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v

To oll whom it may concern: :

Be it known that I, Warrer C. WEesTA-
‘WAY, a citizen of the United States, residing
at Belvidere, in the county of Boone and
State of Illinois, have invented certain new

~and useful Improvements in Mixing Devices

for ‘Internal-Combustion -Engines or the
Like, of which the following is a descrip-
tion. : :

My invention belongs to that general class
of devices known as mixers for internal com-
bustion engines or the like, and relates par-
ticularly to an improved fluid cooled mixing

" device, adapted to.be arranged within the

1
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cylinder, preferably at the intake port, for
mixing or co-minghng the charge as it en-
ters, or just after it has entered the engine
cylinder. : ,

- The device has among its objects the pro-
duction of a simple, durable, efficient and

. satisfactory device of the kind described for
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use wherever found applicable. »

The present invention is in the nature of
an improvement over that shown. and de-
seribed in my pending application, Serial
No. 636,316, filed June 30, 1911.

To this end my invention consists in the
novel construction, arrangement and combi-
nation of parts herein shown and described,
and more particularly pointed out in the
claims, - , :

In the drawings, wherein like reference
characters indicate like or .dprresponding
parts, Figure 1 is a sectional view of a por-
tion of an engine cylinder head or wall, pro-

- vided with my mixing device. Fig. 2 is a
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cross sectional view taken substantially on
line 2, 2 of Fig. 1. Fig. 3 is a sectional view
taken substantially on line 8, 3 of Fig. 1.
Fig. 4 is a sectional view taken substantially
‘on line 4, 4 of Fig 3. TFig. 5 is a sectional
view similar to Fig. 1 of another form of
my device. Fig. 6 is a sectional view of the
same taken substantially on line 6, 6 of Fig.
5. Fig. 7 is a sectional view of a simplified
form of my device. Fig. 8 is a plan view
of the same removed from the cylinder wall
or head. " Fig. 9 is a’ sectional view of
another form of my device, in which the
cylinder wall or head and mixer are formed
integrally. Fig. 10 is a sectional view of
another form of my device, showing the ap-
plication of the same to what is known as a

two-cycle engine, and Fig. 11 is an end ele-
vation of the same, a portion broken away to
show the construction. .

Referring particularly to Figs. 1 to 4, in
which one form of my device is shown, 1
represents the cylinder head or wall, which
may be provided with the usual water jacket
space 2, if desired. The charge is admitted
to the interior of the cylinder through the
intake port 3, suitable valve mechanism be-
ing provided, that shown being similar to
that described in my pending application
above mentioned. This valve mechanism
comprises a valve casing 5 provided with a
suitable inlet 7, the casing being secured to
the cylinder head or wall by bolts 9 extend-
ed through the flange 8, or in an equivalent
manner. The casing 5 may be extended
within the cylinder any desired distance.
As shown, it extends slightly beyond the
interior face of the cylinder head. The cas-
ing 5.is provided with a valve seat 6 for the

-intake valve 4, the valve being provided
with a stem 11 extending without the casing. -
The valve is normally maintained on its
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seat by a resilient member 18, arranged be-

tween the collar 19 and the casing 5, 20 be-
ing an adjustable stop for limiting the
travel of the valve.” “Where it is desired to
admit air to the.interior of thé cylisider
simultaneously with the admission of the
charge, I form the stem 11 hollow, or with
a chamber 12 therein, and extend the valve
4 to form a valve seat 15 for an auxiliary
valve 14. The auxiliary valve 14 is pro-
vided with a stem 16, which extends with-

