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EXHAUST DRIVEN ATOMIZING AND
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1

This invention relates to a device adapted to
be.driven or operated by the exhaust gases from
a conventional internal combustion engine, and
so formed as to utilize vacuums and pressures
created by the gases in such a way as to atomize
a liquid -substance such as an insecticide, and
spread said substance-in a fine fog.

Heretofore, atomizing devices or. fogging jets
have been used for spreading insecticides or for
other purpcses in which it is desired to blanket
a given .area - with a fog such as, for example,
when fighting a fire. And, in some instances,
exhaust - gases from an internal - combustion
engine or the like have been applied to. create a
materials-spreading force. However, to my
knowledge ‘it has not previously suggested itself
to ‘those skilled in the art to provide a device
wherein. the exhaust  gases are first used  to
create a vacuum that is effective to draw a liquid
substance upwardly through a supply tube and
atomize it or break it into finely divided particles,
and is then used to create a pressure tending to
spread the fogging mixture over o wide area,
the heat from the exhaust gases being at the
same time applied to produce. substantially full
evaporation of the liquid material.

The main object of the present invention is
to provide a device falling within the general
category. referred to, that will operate in the
manner referred to above, thus to provide a fog-

ging jet or atomizing mechanism which can be

operated at low cost, and which will disseminate
a.mixturein a fine fog characterized by an almost
complete absence of unvaporized particles.

Another important object is to provide a device
as$: stated which will be: of relatively simple con-
struction; considering the beneﬁts to be obtained
thereby.

Yet another ohject is to provide a foggmg Jet
or atomizing device: capable-of being driven by
exhaust gases, and which will have 2 minifaum
of moving: parts or: other .component members
that might otherwise tend to:get out of order.

Other: okbjects will appear from the following
description, the claims appended thereto, -and
from the annexed-drawing, in.which' like: ref-
erence characters designate like parts throughout
the several views, and wherein: ‘

Figure 1-is a top plan view of one form of ex-
haust driven atomizing device formed in accorg-
ance with the present invention, an internal com-
bustion engine supplying gases to said device be-
ing illustrated in dotted lines;

Figure 2 is'a 10Dg1tud1nal sectional view taken
substantially online 2—2 of Figure 1;

~Figure 3 is-a top plan view of a modified form;
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Figure 4 is a longitudinal sectional view through
the form of Figure 3;

Figure 5 is a transverse sectional view taken
on line 5—5 of Figure 4; and

Figure 6 is a transverse sectional view taken
on-line 6—6 of Figure 4.

The form of the invention illustrated in Figures
1.and 2 will be first described. This includes an
intake tube (8 the inlet end (2 of which is
threaded for attachment to the exhaust mani-
fold (4 of a conventional internal cormbustion
engine 16. Obviously, some type of connection
other than threads can be used to secure the
intake tube 10 to the exhaust manifoid. The
threaded connection  illustrated is merely in-
tended as an example of one type of connection
which can be utilized.

The intake tube 10 projects through a centraily
disposed opening 18 formed in one end wall of
a .substantially short, cylindrical first pressure
chamber 20. The outlet end of the intake tube
10 is disposed intermediate opposite ends of the
first pressure chamber, so that the exhaust gases
of the engine 16 are directed against a partition
22 disposed -transversely of the first pressure
chamber, between the opposite ends of said
chamber. The partition 22 is of frusto-conical
formation in the preferred form of the invention,
and is formed with a center orifice 24. The ori-
fice 24 is concentric with the first pressure cham-
ber and with the intake tube 19, and is of sub-
stantially reduced diameter as compared to the
diameter of the intake tube.

Preferably, the outlet end -of the. intake tube
is disposed sufficiently close to the orifice 25 as to
hold a constant pressure against the orifice tend-
ing to force some of the exhaust gases through
sald orifice at high velocity. A%l the same time,
the outlet end of the intake tube is spaced rear-
wardly from the partition a distance sufficient to
preciude the possibility of a back pressure being
exerted. -against the valves of  the -motor. 18
through the exhaust manifold.

