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To all whom @ may concern:

" Be it known that we, ALFRED GEORGE
ScHOLES, engineer, a subject of the King of
Great Britain and Ireland, residing at 41
Gordon road, Iliford, in the county of Essex,
England, and GroreE GIBSON, engineer, a
sub&ect of the King of Great Britain and Ire-
land, residing at 25 New street, in the city
and county of Westminster, England, have
invented & new and useful Improvement in
Water - Injectors for Internal-Combustion
Engines, of which the following is a full and
complete specification. .

: Tlll)is invention relates to that type of wa-
ter injector for internal combustion engines
consisting of a small direct-acting pump the
piston of which receives motion for its work-
g stroke from the explosive effort in the
working cylinder of the engine so that the
water 1s injected into the cylinder immedi-
ately after the commencement of the work-
Jing stroke of the engine, and it consists es-
sentially in making the delivery port in the
cylinder of the pump as near to its oFen end
as possible so that said port is closed by the

iston operating the pump when said piston
1s at the end of its return stroke, the object
being to prevent the water.remaining in the
delivery port or passage being sucked mto
the working cylin(}l)er of the engine during the
suction stroke of the piston thereof which is
an inherent fault in water injectors of this
type, which fault is generally intensified by
reason of the length of the delivery port or
passage. It has been suggested that this
defect can be remedied by the use of a non-
return valve at the end of the delivery port
or passage but the heat is so intense that

~such a valve will not work reliably in such a
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position.

The invention also consists in certain de-
tails of construction hercinafter specified
which have for their objects enabling the di-
rection in which the water is injected into
the cylinder to be varied as desired, to sim-

lity “the construction, and to increase the
ife of the working parts more particularly
the spring employed for effecting the return
stroke of the working piston.

In the accompanying drawing, Figure 1 is
a view in sectional elevation, and Fig. 2 is a
view in plan with top of casing removed.

In both views similar parts are marked
with like letters of reference.

The apparatus consists essentially of a cyl-
inder ¢ open at one end, a piston b working
in said cylinder, an extension b* of said pis-
ton forming a ram which works in a second:
cylinder ¢, a spring d acting on the piston b
to effect its return stroke, an inlet port or

55

60

passage e leading into the head of the cylin- .

der ¢ fitted with a non-return valve e, an
outlet port or Fassage f leading from said
cylinder ¢ fitted with a non-return valve f?,
the said outlet terminating in the cylinder o
at or near the open end thereof in such a po-
sition that it is closed by the piston b when
it is at the end of its return stroke at the open
end of said cylinder.

In the preferred construction which is that
llustrated in the accompanying drawing the
spring d is located outside the cylinders in
order that the high temperature of the pis-
ton b may not be imparted to it in order that
its temper may not be impaired. The spring
acts on the piston b through an extension b

of the ram b' (which projects through the

head of the cylinder ¢) through a collar ¢
serewed or otherwise fixed on said extension
and operates against the upper end of a cap
h serewed or otherwise fixed to the cylinder

' head. The cylinders and the valve boxes

are preferably formed in one piece as shown,
a suitable packing v and packing ring w0 be-
ing employed between the two cylinders and
B suita.{)le packing 2! and packing ring w* be-
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ing employed where the extension b* passes .

through the cylinder head. . The valve boxes

are preferably inclosed in a casing & which is

construeted and arranged to operate as a
water jacket in which construction the inlet
port ¢ opens into said chamber and said
chamber is provided with an inlet ¢* for the
supply of water. The open end of the eylin-

der o is partially closed by a ring I which ¢

operates s a stop for the piston to bear
against. The strength of the spring d is such
that the pressure on the piston b during the
compression stroke of the engine will not lift
said piston and will therefore not cause the
injector to function. In the cylinder a is-a

small hole a* the function of which is to pre- -

vent the accunmulation of any pressure be-
hind the piston b. s
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- working cylinder of
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.the combustion chamber
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The cylinder @ is threaded externally or
otherwise adapted to be fixed in the wall of
the cylinder of the motor so that it is open to
thereof. In an en-
gine such as is used in motor road vehicles a

insertion of the ap-
paratus would be one of thé holes above tﬁ)e
valves which are usually closed by screw
plugs. , :

To enable the jet of water produced by the
apparatus to be directed in any direction—
which is especially useful in applying the ap-
paratus to the engines of motor road vehi-
cles—the outlet of the delivery port or pas-
sage f leads into an annular channel at the
open end of the cylinder . This channel is
conveniently formed by a ring » having a
groove 7' in one of its faces bemng fitted in a
recess in the open end of the cylinder ¢ and
kept in place therein by the ring 7. The in-
ner edge of the ring n is provided with one or
more holes ¢ communicating with the annu-
lar groove or channel 7! so that by rotating
the ring n the said holé or holes may beplace
m any desired position in the circumference
of,the cylinder a. )

