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3,239,960 
APPARATUS FOR DISPERSING LIQUKDS IN A 

SPRAY (11R FOG _ 
Robert E. Stevens, Westtield, Inch, assignor to Cnrtrs 

Dyna-Products Corporation, a corporation of Ohio 
Filed Dec. 3, 1962, Ser. No. 241,867 

8 Claims. (Cl. 43—l29) 

This invention relates to apparatus for creating a spray 
or a fog of liquid which is to be dispersed in particle form 
over a substantially wide area, as for example, in dispers 
ing of liquid insecticides. 

Apparatus of this type is often required to produce a 
spray (or a fog) intended to cover a substantially great 
area. To accomplish this purpose properly, it is neces 
sary to break the liquid into particles of substantially uni 
form and small size, and to distribute such particles evenly 
over the area. When a large area is to be covered, the 
amount of liquid to be handled in this matter is substan 
tial, and it is desirable to provide apparatus which can be 
operated without requiring substantial maintenance or 
skill in its use, while being capable of handling the high 
rates of liquid consumption which are necessary for this 
purpose. 
For example, the present invention provides a. device 

which can create either a spray (i.e., small particles in air) 
or a fog (a suspension of ?ne condensate droplets in a 
gas) while dispersing liquid insecticide solutions at rates 
of as much as 120 gallons per hour. On the other hand 
this rate can be substantially decreased, if the require 
ments of a job are such that a much lower rate is neces 
sary, without varying the particle size and even particle 
distribution obtained by the apparatus. In creating fogs, 
particularly, the velocity of gases through the fogging ap 
paratus may be in the neighborhood of 250 feet per sec 
ond, at volumes up to 1,000 c.f.m., and at temperatures 
su?icient to vaporize the liquid completely, for example 
temperatures in excess of 1,000° F. and in the neighbor 
hood of 1,850” P. While operating at such temperatures 
and rates, the apparatus must still avoid formation of car 
bon in the fogging nozzle in order to minimize mainte 
nance problems. 

Furthermore, since many of the carrier liquids for insec~ 
ticides are ?ammable, it is necessary to provide a supply of 
hot gas, for example at the rates and temperatures men 
tioned above, while avoiding the introduction of tlame into 
the fogging nozzle Where the insecticide solution might 
ignite. 

Accordingly, the primary object of the present inven 
tion is to provide a novel apparatus for creating sprays or 
fogs for the purpose of distributing liquids as small par 
ticles of essentially uniform size. 
Another object of the invention is to provide a novel 

high capacity apparatus for producing a thermal aerosol 
fog from a liquid solution or formulation. 
A further object ‘of the invention is to provide such an 

apparatus which is completely independent in its opera 
tion, and may be mounted, for example, upon a truck or 
trailer and operated in remote areas away from power 
supply. 
Another object of the invention is to provide such a 

novel apparatus for producing sprays or fogs, incorporat~ 
ing automatic controls which assure safe operation of the 
apparatus without requiring special skill for its operation. 
An additional object of the invention is to provide a 

novel nozzle construction for spraying and also particu 
larly for creating thermal aerosol fogs at high capacity. 

Other objects and advantages of the invention will be 
apparent from the following description, the accompany 
ing drawings and the appended claims. 
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In the drawings: 
FIG. 1 is a perspective view showing the overall ar 

rangement of the apparatus provided by the invention, 
and showing schematically its connection to a spray tank 
of liquid solution to be dispersed in particle form; 

FIG. 2 is a side view of the apparatus shown in FIG. 
1, as viewed from the back side of the apparatus as it 
appears in FIG. 1; 
FIG. 3 is an enlarged detailed view, partly in section 

and with some parts in elevation and broken away, show 
ing details of the hot gas generating device and the novel 
nozzle construction provided by the invention; 
FIG. 4 is a detail view of the mounting for the nozzle 

battle; and 
FIG. 5 is a circuit diagram showing the controls for the 

apparatus. 
Referring to the drawings, and particularly to FIGS. 