Those exhaust gases not forced. under -high
pressure through the orifice 24 are forced reaxr-
wardly by the partition 22 within the first pres-
sure chamber, so as to ‘be discharged: through
an. opening formed in the side wall of the first
pressure chamber, said opening being inh com-
munication with the inlet end of a. pressure
chamber connector duct 28. The connector duch
28 ‘extends to & second -pressure chamber 23
spaced forwardly from the first pressure cham-
ber, and secured rigidly to the first pressure cham-
ber by a plurality of braces §8.

A supply tube 3% extends inwardly from a:suit-
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able tank or other container, not shown, where-
in there is maintained & quantity of a liquid sub-
stance to be atomized and spread. The tube 32
is secured rigidly to the first pressure chamber
by means of a suitable connector fitting 34, and
extends into said chamber. The outlet end of the
supply tube is beveled as at $6 and is in close
proximity to the orifice 24. Thus, when the ex-
haust gases are discharged under heavy pressure
through the orifice 24, they will create a vacuuin
in the forward portion of the chamber 28, which
forward portion may ke conveniently termed an
atomizing space 37.

As a result, the liguid substance drawn inward-
ly through the supply tube 32 by reason of said
vacuum is atomized or divided into fine particles,
which are discharged from the atomizing space
or chamber 37 into an atomized materials ouflet
tube 38. The tube 38 extends from the front end
of the hollow housing 26 whercin the first pres-
sure chamber and atomizing chamber are pro-
vided, and increases progressively in diameter,
said outlet tube 38 having a belled end 48 dis-
posed within a pressure-creating ring 42 mounted
within the second pressure chamber 28. . Ring 42
partitions the chamber 28 into a pair of com-
municating compartments. o

The flared or belled outlet end £8 of the tube
38 extends parallel to, and is spaced from, the
wall of the ring 42 at the smailer end of the ring,
the tube 38 projecting into said smaller end of
the ring. As a result, there is defined an annular
passage &4 that surrounds the ocutlet end of the
tube 38. Exhaust gases forced through the con-
nector duct 28 into the second pressure chamber
28, are forced under high pressure through the
annular passage 44, so as to act upon the va-
porized liguid emitted from the tube 38.

In this connection, it will he appreciated that
the exhaust gases from the motor 16 will be dis-
charged into the intake tube {0 at high tem-
perature, and the heat from said- gases will ex-
pand the vapors resulting from atomizing of the
liguid drawn upwardly through the supply tube
32. Subsequently, when the exhaust gases that
have not passed through the orifice 24 are dis-
charged into the second pressure chamber 28, and
forced through the annular passage 84 within
said second pressure chamber, the exhaust gases
will act still further upon the vaporized material,
tending to further expand the same by reason of
the heat of said exhaust gases.

This action is aided by deflection of the vapor-
ized material by a conical spreader 4§, whereby
said vaporized mafterial is deflected into the path
of the exhaust gases forced out of the passage 44
and traveling along the wall of the ring §2. ‘The
conical spreader 4§ is fixedly maounted in con-
centric relation to a ring 42, through the provision
of a plurality of support rods 48 extending ra-
diglly- from the spreader‘to the side wall of the
support ring.

A cylindrical, elongated main duct 58 is fixedly
secured at one end to the second pressure cham-
‘ber 28, by means of a weld seam 52. The exhaust
gases emitted through passage 44 and the vapor-
ized liquid discharged through the tube 28 are
admixed within the main duct 53, and are dis~
charged. as a fog into a duct extension 54 receiv-
ing the outlet end of the main duct 58. A clamp
56 surrounds the extension 84, and is provided
with a clamping screw 58, whereby the duct 52
and its associated extension 54 are fixedly con-
nected in communicating reiation.

The extension ‘54 is integral with a generally
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circular condensation collectionn chamber §0.
The extension 54 is offset radially of the collect-
ing chamber 60, discharging the intermixed ex-
haust gases and vaporized material into the mar-
ginal area of said chamber (Figure 1).

Thus, a whirling or spinning motion is imparted
to the vaporized mixture, said motion being as-
sured through the provision of a plurality of
bafiles 62 arranged in a circumferential series
within the collecting chamber, and spaced equi-
The baffles 62 are
offset radially of the collecting chamber 60, and
have their outer edges spaced inwardly from the
side wall of the chamber so as to reduce inter-
ference with the whirling mixture to a minimum.