What we claim, and desire to secure by
Letters Patent, isi—

1. An apparatus for injecting water into
the cylinder of an internal com bustion engine
operated by the force of the: explosion in said
cylinder, comprising a cylinder open to the
the engine, a piston
working in'said cylinder, a small foree pump
the ram of which'is operated by said piston,
suction and delivery ports for the pump
fitted with non-return valves, the outlet of
the delivery port terminating in the cylinder
of the apparatus at or near the open end
thereof so that said outlet is closed by the
piston of the apparatus when said piston is
at the end of its stroke at the open end of the
said eylinder, as set forth,

2. In an apparatus for injecting water into
the eylindor 0[‘1 aninternal combustion engine,
the combination of an open-ended eylinder
in connection with the eylinder of the mo-
tor, u piston working in saic eylinder, a spring
pressing the piston towards Lhe open end of
said eylinder the strength of the spring heing
such that the piston will not be moved dur-
ing thecompression stroke of the engine, » rain
operated by said piston, a pump cylinder in
which said ram works, an inlet or suction
port or passage for said pump eylinder, a
hon-return valve in said suction port or pas-
sago, a delivery port or passage leading from
the pump cylinder into the cylinder 6f the
a%)pamtus In such % position that the outlot
of said port or passage is closed by the piston i
when it ‘i at t{m end of its return stroke in
said ceylinder, and a non-return valve in said
delivery port or'passage, as seb forth,
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3. Inan apparatus for injecting water into
the cylinder ofpa,n internal combustion engine,
the combination of an o ven-ended cylinder
In connection with the cyfinder of the motor,
a piston working in said cylinder, a spring
operating to press the piston ‘towards the
open end of the eylinder and retain it in said
position at all times except during the work-
Ing stroke of the engine, an annular ring in
the open end of the cylinder for retaining the
piston in said eylinder, a ram operated by
said piston, a pump eylinder in which said
ram works, aninlet or suction port or passage
for said pump cylinder, a non-return valve
in said suction port or passage, a délivery
port cr passage leading from the pump cylin-
der into the cylinder of the apparatus in such
& position that the outlet of said port or
passage is closed by the piston when it is ot
the end of its return stroke in said cylinder,
and a non-return valve in said delivery port
or passage, as set forth.

4. Inan apparatus for injecting water into
the cylinder of an internal combustion engine,
thec ombination of an o en-ended cylinder
in connection with the cylinder of the motor,
a piston working in said cylinder, a spring
operating to press the piston towards the
open end of the cylinder and retain it in said
position at all times except during the work-
Ing stroke of the engine, the said spring being
located outside the cylinders, an annular
ring in the open end of the cylinder for retain-
ing the piston in said cylinder, a ram oper-
ated by said piston, a pump cylinder in which
sald ram works, packing between the two
cylinders, an inlet or suction port or passage
for said pump eylinder, & non-return valve
in said suction port or passage, a delivery
port or passage leading from the pump cylin-
der into the eylinder of the apparatus in such
a position that the outlet of said port or
passago is closed by the piston when it is at
the end of its return stroke in said cylinder,
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and a non-return valve in said delivery port .

or passage,.as sot forth.

5. Inan apparatus for injecting water into
the cylinder of an internal combustion engine,
the combination of an o en-ended cylinder
In conneetion with the ¢ylinder of the motor,
a piston working in said cylinder, a spring
located outside said eylinders and operating
to press the piston towards the open end of
cylinder and retain it in saj position at all
times except during the working stroke of
the engine, an annular ring in the open end
of the eylinder for retaining the piston in
said cylinder, a ram operated by said pis-
ton, a pump eylinder in which said ram
works, an inlet or suction port or passage for
saidk pump eylindor, o non-return “¥alve in
sald suction port or passage, o delivery port
or passage leading from the pump ¢ylinder
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into the cylinder of the apparatus in such a signed our names in the presence of two sub-
position that the outlet of said port or pas- | scribing witnesses.
sage is closed by the piston when it is at the

: . : : - ALFRED GEORGE SCHOLES.
end of its return stroke in said cylinder, a 3
5 non-return valve in said delivery port’or . GEORGE GIBSOX.
passage, and a water jacket surrounding the Witnesses:
cylinders and valve boxes, as set forth. A. MriwARD FLACE,

In testimony whereof we have hereunto G. V. SymEs.