‘out the valve stem 11, the auxiliary valve

being normally maintained upon its seat by
a resilient member or spring 21 arranged
between the collar 22 and the end of the
stem 11. If desired, an adjustable stop or
limiting member 28 for the auxiliary valve

may be arranged on the stem. The stem 11°

is provided with one or more opénings 17
therethrough, to form air inlets, so that as
the charge of combustible is drawn through

the inlet 7 and through the chamber 10, past

the valve 4, a charge of air or other suitable

| fluid is drawn through the openings 17,

through the chamber 12 and stem 11, past

the auxiliary valve 14, the charge of com-

bustible and air being mixed or co-mingled
upon entering the cylinder. Tt may be men-
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‘grooves

flow or supply

tioned, and T wish it clearly understood,
that the auxiliary-valve arrangement de-

scribed may be_ omitted, and is shown
I the figures of the drawing,
the same being clearly a more efficieit ¢on--

omitted in onelof the

struction. The mixer, which is arranged
within the cylinder;*comprises a shell” 25

provided with a plurality of slots 27 there-.
the” shell 25 ‘being surrounded by |
an outer shell or casing 28. In the con-

through,

struction 'shown, ‘the” two ~shells are” con-’
g coolingi)

nected together so as to-form
chamber about the inner shell. One end of
each of the shells is closed by partitions 26
and 29. Referring particularly to Fig. 4,
in which the construction is most clearly
shown, the two shells are connected by par-

‘titions 40 at the slots 27, the slots extending

through the outer shell. By this construc-
tion chambers 30 are formed . between the
slots by the two shells, and the partitions
40 and the chamber 30 between the two ends
96 and 29. The mixer is cooled by admit-
ting a suitable cooling fluid, such as water,
air or the like,
thus be seen that the mixer is provided with
fluid cooling jacket, which prevents the
same from becoming overheated. The mixer
and its-jacket may be secured in position
within the cylinder .in any desired way, as
shown the other shell is extended as at 31
and arranged to screw. upon the extended
end of the casing 5. In the form shown in
these figurés, the fluid is conducted to the
mixer through a pipe 37, and ‘through a
duct 36 in the casing 5 to the chamber or
duct 32 between the two shells, and thence
passes through the chambers 30 and out

through the duct 34, duct 38 and pipe 39.

TFor convenience in positioning the mixer,

the face of the two  shells, which bear
against the casing.5, may be provided with
33 and 35, so that if in turning the
mixer in place, the ducts 32 and 34 do not
register with the ducts 36 and 38, the.cool-
ing fluid will be conducted to the ducts 32
and 38 through thie grooves, which are most
clearly illustrated in Fig. 2. Any suitable
means may be employed for providing the
of cooling flmd, as for ex-
ample, a pump,-a gravity tank, or the like
(not shown.) " In the eonstruction shown in
Figs. 1 to 4, it is not necessary to extend the
pipes through the cylinder head or walls,

so that the device is applicable on any type

of engine. The sizes of the ducts 36 and 38
may be made as desired, the size of the same
depending upon whether it is desired to cool
the parts as the charge passes through the

_valve casing 5.

In the construction shown in Fig. 5, the
cooling fluid is conducted to the mixer
through pipes, which extend through the
cylinder wall or

=

to the chambers 30. It will’

head instead of through the.
valve casing. ‘Referring to- Figs. 5 and 6,

1,031,755

41 represents the cylinder wall or head pro-
vided with a cooling chamber 42, if desired.
_Through the intake port 43 is arranged the
 valve casing 45, provided with an.inlet 47,
“the valve arrangement being similar tothat
_previously described. The mixer shown in
“these figures comprises ‘an inner shell and
.end 48. About the inner_shell is an. outer
shell 50 and head 54, the outer shell being
also slotted to correspond, with the slots in
“the inner shell, and the two shells integrally
connected so as to form:.cooling chambers 53
I'between the slots. In this form the'mixer 1§
extended at each side, as at 51 and 52 (see
Fig. 6), the extended parts being provided: sy
with ducts 60 and 61, connected with' the
water jacket spaces 53. The extended parts -
51 and 52 are extended as at 35 and 56 (See .
Fig. 5) and the mixer secured in positioly
by extending pipes 57 and 58 ‘through the' gy
wall 41, and engaging the mixer. - Nuts 59, -
“or their equivalents, on the exterior of the

cylinder maintain - the mixer in - position.