The chamber 60 is formed with a frusto-conical
bottom wall, formed centrally with a depending
neck 64, which extends.into the open upper end
of a sump 66. A set screw 68 is threadable
through the side wall of the sump 66 adjacent
the upper end of said sump, and’ is engageable
against the depending neck or flange 64, so as to
secure the sump fixedly but separably to the lower
end of the c¢ollecting chamber 60.

When the vaporized mixture or fog is whirled
at high speed within the chamber 60, any material
not previously vaporized will be forced by cen-
trifugal force against the side wall of the collect-
ing chamber, and will move downwardly along
said side wall, so as to collect within the sump 66.
Periodically, the condensate collected within the
sump can be drawn off by removal of the sump
from the lower end of the collecting ¢hamber, -

The vaporized material, however, will move up-
wardly and will be forced out of the upper end of
the collecting chamber, through a discharge spout
or nozzle. To this end, the collecting chamber is
integrally formed at its upper end with an in-
wardly directed guide flange 19, spaced vertically
of the upper end wall 12 of the collecting cham-
ber, said upper end wall 12 being formed with a
large center opening 74.

An outwardly directed, annular ﬂange 16 is in-
tegrally formed upon the nozzle member embodied
in the invention, and is received in the annular
groove defined between the guide flange 10 and
upper end wall 72 of the collecting chamber. A
set screw 18 is provided with a hand knob, and
may be rotated for the purpose of fixedly holding
the valve or nozzle member against movement
relative to the collecting . chamber, in selected
positions to -which said valve is rotatably ad-
Alterna-
tively, the knob 78 may be.rotated so as toleave
the set screw out of gripping engagement with
the flange 7§, thus to permit the nozzle or spout
to be freely rotatable upon the collecting cham-
ber, and thus turned in various directions so as
to direct the fog emitted thele’chrough alonc de-

.sired paths.

The nozzle or spout is prov1ded with a riser 80,
with which the bottom flange 78§ is mtegral the
riser 88 being in communication with and being
formed integrally with a lateral extension 82 pro-
vided at its free end with & nozzle 84."

The nozzle 84 is elongated or flared horizon-
tally, as may bé readily noted from Figure 1,
while beéing at the same time formed to a réduced
height, so as to form a nozzle or discharge open-
ing upon the device that is of generally elongated,
narrow configuration. The fog is discharged at
high velocity throuigh said opening of the nozzle,
50 as to be laid down over a wide area.

In the form of the invention illustrated in Fig-

75 ure 3, the intake tube 86 is adapted to be conhected
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to:an-exhaust manifold of anh interhal combustion
engine, hot shown, in the same manneér as the
device illustrated in Figures 1-and 2.

The tube ‘88 extends into one end of an elon-
gated cylinder £8, the ¢ylinder or housing 88 being
formed at said end with an .end wall in which
a center opening is provided, the intake tube ‘86
extending through said center opening. A frusto-
conical collar 88 is applied to the intake tube, to
rigidify said tube.relative to the housing 88..

The-exhaust gases fed through the tube 96.are
discharged into the housing 88, into a first pres-
sure chamber 80 disposed at said end of the howus-
ing. "The first pressure chamber 89 is defined
within the housing 8, through the provision of a
transverse, ‘generally conical partition 82 having
a center orifice 94 through which the exhaust
gases are discharged gt high velocity, in the same
manner as the gases are discharged through the
orifice 24 in the first form of the invention.

The partition 82 is mounted within a eylindri~
cal support 98, that is disposed within the housing
88, the support 95 having one end formed open
and beveled as at 98, and having an end wall 168
at its other end, the end wall 182 being spaced
from the partition 22 longitudinally of the hous-
ing 88, so as to define an atomizing chamber {81
contiguous to the first pressure chamber and
spaced from the first pressure. chamber by the
partition 82,

A connector duct i02 is mounted within the
partition 82, and has its inlet ‘end disposed within

the first pressure chamber §8.  The outlet end of

the connector duct opens through the end wall
109, into a second pressure chamber {84,

It will be understood that the connector duct
182 is analogous to the duct 26, so that some of
the exhaust gases are forced directly through the
duct 182 by back pressure created within the frst
pressure chamber, and are . fed into the second
pressure chamber {04.

