to form a guide for hol-

low piston rod 12 which carries the pressure
controlled member 15. The casting 6 is also
provided with transversely extending pas-
sages 13 here shown arranged intermedi-
ately of the ends thereof, preferably nearer
its Jower end and which afford communica-

“tion between the bore 8 and the space in the

cylinder which surrounds said casting.

The cylinder 1 has a passage 14 opening
through one.side wall near its upper end
and which is designed to be connected with
a pressure tank 50 for a purpose to be de-
scribed. .

The hollow piston rod 12 which carries
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the cup-shaped pressure controlled member

15, extends through the bottom of said mem-
ber and has a flared head engaging a corre-

- sponding shaped seat in said bottom and
- which is held in engagement therewith by a

lock nut 16. This rod 12 is adapted to slide
in the bore 8 carrying a piston 17 at its up-
per or inner end, said piston being shown

100

threaded on said rod and clamped thereto -

by a lock nut 18. The inward movement of
the piston rod 12 is limited by the engage-
ment of the piston 17 with the shoulder 11.

106

at the lower end of bore 8, an air cushion

being formed in said bore between the .pis-
ton 17 and said shoulder 11 when the mem--

110
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ber 15 moves inwardly thereby cushioning
the movement of said member. The hollow
rod 12 is provided in its outer end with a
valve seat 19 with which js engaged a valve
20. This valve 20 has a stem 21 extending

upwardly into the rod 12 and which is.

guided in an adjustable nut.22, threaded in
the upper end of said rod 12. A coiled
spring 23 is mounted on the stéem 21 and
forms a seat for said spring, the tension of
the spring being controlled by the adjust-
ment of the nut 22 on the rod 12, or a pin
24 may be made zLdf'ust:ﬁble -if desired and

-the same be accomplished. This spring 23

operates to normally hold the valve 20
closed, but will yield sufficiently to permit
said valve to open when the pressure in the

-explosion chamber E exceeds the resisting

force of said spring. _

This hollow piston rod 12 is also provided
with a plurality of apertures 25 opening
through the side walls thereof and affording
communication: between the interior of said
rod and the interior of the cup-shaped mem-
ber 15. The side walls of the cup-shaped
member 15 are spaced from the outer side
faces of the casting 6 a suitable distance to

permit’ the passage of gases contained in’

said member up between said casting and
member into the space which surrounds the
casting adjacent the head of the cylinder.
It will thus be seen that communication is
afforded between the bore 8 and the space
surrounding the -casting, and with the in-
terior of the cup-shaped member 15 by
means of the transverse passages 13, the
apertures 25 in the.hollow piston rod 12
operating to bring the interior of member 15
into communication with the explosion
chamber I when the valve 20 is lifted, which
will ocenr nunder conditions presently to be
described. :

. This cup-shaped member 15, which may
be termed a yieldable cylinder head or aux-
iliary piston, and the parts codperating
therewith, are here shown in connection
with a single cylinder only, but it is to be

understood that it may be used in an en- -
gine having any desired. number of cylin- -
ders, four of such cylinders being shown. in:
Fig. 2. When more than one cylinder is em--

ploved, it is found desirable to have -the
pressure in the member 15 and the space
surrounding the casting 6 of the different

cylinders equal, as some difficulty might be

experienced in - adjusting the individual
valves 20 to produce this effect and conse-

quently the pressure tank 50 is provided:

with pipes 51 leading therefrom and con-
necting with the passages 14 of the cylinders
and the air supplied from this tank merely

operates to equalize the pressure in all of

the cylinders at the time the auxiliary pis-
tons 15 arve at their lowest points of travel.
This pressure tank 50 is provided with a
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gage, indicated at 52 which will show at
all times. the pressure within the tank. 50.
It is to be understood that tank 50 obtains
its supply of compressed air from the space
above. the pistons 15 in case the pressure
above said pistons is higher than the pres-
sure in the tank at the time the pistons un-
cover the passages 14. When the pressure
in the tank exceeds the pressure behind the
pistons, air passes therefrom through the

-pipes 14 to this space and thereby equalizes

the . pressure in all of the cylinders. It is

70
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not intended that this tank be provided with

any outside source of pressure, though it
might Ye desirable under some conditions, as

80"

for instance, in starting the engine when the -

pressure in tank 50 and that above the pis-

tons 15 had been reduced to such a low point -

as to render the starting of the engine diffi-
cult because of the low compression in the
combustion chamber E. ,