1 and 2, the apparatus is supported on a base 10, and in 
cludes an internal combustion engine 12 connected 
through suitable means (such as drive belts, not shown) 
to drive a blower 15. The blower has an outlet duct 16 
which leads to a combustion chamber 20, in which the 
air supplied by the blower may be heated, if desired in the 
production of thermal aersol fogs by the apparatus. The 
combustion chamber has a hot gas supply outlet 22 on 
which there is mounted a fogging nozzle 25. The liquid 
to be sprayed or dispersed in a fog is supplied to the nozzle 
25 to a T ?tting 27 from a pair of supply lines 23 and 
29. These lines lead through solenoid controlled valves 
3% and 32 to a supply T ?tting 34 which is connected to 
receive the liquid formulation, such as an insecticide-oil 
solution, from a supply pump 35. This pump is driven 
by an electric motor 37. The pump is provided with an 
inlet line 4t) having a suitable ?lter 42 on the end thereof 
which is adapted to be immersed in a tank of the solution, 
shown schematically at 44. The pump also is provided 
on its outlet side, preferably upstream of the supply T 34‘, 
with a relief valve 45 which can return oil supplied by 
the pump above a set pressure, through a return line 46 
into the tank 44. 
The combustion chamber 20 is of a special construc 

tion designed to burn fuel at relatively high rates and 
thus to provide relatively great quantities of hot gas at 
substantially high velocities. The combustion chamber 
is used for this purpose, however, only when the appara 
tus is functioning to produce thermal aerosol fogs, and 
When the apparatus functions as a high capacity sprayer 
then there is no combustion in chamber 2% .and the high 
velocity air from blower 1L5 merely passes through the 
combustion chamber and its gas supply outlet 2Q. Ac 
cordingly, details of the combustion chamber are ex 
plained later in this specification. 
On the gas supply outlet 22 there is a mounting ?ange 

50, and to this ?ange is attached a novel nozzle con~ 
struction which is designated by the general reference 
numeral 25. This nozzle includes an outer nozzle tube 
52 and an inner nozzle tube 55 which is shorter in length 
than the outer tube, and thus has its terminal end 56 
spaced a substantial distance inwardly from the discharge 
end 57 of the outer tube 52. The inner tube extends in 
spaced relation to the walls of the outer tube, and pref 
erably coaxially therewith, such that the gas passing from 
the combustion ‘chamber outlet 22 is divided into sepa 
rate streams, one stream ?owing through the annular 
space 60 between the tubes, and the other stream ?ow 
ing through the inner tube 55. A simple and effective 
mounting of the inner tube can be obtained by forming 
a number of turned out tabs 62. thereon to engage with 
the walls of the outer tube 52 at a plurality of locations 
(for example three equally spaced) about the opposite 
ends of the inner tube. These tabs can then be secured, 
as by welding, to the outer tube 52. 



1:3 
A relatively short distance beyond the entrance end of 

the nozzle, i.e., that end which is fastened to ?ange 50‘, 
there is a spray means in the form of a nozzle 65 mounted 
on an L connection ~66 which in turn is positioned on a 
short length of pipe 67 fastened to the nozzle by a ?t 
ting, or cap 68. Thus, the nozzle 65 is positioned approxi 
mately centrally of the inner tube 55 and pointed in a 
downstream direction to direct a spray of ?uid to be dis 
persed into the high velocity stream of gas passing through 
the inner tube 55. It should be noted that when the de 
vice is employed as a thermal aerosol fog generator it is 
desirable to have an indication of the temperature at the 
entrance to the nozzle, and for this purpose a thermo~ 
couple 70 preferably is mounted in the wall of the outer 
nozzle tube 52, immediately upstream of the spray head 65. 

Downstream of the spray head, and spaced upstream 
somewhat from the terminal edge 56 of the inner tube, 
is a circular ba?le member 75 which is mounted on a 
plurality of support rods 76. Details of this mounting 
are shown in FIG. 4, and may comprise merely a num 
ber of rods fastened at their inner ends to the baf?e and 
secured to the tube 55 by staking as indicated at '77. 
When the device is operating high velocity gas is sup 

plied through the combustion chamber outlet 22, the outer 
gas stream flows through the space at while the inner or 
central gas stream ?ows through the inner nozzle tube 
55 and around the spray head 65 and ba?le 75, and re 
joins the outer stream beyond the end 56 of the inner 
nozzle tube, in the region or zone within the discharge 
end of the outer tube, designated ‘by the general refer 
ence numeral 80. The velocity of the inner stream is re 
duced by cont-rolling the space between the baf?e and the 
Walls of the inner nozzle tube, and this prevents collaps 
ing of the spray cone created by the spray head 65. The 
baffle 75 likewise is shaped to increase divergence of the 
spray coneand further prevents collapse of the spray 
cone of liquid particles, and thus prevents a concentra 
tion of such particles toward the center of the stream. 
The outer stream of gas ?owing through the space 60 

