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To all whom it may concern: ‘
Be it known that I, James M. Hexpron,
a citizen of the United States, residing at

- Springfield, in the county of Sangamon and
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State of Illinois, have. invented a new and

“useful Automatic Injector, of which the fol-

lowing is a specification.

The invention relates primarily to auto-
matic injectors usable for successively in-
jecting into the several operating cylinders
of internal combustion engines a solvent
fluid to loosen the carbon accumulated on
the inner walls of the cylinders so that it
may be expelled through the exhaust while
the engine is running. ‘ )

The purposes of the invention are to pro-

..vide an injector adapted to ‘inject into the
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engine cylinder to which the injector is con-
nected, and with which it codperates, succes-
sive measured charges of carbon resolvent;
to provide in the injector means for meas-
uring the successive charges of liquid; to
provide a valve operative synchronously
with the reciprocating piston operating in
the engine cylinder to which the injector

- 1s applied; and to provide other new and
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useful features of construction.

The invention is illustrated in the an-
nexed drawing, to which reference is hereby
made, and will now be described, and the
novel features thereof will be recited in the
claim. ,

Figure 1 is a vertical section taken on the
longitudinal axis of the injector, and in-
cluding part of the codperating engine cyl-
inder to which the injector is applied.

Fig. 2 is an enlarged horizontal section
through the container on the line X, X, of
Fig. 1;

%‘ig. 3 is an enlarged plan of the detached
and inverted valve plug; and

Fig. 4 is a horizontal transverse sectivn
through part of the engine cylinder and
through the valve plug on the line Y. Y. of
Fig. 1.

'i!‘he same reference numerals designate
the same parts in all the views.

The injector proper, which may be made
of any suitable material, comprises a tubu-
lar liquid-container 1, having at one termi-

nal a tubular screw 2 provided with a flared

seat 16, and having at the other terminal
an. internally screw-threaded opening 3; a
screw closure 4 engaging the screw threads
of the opening 3; polygonal members 5
adapted to be engaged by a suitable wrench
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6 for rotating the container; and a valve-

plug 7 having external screw threads 8, u.

polygonal member 9 adapted to be engaged
by the same wrench, tapered terminal walls
105 an internal ledge 12, a central chamber
13, and a series
walls 10. The outlet openings .14 are so
arranged as _to cause the fluid to be di-
rected laterally at angles to the inner wall
of the cylinder, to insure its reaching the
piston rings, thereby insuring that the fluid
will enter around fhe rings, to thoroughly
cleanse the same during the movements of
the piston. The capacity of the openings 14
relative to the measured charge of fluid in
the chamber 13 is such that the fnid will
flow gradually through the ‘openings, re-
sponsive to the suction in the engine cylin-
der. A ball valve 15 of somewhat less di
ameter that the chamber 13, is free to move
in the length of the chamber and is adapted
to engage on the flared seat 16 of the serew
2, to limit outward movement of the valve;
and to seat on the ledge 12 to stop the flow
of liquid from the chamber 13 through the
outlet openings 14.

. The container is designed to be attached
In operative relation to the cylinder of a
one - cylinder internal combustion engine;
or to be attached in operative relation to
any cylinder of a multi-cylinder internal
combustion engine; in such manner that the
compression stroke of the piston will com
press air and gases in the cylinder and the
compressed air and gases will enter the
chamber 13 through the openings 14 and
will move the valve 15 until it stops against
the seat 16 and shuts off the flow of Liquid
from  the container into the measuring
chamber, so long as the pressure continues,
The return stroke of the piston will produce
a partial vacuum in the cylinder which will
withdraw air and Hquid from the chamber
13 through the openings 14 and thereby fa-
cilitate the seating of the valve 15 on the
ledge 12. TIf the appliance be used on an
ordinary one-cylinder engine the spark-

plug will be removed and the valve plug 8.

will be screwed into the spark-plug-open-
ing and the fly wheel will be rotated by
hand to reciprocate the piston, to admit of
alternate compression and expansion of the
gases in the cylinder. If the appliance be
used on a motor-cycle engine, the pedals
may be operated, without ignition, to re-

-ciptocate the piston to admit of alternate

60

of outlet 6penings 14 in the |

65

70

75

80

85

90

95

100

105

110



10

15

20

25

80

2]

compression and partial vacuum in the cy!-
inder. " Under this mode of operation var-
bon resolvent liquid from the container will
flow into and fill the chamber 13 dunnﬂ the

compression movements of the pmton, AT

the measured quantities of liquid will be
successively discharged from the chamber
into the cylinder durmrr the suction or re-
verse movements of the piston.

By the use of the appliance shown and de-
seribed, ahy® petson may readily clen cheé
cyhndexs of his own éngine with very little
cost and without thrownw the engine én-
titely out of operation durm(r the clefmsm-r
process.

The dutomatic injector is adapted to be

temporarily fitted in the spark-plug-open-
ing of intériial combustion enginés of statad-

ard manufactire, to supply a fluid carbon-

retmioving liquid'i in the Tespective engine cyl-
inders . and. is designed to be )phud in
succession to the oyhndu's of a multi-¢ylin-
der engine so that one cylinder at a time will

“be treated after removing the spark-pluy

and while the piston is operating without an
explosion.

To the best of my knowledge and belief,
I am the first to devise alid se n hqmd-
Injector in cobperation With' the réciprocat-
ing piston of one cylinder of an operiting
multi- cvhndbr internal - combustion - engine
said injector comprising a contiiiner for a
supply of liquid; 4 clmihber for nmasmum
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the liquid; and a valve in the chambet, op-

erating synchronously with the recmmnt-

ing enwme piston to cause successive meas-
ured dischzu‘ges of liquid from the injector
into the ¢ylinder.

I have shown and described a preferred

-embodiment of my invention, but it is ob‘-

vious that minor structural details may te
variéd without depirture from my inven-
tion.

Having fully described my iivention
what T claim as new and desire to sectre by
Létters Patent is:

In an appliance of the class deseribed, the
commbination of a tubular screw plug havmw
a polygonal head, an internally screw
threaded opening thlow)ll the head, a cylin-
drical body e\ternally screw threaded, a
tapered términal part, a valve seai in snid
terminal part, a chamber in said terminal
part below the valve seat, and a series ot
dispérsive openings throutrh the wall of said
terminal part; a ball suppmted on said
valve seat; and a container screwing into
the head of the plug and havmg a flared
terminal on which the ball engages upon
outward movement of the ball.

In ‘witness whereof I have Hhereunto

signed my name.
JAMEb M. HDNDI\O\T

Witnesses':

Criries W. Henorow,
W. R. Giesox.
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