An outlet tube {88 for vaporized material is ar-
ranged coaxially with the housing §8, extending
longitudinally of said housing within the second
Pbressure chamber. The outlet tube {88 is'in com-
munication at its inlet end with ‘the atomizing
chamber {8f, and hasa belled or flared outlet end
188 spaced a substantial’® distahce from said
atomizing chamber. :

The liquid to be vaporized is fed inwardly into
the atomizing chamber {84, threugh a supply tube
119, -that extends.from a suitable tank or recep-
tacle, not shown. The supply tube {1% is substan-
tially identical to.the tube 32 in the first form of
the invention, and is extended through a female
member {12 formed in the ¢cylindrical support 96
in registraticn with an opening- 113 provided in
the side wall of the housing §8.

A male fitting or collar § i4.is pr 0V1d°d upon the
supply tube {198, and iz threadably engaged in the
female ftting 112, se as to secure the supply tube
110in a fixed reiationship relative to.the orifice
94, at 'the outlet end of said supply tube,

Thus, when exhaust gases are discharged under.
high pressure through the orifice 94, a vacuum is
created within the atomizing chamber (8!, tend-
ing to draw liquid inwardly within the supply tube
{18-and vaporize the same.

A port {18 may be formed.in the wall of the
supply tube (10, within the atomizing chamber
10¢. " This port is provided, so as to draw back
into the tube any raw material which may collect
within the hottom of the atomizing chamber {81,

The flared end of the outlet tube {86 18 disposed
w1thm the smaller end portlon of a frusto-conical
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ring 118. The pressure ring 118 is spaced from
the flared end 108 of the tube 106, so as to define
an annular pressure chamber of progressively
inereased diameter, through which exhaust gases
fed through the pipe 182 will be forced under high
pressure, for admixtire with the vaporized ligquid
discharged through the fared end 1083 of the
tube 106. So as to rigidly secure the tube {06 in
concentric relationship to the pressure ring, radi-
al braces 128 may extend from the end portion
168 to the side wall of the pressure ring.

The vaporized mixture discharged from tube
186 is deflected into the path of the exhaust gases
moving through the annular passage referred to
above, by 2 conical spreader- {22 secured in a
centéred position within the housing 88 by radial
support rods {24 extending to the side wall of the
housing from said spreader.

In closely spaced relation to the condeal spreader
122, there is mounted one end of & spirally formed
baffle 128, disposed longitudinally of the housing
88, and secured fixedly within said housing by
braces or supports 126 at opposite ends thereof.
The spiral baffle 128 may be readily formed from
a single piece of flat bar material, twisted axial-
ly from end to end thereof to provide a desired
riumbper of spirals, disposed at a selected piteh.

The admixed exhaust gases and vaporized
liquid, after having been given a whirling motion
by the spiral bafie 128, are discharged- in the
form of a fog through the beveled end 130 of
the housing 83.

In this connection, the spiral baffle 128 is anal-
ogous to the means provided in the first form of
the invention, whereby a whirling motion is given
to the admixed exhaust gases and vaporized mix-
ture. This means serves to cause solid materials
to condense against the wall of the housing, so
as to prevent the ‘discharge of unvaporized par-
ticles from the outlet end or nozzle of the device.

I believe it will be apparent from what has been
illustrated and described herein that the device
forming the present invention will kte conven-
iently driven by the exhaust gases emanating
from a conventional internal combustion engine.
These exhaust gases, in both forms of the inven-
tion, are divided into two parts, one part of the
exhaust gases being utilized to form a vacuum
whereby a liguid is drawn upwardly through-a

- supply tube-and stomized. - The other part of

said gases is hy-passed around the location at
which the liquid material is atomized, but is ad-
mixed with said material at a location remote
from.the atomizing point, while a2t the same
tite giving added velocity to said material for
the purpose of discharging the material as a fog.
The feeding of the second named part of the
exhaust gases to the atomized material assists
in further vaporizing the material, due to the
expanding nature of the exhaust gases and the
heat thereof.

Further, in both forms of the invention, after
the exhaust gases have acteéd upon the material
to atomize the same and svaporate the material
almost  completely, the vaporized material  is
whirled by suitable means, so as to collect con-
densate or unvaporized particles thereof. There-
after, the material is discharged as a fog, and
can be used for any desired purpose.

