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To all whom it may concer.:

Beit known that I. ErLiau THoMSON,a citizen
of the United States, residing at Swampscott,
county of Itssex, State of Massachusetts, have
invented certain new and useful Improvements
in Means for Preventing Pounding in Internal-
Combustion Engines, of which the following is
a speclfication. |

More or less trouble is experienced with in-
ternal-combustion engines due to pounding,
which pounding is caused by preignition.
This 1s due to the excessive heat of the cylin-
der or other parts of the engine and is more
or less destructive, depending upon the extent
of the pounding, sometimes it being necessary
to temporarily shtitdown theengine. Pound-
ing decreases the efficiency of an engine, and
the amount of pounding for a given engine
varies with the character and amount of the
combustible mixture, it being the worst with
an engine using a mixture of kerosene or simi-
lar fuel. 'With engines of the latter type it is
necessary to run very close to the preignition-
point in order to obtain the highest efficiency.
When an internal-combustion engine is run-
ning under full load and it starts to pound, it
sometimes results in bringing the engine to a
standstill, besides being very detrimental to
the engine structure.

My 1nvention has for its object to prevent
pounding in internal-combustion engines,
and In the accompanying description and
claims appended thereto is set forth what I
believe to be novel and to be my invention.

In the accompanying drawings, which illus-
trate my 1nvention, Figure 1 is a vertical sec-
tion of an internal-combustion engine; Fig.
2, a vertical section of a slight modification.
Fig. 3 is a vertical section of a further modi-
fication; Kig. 4, a longitudinal section of an
engine, showinga further modification, where-
n the vaporizer-flame is varied; Fig. 5. a sec-
tion of the fuel-controlling valve of Fig. 4:
Flg. 6, a sectional view of the dash-pot used
1in the engine shown in Fig. 4. Fig. 7 shows
a means for mixing a spray of water with the
combustible for cooling, and Fig. 8 shows a
two-part vaporizer for supplying combustible
to the engine. |

Pounding is directly due to preignition of
the charge of combustible admitted to the
working cylinder. This is occasioned by the
unctue heating of the parts, which may come
about in a number of different ways. In the
operation of an internal-combustion engine

there is a gradual increase from an incipient
pounding to one which is very destructive to
the engine. Since pounding is due to preig-
nition and the latter is due to excessive heat-
ing, the remedy lies in controlling the amount
of heat which can be developed in the work-
Ing parts of the engine. In carrying out the
invention means are provided for reducing
the temperature of the combustible. This
may be accomplished by passing a cooling
medium over or through the metal parts of
the engine, or the cooling may be accomplished
by directly reducing the temperature of the
combustible at or about the instant it enters
the firing-chamber or the cylinder. In order
to avold having a constantly-acting device, in
carrying out my invention I utilize the in-
ciplent preignition of one or more charges to
control or to actuate a suitable cooling device.
By this means I utilize the first effect of what is
considered a fault in the normal operation of
an engine for a useful purpose. It is not to
be understood, however, that this incipient
pounding continues after the cooling device
has been set into operation, for it ceases just
as soon as the temperature has been suffi-
clently reduced, and the cooling device re-
mains 1nactive until the parts again become
too hot. |
The engine illustrated in the drawings is
of the four-cycle type; and it consists of a
main cylinder A, a moving piston B, and a
y-wheel C, which is connected to the piston
by a connecting-rod D. The structure of the
piston varies somewhat from that of the or-
dinary piston in that a passage B’ is provided,
which under certain conditions will permit a
portion of the charge to pass from a point
back of the piston into the cylinder H for
controlling or actuating a cooling device, as
will be described more fully hereinafter. The
admission of combustible to the cylinder is
controlled by a spring-pressed valve L. the
latter being arranged to open on the suction-
stroke of the piston. The exhaust is con-
trolled by a spring-pressed exhaust-valve E,
which is actuated by a cam F, the latter be-
Ing driven from the main shaft of the engine.
The lower end of the stem for actuating the
valve is provided with a roller that engages
with the cam I, which cam is driven at the
requisite speed to open the exhaust-valve at
the proper instant and to permit it to close

