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To all whom it may concern:

Be 1t known that I, Pmmir Drverrux
JouNsTow, a citizen of the United States,
resicing in the village of Cold Spring,
county of Putnam, and State of New Ymh
have invented a certain new and useful Tm-
provement in Mixing-Valves for Hydro-
carbon-Engines, of which the following is a
specification.

The objects I have 1n view are the pro-

ductron of a device for minutely dividing

and intunately mixing oil, air and water, 1n

connection with hydro-carbon engines of the

internal combustion type.

The mvention has a further object in per-
mitting the complete vaporization or atomi-
zation of heavy oils for internal combustion
engines.

Other objects of the invention will appear
more fully from the following specification.

I attain the objects of my invention by the
mechanism 1llustrated in the accompanying

“drawings, in which-—

T iﬂure 1 18 a diagrammatical view of the
mixing valve and 1ts connections as applied
to the cylinder and combustion chamber of
an mtelnal combustion engine. Hig. 2 18 a
plan view of a device embodymﬂ nmy 1in-
vention; Iig. 3 1s a 101101‘511{:1111&1 sectmn
taken on the line 3—3 of I‘ln 2 Fig. 4 1S
detail of the controlling lewrs ]f‘m :) 1S a
horizontal section on Lhe line D—a of Kig,
3; I1g. 6 1s an end view of the retort, and
TiO' 7 is a horizontal sectional view of
mod1ﬁmtlon

In all of the several views like parts are
deswnated by the same reference characters.

In carryimmg out the invention I provide a

o mixing valve A which has a body 1, having
a ﬂanne 2 Wthh may be bolted or serewed

) flnmngt the Slc e of the combustion chamber

‘45

50 ,Centml mixing chamber 7.

00

B of thie engine so that the retort 3 will ex-
tend into the ('ombnstmn chamber, and the
valve body remain on the outside. Within
the valve body 1s a plurality of fuel admit-
ting means, those shown comprising an oil
nezzle 4, a water nozzle 5 and an air nozzle
6. These nozzles restwithin openings formed
within the valve body, and extend into a
Ag shown 1n
Fig. the orifices of the oil nozzle and
Water 1101/416 are opposed one to another and
the air nozzle is arranged to discharge at
right angles to the dlscharoe of the other
two noyﬂes The chamber 7 communicates

3

by means of a passage 8 to the retort 3.

' lock nut holds 1t definitely 1n position.

1he chamber 7 forms a mixing clnmbel 1n
which the oil, water and air are VﬂpOI‘lded
and 111tel"11111101ed and are caused to passinto
the retort 3 thr ouﬂ I the passage 8 by means
of nir forced throu gh the air nozzle 6. and

the suction of the descendmo pl%ton of the

LIIUIJ]L

The o1l and Wiiel nozzies é[ and 5 are
preferably each alike, and each is formed
of a plug having a ﬂ..fuwe which rests against
the outside of the base of an opening 9
tormed within the valve body. A bonnet
10 1s screwed into the opening 9, and abuts
against the nozzle plug, holding the flange
of the latter securely ag ainst the base of the
opening 9.

The air nozzle 6 is quite similar to the
other nozzles, except that it is larger, and
the central bore is of sufficient s1ze to per-
mit the requisite amount of air to flow
through 1t. The inlets to the oil, air and
water pipes, connect with the valve body
similarly, the air inlet pipe being shown in
Fig. 3 at 11. It connects with the open-
ing 9, a notch 12 being formed on the inner
end of the bonnet 10 to permit free circula-
tion of the liquid or fluid from the entrance
pipe 1nto the center bore of the nozzle.

The discharge from the three nozzles is
controlled by mneedle valves 13, which arve
carried upon stems which pass through the
bonnets, a recess being formed in the inner
end of each bonnet to pelmlt the valve to be
slid back sufficiently far to open the central
passage of the nozzle the necessary extent.
These valves are actuated in any manner, but
preferably automatically by means of tha
governor. The pleiuled means of actuat-
ing them are shown in Figs. 2 to 6 inclusive.
Each valve is slid in and out by means of a

bell erank lever, there bunﬂ one lever for
each valve. In 1*10. 2 14 1S the o1l valve con-
tlolhnﬂ lever, 15, the a1r valve cont trolline

lever, and 16 the oil valve controlling lmm

the latter having an extension 17, with a Di-
turcated extremity, which may be connected
In. any way to the oovernor. These levers
are each pivoted to a support 18, secured by
ccrews to the valve body. The depending
portion of each lever is forked so as to stra d—-
cle the valve stem and engages with a spool
19 thereon having flanges between which the
forked ends of the lever work. Itach spool is
secured to the valve stem by screw-threads

so that its position may be adjusted and a
The
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et ends of the three levers are connected 1 povized. There will be no opportunity for

