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My invention relates to improvements in
hydrocarbon mixers with: particular refer-
ence to mixing devices employed in the in-
take manifolds of internal combustion en-
gines to break up: particles of hydrocarben

and mix them with air more thoroughly:

than is done in the mixing chamber of an
ordinary carburetor and prevent quantities
of the liquid from accumulating om the walls
of the intake manifold. :

The. object of this invention is to provide

a more effective mixing device than has -
is illustrated as applied to the common sup--

heretofore. been comstructed.

More particularly stated, the object of
this invention is to provide mixing deviees
capable of performing the desired functions
with minimum obstruction to the passage of
the mixtures through the manifolds, to pro-
vide means for developing cyclonic whirls
in the mixtures which effectively remove the
liquid from the walls of the passage and
cause it to be broken up into fine' particles
and distributed uniformly throughout the
air preparatory to delivery of the combusti-
ble mixture to the engine cylinders; to pro-
vide a mixer which is capable of developing
centripetal tendencies in the combustible
mixture and thereby reduce the friction
upon the walls of the manifold, and to pro-
vide means for rotating the moving current
of air and hydrocarbon first in one direction
and then in another for the purpose of
commingling the liguid particles with the

- air and vapor, and in general, to provide
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simple, inexpensive and durable mixing
means which will effectively prevent so-
called condensation iin - the manifold and
maintain the proper proportions of air and
hydrocarbon as determined by the carbu-
retor adjustment while the carbureted mix-
ture is being delivered to the engine: cylin-
ders. : . C : :
In the drawings:

Figure 1'is an elevation of my_.impr_oVed‘
5 mixing device as applied to a portion of the

intake manifold of an-internal combustion
éngine, a fragment of said manifold being
shown in longitudinal section. 4
Figure 2 is a sectional view drawn on line
2.2 of view 1. o '
Figure 8 is a sectional view drawn on line
23 of Figure 1. = . »

Figure 4 is a cross sectional view of the

parts: intersected by a plane ‘indicated by:

line 4—4 of Figure 1. o : .
 Figure 5 is a view on a reduced scale sim-
ilar to Figure 1, but showing a modified
construction in which provisien is made for
utilizing the heat of exhaust gases for va-
porizing purposes. ' SR
Like parts are identified by the same ref-
erence characters throughout the several
views: : : .
In Figures 1 to 4, inclusive, my invention
ply duct 10 of an ordinary intake manifold
of an internal combustion engine. -The por-
tion 8 ot this duet may be assumed to be con-
nected with an ordinary carburetor in. the
usual manner and the portion 9 may be as-

sumed to have the branches leading to the

several cylinders of the engine in-accordance
with common practice. = .

The space within the passage 10 is sub-
divided by a mixing member having the
general form of an hour glass or of a pair of
hollow fruncated cones having -their axes
aligned. and their smaller ends integrally
connected.. Between their duter-ends, the
walls of these hollow cones are composed-of
a-series of curved bafiles converging toward
the meeting: ends of the ¢ones and formed by
slitting the walls of the cylinder to subdi-
vide it into a series of narrow strips 1k and

then twisting and pressing each strip in- 8
wardly and - progressively -from its outer
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ends toward its. central portion to-such an .

extent that the central portions of the strips
are each turned substantially at right angles
to. their outer end. portions, whereby said
central portions lie substantially in radial

planes. The ends 12 and 13 of the mixing

member ave cylindrical -and- are: formed to

. fit within the tube 10. - TR
This mixing member is preferably formed ¢

of sheet metal which-is slitted as above de-
seribed and then rolled about a_ mandrel
into the: cylindrical or hour glass form. The
twisting of the strips may be accomplished
either before or after the sheet is rolled ey-
lindrically and the metal. has sufficient re-
silience to allow the meeting margins to be
brouglit entirely together or overlapped to
facilitate inserting the member into. the tube

90

ien



10

15

20

25

30

5]
(73

40

[
Tt

60

65

2

10, whereupon it is permitted to expand
against the interior surface of the tube wall.
The inlet end is then anchored by a ring 15
slightly tapered and driven into the lower
end of member 10. The outlet end is pref-
erably engaged in an undercut channel 16.

The wall of the mixing member has a

thickness which is considerably less than the

width of the strips and the degree of con-
vergence is such as to maintain a substan-
tially uniform spacing of the strips from
points near their outer ends to the central
portion, the twisting of the strip compensat-
ing for its convergence toward the adjacent
strips in correspondence substantially to the
difference between its width and thiclkness.
This forms a series of passages between the
strips, the walls of which are nearly tan-
gentially disposed at their outer ends and
nearly radially disposed in the central por-
tions.

The combustible mixture enters the end
12 of the mixing member and the major
portion thereof passes between the strips
or baffles 11 before reaching the central
portion, and is deflected by the faces of the
strips in such a manner as to cause it to
follow a spiral path and develop a vortex
which rotates in the direction in which the
strips are progressively twisted. But upon
passing the central portion of the mixing
member, the fluid in the cavity 14 between
it and the wall of the tube 10 is compelled
to re-enter the mixer as it approaches the
end 13 thereof and is deflected in the oppo-
site direction, thereby reversing the vortex.

The currents passing between the strips
along the outlet portion of the mixing mem-
ber are directed by the opposing faces of
the strips inwardly and tangentially to the
central current which passes through the
opening 16 thereby developing a cyclonic
whirl or vortex which is found to be very
effective in preventing liquid particles from
being thrown against the walls of the mani-
fold beyond the mixer to collect thereon in
the manner heretofore found to interfere
very materially with the proper operation
of an ordinary carburetor when the walls
are cold.