at the time combustible is admitted to the cyl-
indler.
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Situated on the left-hand side of the engine
is a second cam-carrying shaft Y, which is di-
rectly connected to the main shaft of the en-
oine, as indicated in dotted lines, and 1s ar-
ranged to open and close the spring-pressed
valve (3. The valve G is located in the pas-
sage between the valve-operating cylinder H
and the main cylinder of theengine. Mounted
for vertical movement in the cylinder H 1s a
piston for actuating a water-controlling valve,
which is normally pressed downward by the
coiled compression-spring 1. The upper end
of the piston is provided with a valve J, hav-
ing an opening therein to regulate the admis-
sion of the cooling medium, the latter being
of any desired character.

The eylinderis provided witha water-jacket
A’ of ordinary construction, and the head
thereof contains the ignition-tube K, which is
removably secured in place. The head 1s pro-
vided with a fAring-chamber that communi-
cates with the inlet-pipe through the spring-
pressed admission-valve I..  Under normal
conditions there is no flow of cooling fluid—
such as water, for example—from the pipe M
through the chamber N, formed in the head;
but when the parts get hot enough to cause
preignition a certain amount of the burning
oases will pass through the passage B’ into
the ¢ylinder H and by reason of their pres-
sure cause the valve J to open and admit wa-
ter to the jacket, the pipe P acting as a drain
or outlet for the water thus admitted.

Assuming that a certain ignition-point 1s
desired and that preignition is to be prevent-
ed, the cam for actuating the valve (3 1s so
set that when the piston is in the position
shown, Tfig. 1, the valve will beopen.  With
the partsarranged as shown it is assumed that
the fly-wheel of the engine is moving n a
clockwise direction and that preignition has
taken place, the small arrows indicating the
direction of the force exerted upon the piston.
In addition to the combustible which 15 ex-
pending its force on the piston-head a certain
amount will pass into the passage B, formed
in the piston, as indicated by the arrows,
and thence throueh the valve (3 into the valve-
actuating cyvlinder H. This will push the
piston upward to the position shown, there-
by causing the valve J to open and permit
water or other cooling medium to pass from
the pipe M through the chamber or jacket N
into the pipe P and out. The passage of the
water or other cooling medium will cool the
head, and therefore reduce the temperature of
the parts and prevent further preignition.
By properly adjusting the relation of the
alves and passages the instant that incipient
preignition takes place more or less water 1s
admitted in the manner described, and the
temperature of the parts is reduced and fur-
ther incipient pounding, which takes place si-
multaneously with preignition, is prevented.

Referring to Fig. 2, 1 have shown a slight

795,429

modification of my invention, wherein the wa-
ter is sprayed on the head of the tube by
means of a sprinkler O. The action of the
sprinkler is controlled by the valve J, which
is of the same construction as is illustrated
in [fig. 1 and operated by the same means.
Surrounding the head of the cylinder and also
the nozzle of the sprinkler is a casing Q.
This casing is connected in any suitable man-
ner with the drain P.

In Fig. 3 1 have shown a further modifica-
tion in which preignition is utilized to actu-
ate a small water-pump S, which pump re-
ceives its supply from any suitable tank or
other source of supply. In this figure an
electric ignition device K’ is substituted for
the hot tube of the previous figures. The
head of the eylinder 1s provided with a cham-
ber or jacket for receiving water or other cool-
ing medium. Extending trom this chamber
to the supply-pipe M is a passage R, contain-
ino two check-valves. These check-valves
are arranged to automatically open and close
as the pump-piston S moves up and down.
The pump is actuated by a piston and cylin-
der, a coiled spring I tendihg at all times to
push the piston downward. Tothe lower end
of the cylinder H is attached a vessel 'T', which
constitutes a gas-pocket.

