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This invention relates to internal com-
bustion engines and will be fully under-

stood from the following description, ref-

erence being had also to the
_drawing, in which— - a
Fig. 1 represents a central sectional view
of one form of apparatus contemplated in
the invention; . Lo

Fig. 2 is a sectional detail on an eplarged
scale, showing the position of parts when
th(:l engine is under certain load conditionsy
and _ ) :
Fig. 3 is a sectional detail of a modifi-
cation. S
Referring more particularly to the draw-
ing, the reference character 1 designates the
air intake leading to a -carbureter C of any
desired form, the usual choker valve 3 and
throttle valve 3’ being provided. Extend-
ing into the air passage is'a tube 4 carrying
a wick 5 which projects above into a per-
forated wick-cage 6 and below into a liquid
container 7.- Advantageously this container

accompanying

is attached to the tube 4 by a screw thread-

joint or the like, so as to be readily detach-

. able, it being contemplated that such a con-

3
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tainer will supply in convenient- manner a
chemical agent efficient in modifying the
combustion of hydrocarbon fuels to the end
of checking knocking or detonation. Slid-
able over the wick-cage 6 is a sleeve or cover
8 whose upper end 9 is closed so as to act

" as a piston in the outer sleeve 10, a duct
. 11 communiecating with the cylinder cham-

35

40

45

ber 12, from which in turn a pipe 13 con-
nects to. the intake manifold. The outer
sleevé or cover 10 is 'also slidable, having
a piston /14 in -the cylinder -chamber 12.
An éxpansion spring 15 bears against the
under side of the piston-and is adjustable

by virtue of the adjusting nut 16 which

crowds the snugly fitting piston

] along the
extended end of sleeve 10. S

- When. the engine is at rest, the pressure -

in the intake manifold, as communicated

through pipe 13 to the under surface of

piston 14 and on through duct 11 to the

. top of piston 9 is not different from the

50

- pressure  effective upon the other sides of
- the respective pistons. - Correspondingly the

piston 9 with sleeve ‘8 is affécted only by
gravity and the sleeve is down over the
wick-cage, acting as a cover against evapor-
ative waste of the liquid, and the outer
sleeve 10 is held up by the spring 15. &5
When the engine is running, the pressure
from the intake manifold through pipe 13
is less than that effective on the under side

of piston 9 and the sleeve 8 is correspond-
‘ingly raised up into the outer sleeve 10, 60
-thus exposing the wick so that the chemical
agent supplied thereby is volatilized. from

its moist surface and carried to the engine
cylinders. with the fuel mixture provided
bg the carbureter. ‘The amount of the. 65
chemical agent or knock-controller so sup- -
plied is sufficient to check knocking. The -
precise reason for the action is not yet defi-
nitely established, and whether the metallo-
organic compounds- and other chemical 70
agents used act by a catalytic function or
otherwise, we content ourselves here with
stating the results, without entering into a

discussion of the various possible theoretical -

explanations ‘of why such results occur. 76
When the engine speed exceeds that for
which the spring 15 has been set, the piston
14 is carried down, taking with it the inner
sleeve 8 and covering' the wick. This pre-
vents needless waste of the knock-control- 80
ling agent when the engine conditions are
such as not to require it. S

In the modification shown in Fig. 3, a.
single sleeve or cover 20 is arranged to slide

-over the wick cage 21. The top of the cage 85

forms an abutment which supports an ex- -
pansion spring 22 bearing above - against

an adjusting screw 23 in the piston 24 which -

is attached to the sleeve. pipe 13 con-
nects the cylinder chamber 26 below. the 90
piston with the intake manifold, as in the © -
form shown in Fig. 1, and the other rela-
tionships are.the same, the wick-tube 4 being
set in the air intake 1 and having the de-
tachable liquid-container 7 below. In this 98
form, the sleeve 20 is held up by the spring
92 until the engine runs at a _speed exceed-
ing that for which the spring 22 is adjusted,
when the lessened pressure under the piston,
as communicated from the intake manifold, 100
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allows the preponderant air pressure above
the piston to force the sleeve down over
the - wick and thus there is prevented ex-
cessive .feed and waste of the chemical
agents where not necessary. Ivaporative
loss while the engine is not running, being
relatively small 15 ignored in this form.
While this invention has been described
by reference to certain specific details, it
will be understood that this is for the pur-

_pose of illustration, rather than limitation,

- in whic
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and the invention is to be regarded as lim-
ited only as definied in the following claims,
it is our intention to claim all in-
herent novelty as broadly as the prior art
permits. -

What we claim is: _—

1. The combination with an air intake
and manifold and carburetor of an internal
combustion engine, of a wick tube and wic

- cage projecting into the air intake, a wick
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in said tube and cage, a container for liquid
detachably connected to the lower end of
the wick tube, a sleeve slidable over the
wick cage and closed at its upper end to
form a piston, an outer sleeve slidable over
the inner sleeve and having a piston on its

upper end, a spring supporting said latter -

piston, an adjusting nut, and a pipe con-
necting the space between the two pistons
with the intake manifold.