Any particles of liquid hydrocarbon col-
lecting upen the walls of the passage, i. e.
upon the walls of members § and 10 as
shown in Figure 1, are prevented from
following said walls in the direction of the
engine beyond the inlet end 12 of the mixer
and are directed into the mixer where they
are caught by the air currents passing
through the openings between the- baffle
strips “and carried into the vortices above
described. = These particles are broken up
by contact with the baffle strips and by con-
tact with each other when the initial vortex
in the cavity 14 is reversed. Therefore the
particles of liquid hydrocarbon are reat-
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omized and commingled with the air to pro-
duce a homogeneous mixture and the mix-
ture finally brought toward the central por-
tion of the passage and delivered in the di-
rection of the engine cylinder with reduced
friction upon the wall of the passage in a
manner which appears to more than com-
pensate for any obstructing effect due to
the presence of the mixing member in the
passage. In fact, a development of the cen-
tripetal vortex in the outlet portion of the
mixing member tends to concentrate the
mixture and thus increase the total volume
thereof to be delivered to the engine ¢yl-
inder during the suction stroke of the piston.-

Referring now to Figure 5, it will be ob-
served that the wall of the tubular member
10 is there illustrated with an enclosing
jacket 18 forming a cavity 19 for an inlet
20 and an outlet 21 whereby an exhaust
pipe leading from the exhaust manifold of
the engine may connect to the inlet 20 for
the purpose of heating the tubular member
10 and, to some extent, the mixture passing
therethrough. A slight degree of heat in
the walls of the passage 10, even if insuffi-
cient to materially raise the temperature of
the mixture, will at least overcome any tend-
ency of the particles of liquid hydrocarbon

to collect on the interior surface of the tube ¢

10 within the cavity 14. ,

This application is a continuation-in-part
of my former application, Serial No. 13,618,
filed March 6, 1925, said part being the
subject matter of each and all of the follow-
ing claims. - '

I claim: :

1. The combination with the walls of a
passage for carbureted mixtures, of a mix-
ing device having a series of spirally . dis-
posed vortex producing bafile portions of
which are adapted to direct the fluid along
a spiral path in one direction and other
portions of which are adapted to direct
the fluid along a spiral path in an opposite
direction within said passage, portions. of
said baffles being spaced from the walls of
the passage and from each other to provide
irner and outer substantially unobstructed
mixing chambers. S

2. The combination with the intalke mani-
fold of an internal combustion engine, of
-2 mixer therein having the general form
of an hour glass with ends in substantial
contact- with the interior surfaces of the
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manifold, said mixer, intermediate of its -

ends, having its wall subdivided into strips
each of which has a portion twisted in the
direction of a plane radial to the axis of
the manifold. : '

3. The combination with tae intake man-
ifold of an internal combustion engine, of
a mixer therein having the general form of
an hour glass with ends in substantial con-
tact with the interior surfaces of the manj-
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fold, said mixer, intermediate of its ends,

having its wall subdivided into strips each
of which has a portion twisted in the di-
rection of a plane radial to the axis of the
manifold and also deflected in the direction
of the axis whereby the several strips con-
verge toward a common point in said axis.

4, A mixer for combustible materials
comprising a member having substantially
cylindrical end portions and intermediate
portions - longitudinally subdivided = into
strips each of which is of a width greater
than its thickness, said strips being each
bodily twisted and bent toward the  longi-

tudinal central axzis of said member with its’

marginal side edges turned toward a com-
mon longitudinal plane radial to such axis.

5. A mixer for combustible materials
comprising a member having substantially
cylindrical end portions and intermediate
portions longitudinally = subdivided into
twisted strips the central portions of which
have their respective surfaces in planes
transverse to the planes of the end portions
thereof, and all in greater proximity to the
central axis of the mixer. _

6. The combination with a tubular pas-
cage for hydrocarbon combustible mix-
tures, of a mixing member therein having
an inlet portion. composed of a series of
strips progressively twisted and bent to-
ward the axis of the passage, and an out-
let portion having similar strips progres-
sively twisted in the opposite direction and
bent into substantial contact with the walls
of the passage at the outlet end of the mix-
ing member.

7. The combination with. a tubular pas-
sage for hydrocarbon combustible mixtures,
of  a mixing member therein having an

inlet portion composed of a series of strips
progressively twisted and bent toward the
axis of the passage, and an outlet portion
having similar strips progressively twisted
in the opposite direction and bent into sub-
stantial contact with the walls of the pas-
sage at the outlet end of the mixing mem-
ber, each of said strips having a width
greater than its thickness and cooperating
with the other strips to form a series of
vortex producing baflles disposed-in the in-
ner portion of said member to cause the
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rotation of fluid in one direction and in

the outlet portion of said member to cause
rotation of said fluid in the opposite di-
rection. = . ' .

8. A mixer for combustible materials
comprising a split member having substan-
tially cylindrical end portions and inter-
mediate portions longitudinally subdivided
into twisted strips each of which is of a
width greater than its thickness in the cen-
tral portions of said strips, said strips. be-
ing conically converged in one portion of
the mixer and arranged with their wider
surfaces opposed. S

9. The combination with the walls of a
passage for carbureted mixtures, of a series
of vortex producing baffles in said passage
arranged to provide a series of mixing
chambers partially separated from  each
other by said baffles, said batHles being also
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formed to provide a substantially unob--

structed central passage for a portion of
the mixture, each of the :baffles being
adapted to co-operate with others in direct-
ing the fluid from one chamber to the next
along spiral lines differently pitched in the
successive chambers. : ‘

. HARRY W. BUTLER.
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