Assuming that preignition has taken place
and that the passage B’ in the piston 1s oppo-
site the passage containing the valve (3, a cer-
tain amountof the combustible, which has been
previously admitted to the main cylinder and
fired, will pass through the passage B', thence
througeh the valve G into the cylinder H and
oas-pocket T. The piston will not move 1ts
full stroke the instant the products of com-
bustion are received from the main cylinder,
but will eradually move upward as the gas
leaves the gas-pocket T. As soon as the
force of .gas has been expended the spring 1
will return the piston to 1ts place. The con-
trolling-valves are actuated in the same man-
ner as deseribed 1in connection with Fig. 1.

In Fig. 41 have illustrated a further modi-
fication of my invention, wherein the cooling
is accomplished by varying the temperature
of the combustible whichissupplied totheig-
nition-chamber. U represents a vaporizer
which is secured to the head of the cylinder
and is kept hot by the flame from the burner
V. The pipe U’ leads from the source ot fuel-
supply to the vaporizer, and in this pipe Is
included one or more turns or coils through
which the flame of the burner passes. This
serves to more or less vaporize the fuel be-
fore it reaches the main vaporizer. The ad-
mission of fuel to the burner is controlled
by a valve W, the construction of which 1s
shown in section in Fie. 5. The valve is ar-
ranced with a transverse passage W and a
by-pass W' of limited area. This 1s so ar-
ranged that a certain amount of fuel 1s al-
ways permitted to pass to the burner, there-
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by insuring the parts being kept hot and at
the same time preventing the burner-flame
from going out. The valve is provided with
a link and an arm which makes a pin-and-
slot connection with the rod of the actuating-
piston H'.

In order to check sudden movements of the
valve-operating lever, a dash-pot is provided,
which 1s best shown in Fig. 6. When the
cdash-pot piston X is actuated by the piston
H" in a forward direction, the flap-valve X'
opens; but as soon as the piston starts to
move back the valve closes and the return
movement 18 relatively slow. DBetween the
piston H' and the fixed part or abutment is
a colled compression-spring 1, which tends at
all times to move the actuating-piston back
to 1ts normal position, which means an open
throttle tfor the burner. The construction
and arrangement of the passage B  and valve
(x for controlling the admission of ¢as to the
cylinder H is the same as is described in con-
nection with the previous ficures. In the
previous figures the valve controlling the ad-
mission of combustible to the main cylinder
1s controlled by a spring and is opened by
suction. In the present instance the valve
1s positively opened by the lever Z.

In Fig. 7 is shown a pipe M’ for admitting
a spray of water to the firing-chamber or
cylinder-head. In this case the admission of
water may be controlled by a valve or pump
which is actuated by the means illustrated in
any of the other figures.

Fig.81llustrates my improved regulator act-
Ing on the valve admitting combustible to the
hring-chamber or cylinder. Two vaporizer
tubes or compartments U’ and U* are shown.
These are heated by the lame from the burner
V, which may or may not be regulated in the
manner 1ilustrated in Fig. 4. The compart-
ments are provided with a common valve U,
which is actuated through any snitable device
from the piston H' (shown in the previous fig-
ures) by the rod H%.  The flame being located
directly below the compartment U this com-
partment will be much hotter than the com-
partment U’, since the latter is somewhat
remote from the flame. By adjusting the
valve U” to amidway position an equal amount
ot combustible from both compartments will
pass into the engine, but by changing the
position of the valve the relative amounts can
be varied at will. When the engine tends to
preignition, the valve would set itself so as to
admit more of the cooling mixture. On the
other hand, when the ignition is satisfactory
the valve would be so set as to admit the mix-
ture from both compartments in the proper
proportions, or the parts may be so arranged
that under normal conditions combustible is
supplied from the hotter compartment only.

In accordance with the provisions of the
patent statutes I have described the princi-

ple of operation of my invention, together !

T, —

-

“with the apparatus which I now consider to
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represent the best embodiment thereof; but
I desire to have it understood that the appa-
ratus shown is only illustrative and that the
invention can be carried out in other ways.
What I claim as new, and desire to secure
by Letters Patent of the United States, is—
1. In an internal-combustion engine, the
combination of a main cylinder and piston, a
passage formed in said piston, an auxiliary
cylinder receiving gas under pressure from

‘the cylinder-passage, a piston working in the

auxiliary cylinder, and a cooling
erated by the auxiliary piston.