In the use of an engine equipped with
this improvement, assuming the space with-
in the member 15 and around the casting 6
to have a pressure of sixty pounds. This
pressure will operate to hold the auxiliary
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piston 15 down at the extreme limit of ifs -

inward stroke which is controlled by the
engagement of the piston 17 on the rod 12
with the shoulder 11. When in this posi-
tion with the pressure above described, the
working piston 2 will be at the beginning of
its compression stroke, and as said piston
advances, and the pressure of the fresh
charge in the chamber E increases beyond
sixty pounds, it will operate to lift the aux-
iliary piston 15 until the piston 2 reaches
the limit of its compressing stroke and then
the compression in chamber E will be about
equal to that within the piston 15 and in the
space above it. The spring 23 operates dur-
ing this time to hold the valve 20 on its
seat 19 in the hollow piston rod 12 and when
the explosion oceurs in the explosion cham-
ber E. the force exerted thereby overcomes
the pressure of spring 23 and the pressure
in piston 15 and opens the valve 20, thereby
admitting -the compressed air from the ex-
plosion chamber E into the cup-shaped
member 15, said air passing in through the -
hollow piston 12 and out through the aper-
tures 25 therein. At the same time the aux-
iliary piston 15 is forced upwardly or out-
wardly. The admission of the compressed
gases through the hollow rod 12 continues
at each power stroke until the pressure with-
in the auxiliary piston and the space above
it, together with the strength of the spring

23 is suflicient to hold the valve 20 seated

during the power stroke. The pressure that
will be necessary to accomplish this will be
determined by adjustment of the spring 23

- by means of the nut 22, also by the exposure

of the outer face of the valve 20, the ex-
posed face of said valve within the hollow
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'pistoh rod being greater than that which is’

* exposed to the explosion chamber E.’

When the auxiliary piston 15 is forced up--

wardly by the explosion in chamber. E it
5 raisés the pressure within the piston 15 and
. the space above it and relieves the pressure in
~ the explosion chamber, until the two pres-
sures become equal. The working piston 2

moving outward, relieves the pressure in the

10° explosion chamber E and the pressure with-
in the member 15 causes it to move inward
* thereby keeping the pressure within the ex-
plosion chamber even. Hence it will be seen

that the force exerted on the piston 2 is re--

15 lieved: at the first part of the explosion
stroke and added later on in the stroke, thus
giving a steady working pressure instead of
a shock such as usually occurs.. B

- When the piston 2 reaches the point at
.20 which the exhaust port opens, the auxiliary

piston 15 should have reaclied its limit of -

inward movement and is brought gradually
to rest by the air cushion formed in the space

between the shoulder 11 and the piston 17, .

25 the air forming said cushion being supplied
through .the transverse passages 13. The

pressure within and above the piston 15 -

~ holds said piston in inward position during
the exhaust stroke of piston 2, the two pis-
36 tons 2 and 15 being then in close proximity

“with the space between them reduced to a

- minimum, so that all of the burned gases in
~ said space will be almost if not completely
exhausted. This is very desirable as the
35 fresh charge which is drawn in by piston 2
-on its next stroke will not be
any burned gases. o
When the pressure tank 50 is employed in

connection with two or more cylinders of an

40 engine as is shown in Fig. 2, the air pas-
sages. or pipes 51 thereof communicate with
the cylinders through their passages 14 and
these passages are open only when the pis-
tons 15 of the respective cylinders are below
45 said openings 14, and when they are at this
point, the pressure from the tank 50 is ad-
mitted to the space above said pistons 15 or
vice versa. This does not cause any loss of
.pressure obtained by the explosion which
50 forces the piston 15 outwardly, but merely
equalizes the pressure in all of the cylinders
at the time when the pistons 15 are at their
lowest point of travel.

In the embodiment herein shown, no intake
B8 or exhaust valves or spark plugs are shown,
as they form no part of the invention, and
as they are so well known in the art, illus-
tration thereof is not deemed necessary.

From the foregoing description, taken in

60..connection with the accompanying drawing, -

the advantages of the construction and of
the method of operation will be readily ap-
parent to those skilled in the art to which
the invention appertains and while I have
85 described the principle of operation of the

diluted with

invention together with the device which I
now. consider to be the best embodiment
theéreof, I desire to have it understood that
the device shown is merely illustrative and

_ that such changes may be made as are within

the scope of the claimed invention. - -
claim: S
L. In an internal combustion engine, a cyl-

inder provided with a head and having a

working and an auxiliary piston and with a

combustion chamber between them, said aux-

iliary piston having an opening communicat-
Ing with the combustion chamber of the cyl-