70

75

The operation of this form of mixer is sim-. -
ilar to that previously described, the cooling g9
fluid being admitted through one of the
pipes to the mixer and conducted away by -
the other pipe..* If desired, the cooling fluid
for the mixer may be taken from the water
jacket .42, but this construction . being. 5095
obvious, T have not considered it necessary -
to illustrate the same. : o ool
~ In the form shown in Figs.7 and 8, which.:. .
is a simplified construction, ‘65 représents
the engine wall‘or head, 67 a valve casing . 100
for the valve 68, 66 the intake port to the
engine cylinder, and 69 the inlet to the cas-.
ing 67. The mixer in this cage is a fluid
cooled baflle plate 72, upon which the charge

is directed as it enters the cylinder. The 103
baffle or ixer. is in reality two plates 72
and 73, spaced to form a. chamber 78 be-
tween them, the parts being -extended .as at .
74 and 75 substantially similar to'the con- .
‘struction shown in.Fig. 5 for securing the 110
device in position:. - Pipes 76 :and 77 ex- -
tended through-the wall 65 secure the baflle

in position and cenduct the coaling flnid to
and from the space 78, If desived, a lip

or ledge 79 may, be provided about the plate 115
72, as illustrated in Fig. 7. "This figure 1llus-
_trates the simplified valve construction pre-
viously mentioned, and also the water jacket
or space in the-wall 65 is: omitted. ’

Fig. 9 illustrates a cylinder head or wall 120
and mixer formed.integrally. Referring to
the figure, 80 represents the cylinder head .

rovided with an intake port 81, the charge
Eeing admitted through the intake port 81,
| through the casing 82, suitable valve mech- 123
anism being provided. The cylinder head
is extended at-85 -.and 87 to form the two
shells, through which are the corresponding.
slots 86.. The two:shells-are provided with. -
ends 85! and.89;- and-are. integrally .con: 130
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nected together, or in an equivalent manner,
about the -slots, similar to the other con-
structions. = Each side is preferably ex-
tended as at 90 on one side and at 91 on
the other side, so as to form passages 92 and

93 to which & cooling fluid may be con- |
_bustion engine of mixing means arranged

ducted to and from the mixer by the pipes
96 and 97 and ducts 94 and 95. A cross
section of this form of mixer will be sub-
stantially the same as a cross section of the
mixer illustrated in Fig. 5. .The mixers
previously described are particularly ap-
plicable for four-cycle engines, and may be
modified” as found necessary, for use on 2
two-cycle engine. In*Figs: 10 and 11 I
iliustrate the use of a similar fluid cooling
mixer on a two-cycle engine. This type of
engine is so well known that a description
of the same is unnecessary other than to
say that 100 represents the cylinder wall,
provided with a water jacket space 101, if
desired, and with a combustible or charge
passageway 103 to the intake port 102. At
the intake port is arranged the mixer, which
comprises an inner shell 104 surrounded by
an outer shell 105, the two being connected so
as to form a jacket, into which the cooling
fluid may be introduced. The two shells
are connected at 107 and-slotted at 106, so
vhat a plurality of cooling chambers 108
are formed abont the slots, and a chamber
108! between the two ends of the shells.
Fluid is admitted to cool the mixer through
a pipe 111, or its equivalent, and passes
through the ducts 109 between the shells to
the duct 110, and thence out through a pipe
112, or its equivalent.

In any of the constructions shown, the
ingoing charge is thoroughly and efficiently
prixed or co-mingled before being fired.
The mixer being cooled by the cooling fluid,
ix prevented from being heated by the firing
in tl'. cylinder, so that it does not heat
enough to fire the charge. The parts being
cooled, there is no tendency for back firing.
As before mentioned, any style or valve
mechanism, where desired, may be used,and
it will be particularly noted that in all the
forms illustrated in Iigs. 1 to 9, the valve,
valve casing, etc., are prevented from be-

coming overheated. In the four-cycle type-
of engine, the mixer is preferably arranged

within the cylinder in proximity to the in-

ske port, but in the two-cycle type of en-

~aine, ewing, to the construction of the en-

<@
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oine, it is drranged within the intake port.
However, in this construction of engine, it
is practically the same as if in the engine
cylinder.