2. In an internal-combustion engine, the
combination of a main cylinder and piston,
an auxiliary cylinder and piston, a port be-
tween the two cylinders which is uncovered
at a certaln point of the stroke of the main
piston so that under conditions of preignition
explosion-gases will enter the auxiliary cyl-
inder, a valve independent in its action of
both pistons which controls the said port and
15 1tself opened by the main shaft, and a

means - op-

“cooling device that is controlled by the aux-

itliary piston.

3. In an internal-combustion engine, the
combination of a main cylinder, a piston there-
for, having an opening extending from the
head to a point intermediate the ends, an aux-

1liary cylinder, a port between the main and

auxiliary cylinders, which coincides with the
opening in the main piston and is uncovered
each stroke, a piston in the auxiliary cylin-
der, a valve operated thereby, and a cooling
medium which is controlled by the valve.

4. In an internal-combustion engine, the
combination of a piston, a cylinder, a firing-
head for the cylinder having a jacket into
which a cooling medium may enter, a valve
which intermittently opens and closes to per-
mit a cooling medium to pass into the jacket,
means for actuating the valve, and a valve
which controls the action of said means.

5. In an internal-combustion engine, the
combination of a main piston and cylinder,
means for admitting a charge of combustible,
an auxiliary piston and cylinder, a passage
between the cylinders which is uncovered at
each stroke of the main piston, a positively-
actuated valve in said passage, and a means
controlled by the auxiliary piston for reduc-
ing the temperature of the combustible.

6. In an internal-combustion engine, the
combination of a main piston and cylinder.,
means for admitting a charge of combustible
an auxiliary piston and cylinder, a passage
between the cylinders which is uncovered at
each stroke of the main piston, a receptacle
connected with the auxiliary eylinder form-

. 1ng a gas-pocket, and means actuated by the

auxiliary piston for varying the temperature
of the combustible.

7. In an internal -combustion engine, the
combination of a main piston and cylinder, a
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ring-head for the cylinder, a cooling-jacket
therefor having an inlet and an outlet passage,
a valve for regulating the passage of cooling
fluid through the jacket, an auxiliary piston
and cylinder separate from the main piston
and cylinder for actnating the valve, and a
valve actuated by the main shaft for admit-
ting a certain amount of explosion-gases to
the auxiliary eylinder each time that preigni-
tion takes place.

3. In an internal - combustion engine the
combination of a piston having a passage
formed therein which extends from the head
to'a point intermediate the ends, a cylinder,
an auxiliary piston and cylinder, a passage
extending between the cylinders, one end of
which is in communication with the passage
in the main piston at definite intervals, a
means for reducing the temperature of the
engine, a valve controlling said means, which
valve is moved in one direction by the aux-
iliary piston when preignition takes place,
and a spring for moving the piston in an op-
posite direction.

9. In an internal-combustion engine, the
combination of 4 main piston having a passage
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formed therein for conducting the explosion-
gases due to preignition, a main cylinder, a
iring-head for the cylinder, a water-jacket
therefor having an inlet and an outlet passage,
a valve reculating the passage of water
through the jacket, an auxiliary piston and
cylinder for actuating the valve, and a valve
for admitting a certain amount of explosion-
oases from the main cylinder through the
passage in the main piston to the auxiliary
cylinder each time that preignition takes
place.

10. In an internal-combustion engine, the
combination of a main piston and cylinder,
an auxiliary piston and cylinder, a valve ac-
tuated by the auxiliary piston for admitting
a cooling medium to the engine, and a gas-
pocket communicating with the auxiliary cyl-
inder for retarding the action of the auxiliary
piston.

In witness whereof I have hereunto set my
hand this 23d day of November, 1900.

ELIHU THOMSON.

Witnesses:
Duacarp McK. McKinrop,
ROBERT SHAND.
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