-inder, a valve normally closing said opening,

and pressure means for holding said valve
closed, the pressure of said holding means
being overcome by the pressure produced by
the explosion in the combustion chamber of
the cylinder wherebg said valve is opened
and the pressure medium in the combustion
chamber .admitted to said auxiliary piston
thereby relieving the pressure on the work-
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ing piston, the pressure medium in said aux-

iliary piston operating to advance the pis-
ton while the working piston is moving out-
ward. - :

2. In-an internal combustion engine, a

cylinder having two pistons movable toward
-and away from each other, one of -siid

pistons being pressure controlled and having

means for retaining the pressure behind it.
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whereby it is held in advanced position, .

said retaining means being opened on the-
reaching of a predetermined pressure in the
‘space between said pistons, whereby said

pressure controlled piston is moved back-
ward and additional pressure fluid admitted
into and behind said piston until the pres-
sures behind and in advance thereof become
equal, the pressure behind said pressure con-
trolled piston operating to move it forward

*100
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on the forward movement of the other

piston. o

3. In an internal combustion engine, a
cylinder having two pistons movable toward
and away from each other, one of said
pistons being pressure.controlled and having
a pressure fluid within and behind it for
normally holding the piston at the limit
of iits inward stroke, said piston having an
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opening in its inner end, a spring pressed .

valve controlling said opening, said valve
being opened against the tension of its
spring and the pressure behind .it when
the pressure in advance of the piston reaches
a predetermined point.

4. In an internal combustion engine, a
cylinder having two pistons movable toward
and away from each other, one of said
pistons being pressure controlled and cup-
shaped, with its closed end extending in-
wardly, a hollow rod extending rearwardly
from .the closed end of said piston and
opening through said closed end, a valve
closing the opening in the piston, a guide
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for said rod, said rod having apertures to
afford communication with the interior
thereof and with the interior of said piston,
and means for guiding said piston. |

5. In an internal combustion enginhe, a
cylinder provided with a head and 2ixavu_lg
a working and an auxiliary piston, said
auxiliary piston being pressure controlled
and cup-shaped with its closed end extend-
ing inward, and its open end positioned
toward the head of the cylinder, a core
carried by the said engine head and extend-
ing into said auxiliary piston with its sides
spaced from the side walls of the piston,
and codperating means carried by said
piston and core for limiting the inward
movement of the piston. :

6. In an internal combustion engine, a

~cylinder provided with a head and having

a working and an auxiliary piston, said

auxiliary piston being pressure controlled .

. and cup-shaped with its closed end extend-

25"
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ing. inward, and its open end positioned
toward the head of the cylinder, a core
carried by said engine head and extending
into said auxiliary piston with its sides
spaced from the side walls of the piston,
said core having p bore extending longitu-
dinally therethrough, a piston operating in
said bore, means'm said bore for limiting
the movement of said piston, and a con-
nection between said bore piston and said
auxiliary piston whereby the latter is lim-
ited in its inward movement by the limiting
means for szid bore piston. _
7. In an ‘internal combustion engine, a
cylinder provided with a head and having
a working and an auxiliary piston, said

auxiliary piston being pressure controlled -

and cup-shaped with its closed end extend-
ing -inward, and ‘its open end positioned
toward the head of the cylinder, a core
carried by the said engine head and extend-
ing into said auxiliary piston with its sides

1,818,414

spaced from the side walls of the piston,
said core having a bore extending longitu-
dinally therethrough, a piston operating in

'said bore, means in said bore for limiting

the movement of said piston, and a connec-
tion between said bore piston and said auz-
iliary piston whereby the latter is limited
In its inward movement by the limiting
means for said bore piston, said core having

‘air passages communicating with said bore
to admit air for cushioning the inward

movement of the piston.

8. In an internal combusiion engine, a
gine,

cylinder provided with a head and having
a working and an auxiliary piston, said aux-
iliary piston having a means whereby it is
retracted . at the beginning of the power
stroke of the working piston and advanced
during the outward movement of said
working piston thereby evenly distributing
throughout the power stroke the pressure
of the gases produced by the explosion
before the beginning of said stroke, and
means for cushioning the inward movement
of said auxiliary piston.

9. In an internal combustion engine, a
cylinder provided with a head and having

-2 working and an auxiliary pistor, said aux-.

iliary piston having a means whereby it is
retracted at the heginning of the power
stroke of the working piston and advanced
during the outward movement of said work-

-ing piston thersby evenly distributing

throughout the power stroke the pressure
of the gases produced by the ezplosion be-
fore the beginning of said stroke, and means
for providing an air cushion to limit the
inward movement of said auxiliary piston.

In testimony whereof I affix my signature
in presence of two witnesses. -

VICTOR G. OTTEWELL.
Witnesses: '
- E. W. Repman,
Roperr A. Bates.
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