For exampie, one purpose to which ’che device
would be suited would be the application. of in-
secticides to flelds or, for that mafier, to the
interiors of structures. Or, the device may ad-
vantageously be used in ﬁ.re -fighting equipment,
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for the purpose of laying
fog.

Other uses might of course suggest themselves
and hy experimentation, I have found that the
device can be used as a mixing jet, wherein differ-
ent liquid materials can be admixed for any de-
sired purpose.

-The form. of the invention illustrated in Fig-
ures 3 and 4, allows operation cn the same prin-
ciples as the first form of the invention, is of a
more compact construction, and may in many
instances be fabricated with more ease and at
less expense than the device first shown. For
example, a single elongated housing 8% is pro-
vided; which may be formed from conventional
pipe steck, due to its being of constant diameter
from end to end thereof.

Also, the ¢ylindrical support 96, partition 92,
duct 192, tube {86, ring {18, and spreader 122
can all ke preassembled as a unitary assembly,
prior to insertion of said assembly within the
housing 88. This is a desirable feature tnndmg
to reduce manufacturing costs. :

It is believed clear that the invention is not
necessarily confined to the specific use or uses
thereof described above, since it may be utilized
for any purpose to which it may be suited. Nor
is the inventicn to be necessarily limited to the
specifie construction illustrated and  described,
since such construction is only intended to be
illustrative of the principles of operation and the
means presently devised to. carry out said prin-
ciples, it being considered that the invention com-~
prehends any minor changes in construction that
may be permitted within the scope of the ap-
pended claims.

What is claimed is:

1. An exhaust driven atomizing and spreading
device for liquid materials, comprising a hous-
ing partitioned to define therein a pressure cham-
ber. and an atomizing chamber, the pressure
chamber having an inlet through which exhaust
gases from an internal combustion engine or the
like may be forced into the pressure chamber,
the chambers having a communicating orifice
proportioned for movement of the exhaust gases
under pressure from the pressure chamber into
the atomizing chamber; a supply tube for liquid
material having an apertured outlet end portion
extending into the atomizing chamber and open-
ing immediately subjacent the orifice, the atom-
izing chamber having an outlet opening for the
formation of a partial vacuum within the atom-
izing chamber on passage of the gases there-
through tending to cause liquid to be drawn in-
wardly within the supply tuke and atomized by
the gases for discharge in a vaporized condition
through the cutlet opening; a second pressure
chamber spaced from the first pressure cham-
ber and from the atomizing chamber; a connec-
tor duct arranged to provide direct communica-
tion between the first and second pressure cham-
bers, for diverting a portion of the exhaust gases
forced into the first pressure chamber to the sec-
ond pressure chamber concurrently with move-
ment of the remaining portion of the gases info
the atomizing chamber; a flared ring mounted
in one end of the second pressure chamber and
having an opening in its smaller end defining an
outlet opening for the second pressure chamber;
and an -outlet tube arranged to conduct the va-
porized liquid material from the outlet opening
of the atomizing chamber to the ring, the dis-
charge end of the outlet tube being flared corre-
spondingly to the ring and being spaced from the
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ring to define an annular, flaring passage for the
first portion of the exhaust gases when said first
portion of the exhaust gases is forced out of the
second pressure chamber, thus to subject said
vaporized liquid material to heat from the first-
named portion of the exhaust gases for further
evaporation of said liquid material.

2. An exhaust driven atomizing and spreading
device for liquid materials, comprising a housing
partitioned to define therein a pressure chamber
and an atomizing chamber, the pressure cham-
ber having an inlet through which exhaust gases
from an internal combustion engine or the like
may be forced into the pressure chamber, the

chambers having a communicating orifice pro-

portioned for movement of the exhaust gases
under pressure from the pressure chamber into
the atomizing chamber; a supply tube for liquid
material having an apertured outlet end portion
extending into the atomizing chamber and open-
ing immediately subjacent the orifice, the atom-
izing chamber having an outlet opening for the
formation of a partial vacuum within the atom-
izing chamber on passage of the gases there-
through, tending to cause liquid to be drawn in-
wardly within the supply tube and atomized by
the gases for discharge in a vaporized cendition
through the outlet opening; a second pressure
chamber spaced from the first pressure chamber