together in such a manner that movement o1
the lever 16 contributes movement simul-
taneously to the other two levers. The mner
end of the lever 16 is forked as shown in Iig.
4 and eneages with the inner end of the lever
14, which 1s enlarged to form a ball
snugly engages with the inner walls of the
fork of the lever 16, so that movements uop
and down of the lever 16, will be accurately
fransmitted to the lever 14. The lever 15, 13
made cylindrical at its outer end, which cy-
lindrical portion passes through the fork of
the lever 16 at right angles to the lever 14
That portion of the fork of the lever 16 with
which the cylindrical portion of the lever 1o

engages is rounded at 20, as shown n g, 3,

so that the cylindrical portion of the lever 15
snugly engages this rounded portion of the
forlt 16 which insures that movements of the
latter lever will be accurately transmitted to
the lever 15. By the construction deseribed
any movement of the extension 17 by means
of the governor will simultancously move the
three levers 14, 15 and 16 to an equal extent.
By varying the position of the spools 19
upon the various valve stems the relative po-
sitions of the valves can be varied. IFor in-
stance, should it be desived to have the air
valve particularly unaffected by movements
of the governor, such valve can be moved
away from its seat to a suflicient extent, by
shifting the position of the spool 19, so that
movements of its controlling lever 15 will 1n
no way affect the extent of opening of the
valve..

The simultaneous actuation of the threc
valves may be attained by means other than
One modification 1s shown
in Fie. 7, in which the three valves are slhid,
by being screwed in and out. 1in order to se-
cure simultaneous rotation each is provided
with a small pinion 21 which engages with a
raclk 22, which in turn is actuated by the gov-
ernor. 'The pinions 21 are secured to the
valve spindles in such a manner that the
spindles may be rotated by the pinions and
caused to be moved inward and ontward by
the engagement of their screw-threads with
the sapporting nut, but at the same time the
pinions will not be longitudimally moved.
This end may be secured by making the con-
nection between the valve spindle and the
pinion in the form of a reather.

It is important to prevent the formation
of drops of oil or water upon the ends of the
oil and water nozzles within the mixing
chamber. A device for accomplishing this
purpose is shown in Fig. 5. The ends of the

nozzles extending into the chamber T arve
provided with a bead or raised edge 23. By

this means when influx of o1l or water ceases
during that portion of the cyecle, where the
supply of mixture is stopped, the liquid will

collect upon this bead, and be ultimately va-

which |

l

the liquid to run down the sides of the end
of the nozzle, as would be the case were these
beads not provided. All of the liquid introe-
duced into the chamber will be vaporized at
the time it is introduced without danger ol
liguid accumulating within the chamber.
For the purpose of closing the passage S
during that portion of the operating cycle
of the engine during which the charge 1s not
being drawn in, I provide a valve 24, which
slides within a passage formed in the valve
body 1. This valve is shown as having a
cylindrical body, with a central opening
which may be brought into coincidence with
the passage 8, by sliding the valve. The
valve is slid in one direction by means of a
spring 25, and in the other by a rod 26 which
connects with a cam or eccentric on the en-
oine, to move the valve at the proper time
during the operating cycle, when the charge

is no longer being drawn into the cylinder.

This valve is shown as provided with a num-
her of baflling grooves on each side of the
central opening, these baflling grooves effec-
tively preventing leakage from the central
passage 8 outward. The batliing grooves are
not only to prevent the escape of gas, buf
serve the purpose cof collecting grit and dust
which may pass into the valve, thus prevent-
ing cutting and abrasion of the valve and
valve passage.

An additional means may be provided for
closing entrance to the passage 8, such means
consisting of a ball valve 27, which 1s forced
against a seat within an extension of the pas-
saoe 8 by means of a spring as shown, such
spring resting within a seat 28, formed on
the inner end of the retort 3. If desived, the
slide valve may be used without the ball

valve or the ball valve without the slide

valve, as well as the two together. The ball
will be drawn away from its seat when the
back pressure within the combustion cham-
ber ig sufliciently slight, to permit the pres-
sure of fluid within the nozzle to overcome
the resistance of the spring, which seats the
ball 27. '

The retort 8 consists of a length of tubing,
the inner end being closed by a plug having
a central opening therethrough. Additional
openings are shown as formed 1 the walls
of the tube near this plue. The mnner end of
the tube ig solid, and is provided with an
annular row of holes 29. A central hole 30
communicates with the interior of the retort
through the valve seat 28. This central
opening aids in seating the ball by back
pressure, and at the same time 1t will be

closed by the ball during the influx of the |

mixture into the retort. so that the mixture
will enter the retort through the annular
row of holes and will be directed against the
hot walls of the retort, and will thereby be
more effectively vaporized.