Having thus described my invention, it is
obvious that various immaterial modifica-
tions may be made in the same without de-
parting from the spirit of my invention,
ience I do not wish to be understood as
limiting myself to the exact form, construc-

tion, arrangement or combination of parts
herein shown and described, or uses men-
tioned. .

What I claim as new and desire to secure
by Letters Patent is+—

1. The combination in an internal com- 70
within the cylinder in the path of the.in-
going charge, and means for cooling said .-
mixing means. ’ o 75

2. The combination of an internal com-
bustion engine, a mixer, means for securing
the said mixer in the interior of the engine
cylinder in proximity to the intake port, and
means for cooling-said mixer.

3. The combination in an internal’ com-
bustion engine of a mixer, means for secur-
ing the mixer in the interior of the engine
cylinder, said mixer provided with a fluid
chamber therein, and means for conducting
a cooling fluid to said chamber.

4. The combination in ah internal com-
bustion engine of a mixer, means for seeur-
ine the mixer in the interior of the engine
cyTinder, proximate the intake port, said

80
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‘mixer provided with a fluid chamber there-
‘in, and means for conducting a cooling fluid

to and from said chamber. - A

5. An auxiliary mixer for combustion en-
gines, consisting of a shell provided with a 95
plurality of openings therethrough, means -
for securing the same on the interior of the
engine cylinder in the path of the ingoing .
charge, and means for cooling said mixer.

6. The combination in an internal com- 100
bustion engine of a cylinder provided with
an intake port, a mixer arranged at said
port, means for cooling said mixer, means
for controlling the admission of a charge
into said mixer, and means for simultane- 105
ously controlling the admission of air to
said mixer simultaneously with the admis-.
sion of the charge therein. o ,

7. The ¢ombination in an internal com- .
bustion engine of a cylinder provided with 110
an intake port, a mixer arranged at said
port provided with a cooling chamber there-
1n, means’ for conducting a cooling fluid to
said chamber, means for,controlling the ad-
mission of a charge into said mixer, av
means for simultanesusly - confrolling the
admission of air to said mixer simultane-
ously with' the admission of the charge
therein. . _

8. A fluid cooled mixer, and means for 120
securing the same at the inner side of the
intake port of an internal combustion en-
gine.
©'9. An auxiliary mixer for combustion en-
gines, consisting of a plurality "of spaced 126
shells, provided with a plurality of open- .
ings therethrough, said shells integrally con-
nected about said openings. )

10. A mixer for internal combustion en-
gines, comprising a shell provided with a 130
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'. plurahty of slots. therethrough, means for

cooling said shell about said .slots, and
means for securing said-shell to the. interior
of the engine in the path of the combustible.

~11. A mixer for internal combustion en-

- gines, comprising a shell provided with a

plurality of slots therethrough, means for

- cooling the exterior of said shell about saia

" 10

slots, means for securing said shell to the
interior of the engine in ‘the path of the

. combustible thereto, and means for conduct-
.ing.a cooling fluid to the mixer,
. ./12. A mixer having an internal combus-

15

tion engine, comprising an .inner shell and
an outer shell spaced therefrom, said shells

each arranged with a plurality of corre-

sponding slots and connected together about

. said slots to form chambers between the
- slots and shells, and means for conducting a

20"
-~ 18; 'The combination in an internal com-

- Copies of this patent may‘ be obtained for

fluid to said-chambers.

1,031,755

bustion engine of mixing means arranged at

the inner side of the intake port in the path

of the ingoing charge, and means for cool-
ing said mixing means.

14. The combination in an internal com-
bustion engine of a mixer arranged at the
inner side of the intake port in the path of
the ingoing charge, said mixer consisting of
a plurality of spaced shells suitably con-

25

30

nected together to form a water jacket, and -

means for conducting a cooling fluid to said
water .jacket, and means for securing said
mixer 1 position. :

In testimony whereof, I have hereunto
signed my name in the presence of two sub-
scribing witiesses, , o

WALTER C. WESTAWAY.

Witnesses :

Roy W. Hu,
Crarues 1. Cops. -

five cents each, by addressing the “ Commissioner ofrl’aten'ts,
Washington, D. €.” f .
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