and from the atomizing chamber; a connector

duct arranged to provide direct communication
between the first and second pressure chambers,
for diverting a portion of the exhaust gases
forced into the first pressure chamber to the
second pressure chamber concurrently with
movement of the remaining portion. of the gases
into the atomizing chamber; a flared ring mount-
ed in one end of the second pressure chamber
and having an opening in its smaller end. de-

fining an outlet opening for the second pressure

chamber; an outlet tube arranged to conduct the
vaporized liquid material from the outlet open-

ing of the atomizing chamber to the ring, the

discharge end of the outlet tube being flared cor-

respondingly to the ring and being spaced from:

the ring to define an annular, flaring passage for
exhaust gases forced out of the second pressure
chamber, thus to subject said vaporized liquid
material to heat from the first-named portion
of the exhaust gases for further evaporation of
said liquid material; and a condensate collect-
ing chamber arranged to receive the admixed
exhaust gases and vaporized material after pas-
sage thereof through the ring and adapted to

impart a whirling movement to the gases and

liquid material, for collection of unvaporized
liquid particles by centrifugal force against the
wall of said collecting chamber.

3. An atomizing and spreading device for liquid
materials comprising, in combination, a first pres-
sure chamber having one inlet for connection to
a source of exhaust gases, said chamber having
a pair of outlets; an atomizing chamber into

which one of said outlets opens and having means.

for atomizing a liquid material under the action
of that part of the carrier gas forced through said
one outlet; a second pressure chamber includ-
ing a flared ring partitioning the same into com-
municating compartments, the second pressure
chamber having an inlet in one compartment, at
one side of the ring, and an outlet in the other

compartment at the other side of the ring; a tube’
leading the atomized material through the ring

for discharge into said other compartment and
subsequent passage out of the second pressure
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chamber outlet; a bypass extending from the
other outlet of the first pressure chamber to the
second pressure chamber inlet, for discharge of
the remaining part of the carrier gas into the
first named compartment, said ring and tube
being relatively arranged to define therebetween
a passage providing communication between the
compartments and arranged for fiow of said sec-
ond named part of the carrier gas therethrough
in an annular column along lines generally paral-
leling the path of the atomized material dis-
charged from the tubes; and a conical spreader
in the path of material flowing out of said tube,
the tube having a belled end proportioned rela-
tive to said spreader to form the material into
an annular column extending into convergence
in said other compartment with the first named
column.

4. An atomizing and spreading device for liquid
materials comprising, in combination, a first pres-
sure chamber having one inlet for connection to a
source of exhaust gases, said chamber having a
pair of outlets; an atomizing echamber into which
one of said outlets opens and having means for
atomizing a liquid material under the action of
that part of the carrier gas forced through said
one outlet; a second pressure chamber including
a flared ring partitioning the same into com-
municating compartments, the second pressure
chamber having an inlet in one compartment, at
one side of the ring, and an outlet in the other
compartment at the other side of the ring; a tube
leading the atomized material through the ring
for discharge into said other compartment and
subsequent passage out of the second pressure
chamber outlet; a bypass extending from the
other outlet of the first pressure chamber to the
second pressure chamber inlet, for discharge of
the remaining part of the carrier gas into the
first named compartment, said ring and tube
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being relatively arranged to deflne therebetween
a passage providing communication between the
compartments and arranged for flow of said sec~
ond named part of the carrier gas therethrough
in an annular column along lines generally paral-
leling the path of the atomized material dis-
charged from the tubes; a conical spreader in
the path of material flowing out of said tube, the
tube having a belled end proportioned relative
to said spreader to form the material into an
annular column extending into convergence in
said other compartment with the first named col-
umn; a circular condensation coilection cham-
ber in communication with the second pressure
chamber outlet, the second pressure chamber dis-
charging the atomized material and carrier gas
into and tangentially of the condensation collec-
tion chamber for movement thereof in a circular
path about the periphery of the collection cham-
ber; a circumferential series of bafiles within
and offset radially of the collection chamber, said
bafles being spaced inwardly of the collection
chamber from the periphery thereof and of said
circular path to contain the flow to said path; a
condensate collection sump in the bottom of said
collection chamber; and a discharge nozzle ex-
tending outwardly from the collection chamber
at the upper end thereof.
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