2. The combination with an air intake
and manifold and carburetor of an internal
combustion engine, of a wick projecting into
the air intake, means for supplying a liquid
to said wick, a sleeve slidable over the wick
and closed at its upper end to form a piston,
an outer sleeve slidable over the inner sleeve
and having a_piston on its upper end, a
spring supporting said latter- piston, and
a pipe connecting the space between the
two pistons with the intake manifold.

3. The- combination with an air intake

“and manifold and carburetor of an internal

combustion engine, of a wick exposed in
the air intake, means for supplying a liquid
to said wick, a sleeve slidable over the wick,
a piston attached to said -sleeve, a spring
supporting said piston, and a pipe connect-
ing the space under the piston with the in-
take manifold.

4. The combination with an air intake
and manifold and carburetor of an internal
combustion engine, of an evaporative sur-
face ‘exposed in the air intake for feeding
a knock-controlling chemical, a cover slid-
able over said evaporative surface, and
means for actuating said cover determined
lf)yl (izhanges of pressure in the intake mani-

old.

5. The combination with an air intake
and manifold and carburetor of an internal
combusition engine, of means located in the
air intake and adapted for feeding knock-
controlling vapors, and means for governing
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such feed determined by changes of pres-
sure in the air intake pagsage. ,

6. The combination of a wick, means for
supplying a liquid to said wick, a sleeve slid-
able over the wick and closed at its end to
form a pistor, an outer sleeve slidable over
the inner sleeve and having an actuating
piston, resilient means for supporting said
last named piston, and means for communi-
cating the pressure in the intake manifold of
an internal combustion engine to the space
between the two pistons. - .

7. The combination of a wick, a sleeve
slidable over the wick, a piston attached to
said sleeve, resilient means for supporting
said piston, and means for communicating
the pressure in the intake manifold of an
internal combustion engine to the space be-
low the piston.

8. The combination of an evaporative sur-
face for supplying a knock-controlling
chemical, a cover sligable over said evapora-
tive surface, and means for actuating said
cover governed by changes of pressure in
the intake manifold of an internal cdmbus-
tion engine.

9. The method of controlling knocking or
detonation in internal combustion engines,
which comprises vaporizing a chemical
agent exposed to the air current supplied
to the engine, and regulating the extent of
exposure and correspondingly the amount
of vapor supplied, by changes in pressure
in the air intake passage. i

10. The method of controlling knocking
or detonation-in internal combustion en-

1cal agent exposed to the air current sup-
plied -to the engine, passing the vapor to-
gether with air into the manifold of the en-
gine, and regulating the amount of vapor
supplied, by changes in pressure in the air
intake passage.

11. In. apparatus for feeding a knock-
controlling agent to the intake manifold of
an internal combustion engine, a chamber
formed in part by opposed pistons, means
for establishing communication between the
chamber and the intake manifold whereby
the position of the pistons is controlled by
the pressure differential between the exte-
rior -of the chamber and the intake mani-
fold, a source of supply of the knock-con-
trolling agent, and a closure for the same
carried by one of the pistons.

12. In apparatus for supplying a material
to the intake manifold of an internal com-
bustion engine, a source of supply of the
material, a closure for said source, a piston
carrying, said.: closure, means connecting the
space above said piston with the intake man-
ifold whereby upon a predetermined fall
of pressure in the intake manifold the pis-
ton will be elevated, and a second piston
adapted upon a further fall of pressure to
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.gines, which comprises vaporizing a chem-
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return said first piston to its former posi-
tion. .

13. The combination with the air intake

and manifold and carburetor of an internal

5 combustion engine, of vapor-supplying

means in the air intake, a closure for said

vapor-supplying means, pressure operable

methanism adapted to position said closure
and a pipe connecting the intake manifold
at a point beyond the throttle valve with 10
the said mechanism.

FRANK A. HOWARD.
JAMES R. WRIGHT.