-y

50

G0

100

105

116

120

130




10

15

20

25

39

40

o0

09

6O

082,825

The mixing valve is applied to an engine
of the internal combustion type, the flange 2
bemg bolted or otherwise secured to the side
of the combustion chamber, and the retort
3 extending therein. The o1l and water noz-
zles are connected with a source of supply
so arranged that a certain definite quantity of
liquid will be 1njected into the mixing cham-
ber during a certain portion of the cycle of
the operation of the engine, such portion be-
ing preferably the whole of the intake stroke,
and a portion of the compression stroke.
The air nozzle i1s connected with a source of
alr under pressure, the cut-off valve being
usetul for cutting off the inlet of the air dur-
ing any portion of the cycle.

The connections between the oil and air
sources of supply are shown in Ifig. 1, the
water connections being similar to the oil.
A tank C contains air under pressure. Air
1s admitted to this tank in any way, for in-
stance, by means of a pump worked off the
engine. A pipe D communicates with the
alr nozzle of the mixing valve. A pump E
connects with a source of oil supply, and in-
jects 1nto the o1l nozzle through a pipe K.
An equilibrium tank (5 1s inserted in the oil
passage between the pump and pipe I. This
equilibrium tank communicates with the air
tank C by means ot the pipe H, so that the
pressure 1n the tanks G and C will be the
same. The mixing chamber communicates
with the tank C by means of a pipe, and con-
sequently the pressure i1n both tanks and
mixing chamber will be accurately balanced.

In operation, the o1l and water will be
driven 1n simultaneously through their re-
spective nozzles, and the two streams meet-
ing within the chamber 7 will thoroughly
vaporize or atomize and mix the two streams
of o1l and water. These two intermingling
streams will be engaged at right angles
by a stream of air from the alr nozzle, and
the entive mixture will be partly forced and
partly drawn through the passage 8 into the
retort 3 which extending into the combus-
tion chamber will be kept sufficiently hot
to convert the mixture of oi1l, air and water
into gas, which will be consumed within
the cylinder, in the presence of an additional
supply of ailr, and an additional supply of
water 1f necessary. The governinge of the
engine will be attained by the movement of
the valves, so as to vary the amount of the
mixture. If desired, one of the valves, for
instance the air valve, may be disconnected,
so that the richness as well as the amount
of the mixture will be varied. When the
cut-off valve 24 1s closed or the back pres-
sure in the combustion chamber 1s such as
to equal or exceed that in the tank C, no
more o1l or water will be driven into the
mixing chamber, but on the contrary, the
liquid which is handled by the particular

65 pump, will be forced into the equilibrium

|

tank G, and none will be forced into the
mixing chamber. When the cut-off valve
1s open and the back pressure issmall enough
to permit flow of air into the mixing cham-
ber, o1l and water will also enter the cham-
ber through their respective nozzles. DBy
means of the structure described, the o1l and
water will not enter the mixing chamber,
except when the air 1s also entering. The
same effect can be secured by omitting the
equilibrium chamber, and timing the stroke
of the liquid pump for the proper instant.
Such a modification is not so desirable as
that 1llustrated.

Having now described my immvention, what
I claim as new and desire to secure by Let-
ters Patent, 1s:

1. A mixing valve for hydrocarbon in-
ternal combustion engines, having an oil and
a water nozzle, opposed to each other with-
1 a chamber and an air nozzle at right an-
oles to the o1l and water nozzles.

2. In a mixing valve for hydrocarbon in-
ternal combustion engines, the combination
of a mixing chamber, and an oil nozzle, a
water nozzle and an air nozzle, three valves,
for controlling the nozzles, each having a
stem, a lever for each valve stem, the three
levers engaging together and means for mov-
g one oif the levers to simultaneously move
the other two.

3. In a mixing valve for hydrocarbon in-
ternal combustion engines, the combination
of an oil nozzle, a water nozzle and an air
nozzle, a valve for each nozzle, the three
valves each having a stem, and three levers
for moving the valve stems, one of said
levers having a bifurcated extremity into
which the other two levers engage.

4. In a mixing valve for hydrocarbon in-
ternal combustion engines, the combination
of an oil nozzle, a water nozzle, and an air
nozzle, a valve for each nozzle, the three
valves each having a stem and a lever for
moving each stem, one of said levers having
a forked extremity, another lever having a
cylindrical extremity and another lever hav-
ing a ball extremity, the extremities of these
two levers engaging with the forked ex-
tremity of the first lever.

o. In combination with a combustion cham-
ber, a mixing valve for hydrocarbon com-
bustion engines, having a body, a mixing
chamber theremn, and a valve closing com-
munication between the mixing chamber and
the combustion chamber, the said valve be-
ing a slide valve, and having bafiling grooves
thereon.

This specification signed and witnessed
this 3rd day of July, 1906.

PHILIP DEVEREUX JOUNSTON.

Witnesses:
Lronarp H. Dyrg,
Ave. Lowe.
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