tends to converge after passing the end of the inner tube. 
Thus the converging outer stream and the diverging in 
ner stream, which is laden with liquid particles, rejoin 
to create a violently turbulent zone in the region desig 
nated 80. Since larger liquid particles tend to collect on 
the inner surface of tube 55 and on the surface of baffle 
'75, the sharp edges of the tube 55 at its terminal end 
56, and the sharp edges around the baf?e 75, allow a thin 
cylindrical “sheet” of liquid to be pulled from the edges 
of the tube 55 and of the ba?le by the high velocity 
gas passing over these surfaces. This cylindrical “sheet” 
of liquid is immediately broken down into small parti 
cles which enter the turbulent zone or region 80. Small 
er particles created at the spray head 65, having less 
mass, tend to be carried directly through the annular 
space between tube 55 and ‘baffle '75, and on into the tu-r 
bulent zone. Since both gas streams assume approxi 
mately the same velocity before discharging from the 
outer tube 52, recombination of small particles is sub 
stantially nil, and the dispersion of substantially uniform 
particles is maintained over the cross sectional area at 
the discharge end 57 of the outer nozzle tube. 
Due to the action of the air streams as just described, 

causing breaking up into small particles the liquid issu 
ing from the spray head 65, there is no need for this spray 
head to be of a high pressure, small ori?ce type. The 
head merely distributes evenly the incoming liquid into 
the'gas stream within tube 55, and larger openings in the 
spray head 65, for example openings of about up to one 
quarter of an inch in diameter can be used. This fea 
ture is of particular signi?cance when the apparatus is 
used as a thermal aerosol fog generator, as will be 
pointed out. 
The combustion chamber 20 is, basically, a high pres 

sure type oil burner. It differs, however, {from the nor 
mal con?guration of suchburners in thatthe blower 15 
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4 
is a centrifugal blower rather than the axial ?ow (squirrel 
cage) type normally used with conventional high pres 
sure oil burners which operate at maximum air pressures 
of around 0.2 to 0.3 inch of water in their combustion 
chamber. In the present construction, in order to at 
tain desired gas velocities in the neighborhood of 250 
‘feet per second, and at the volumes required which are 
up to 1,000 c.f.m., it is necessary to ?-re the burner at 
combustion chamber pressures as high as twelve inches 
of water, and these pressures are attained by using a cen 
trifugal type blower. 
When providing air at these rates, and under these pres 

sures, other conditions are created which must be con 
sidered in the design of the combustion chamber. The 
high velocity air stream tends to colltpse the spray cone 
of oil from the oil nozzle or gun 85 (FIG. 3), and the 
particles of fuel oil tend to be accelerated to a speed at 
which ?ame would not progress and bring about full 
ignition of the oil spray. Therefore, baffles 90 and 92 
are mounted directly downstream of the spray nozzle 85 
and function to divert a portion of the air stream enter~ 
ing the chamber through the blower outlet ducts 16 and 
to present a barrier (particularly the ba?lle 92) which 
causes the stream of air to spread out over a much larger 
area, with a net result of reducing the velocity of the air. 
Bathe 92 becomes heated to such an extent that it helps 
to support an even and complete ignition of the fuel air 
stream in the upstream or initial section of the combustion 
chamber. Each of the ba?ies is of relatively thin sheet 
metal having stiffening ribs 93 of generally V-shape in 
cross-section, as appears on baf?e 90. 
The oil spray nozzle 85 and the ignition spark elec 

trodes 95 are moved farther forward out of the blower 
outlet tube 16 than in normal oil burner practice, and the 
ends of the electrodes are supported somewhat farther 
forward from the spray nozzle 85 than in normal prac 
tice. Ordinarily, in a conventional oil burner construc~ 
tion, this would cause formation of carbon on the elec 
trodes and the nozzle, but since the outer diameter of 
ba?le 90 is very close to the inner diameter of the inner 
chamber wall 98, no combustion occurs upstream of 
baffle 90, and carbon does not form on the nozzle or the 
electrodes, the temperature at the oil spray nozzle 85 
normally being held below 25 0° F. 

Ba?les 100 and 102 are mounted in the combustion 
chamber downstream of baffle 92 and function to cause 
the gases, and particularly the burning. fuel-air mixture, 
to follow an intricate and tortuous path through the 
combustion chamber. This in effect lengthens the ?ow 
path within the combustion chamber as well as causing 
thorough mixing of the combustible fuel-air mixture to 
assure complete combustion before the gases reach the 
hot gas supply outlet 22. 
Many types of liquids used in the production of thermal 

aerosol'fogs will be combustible, or at least include a 
combustible ingredient. It is, therefore, necessary to as 
sure that the ?ame does not reach through the hot gas 
supply outlet 22 to cause ignition of the liquid being. 
sprayed into the nozzle 25 through the spray head 65. 
The hot high velocity gases thus ?owing, in separate 

streams, through the nozzle construction 25 cause the 
particles of liquid sprayed through the spray head 65 
to vaporize and to be discharged from the nozzle 25 into 
the surrounding atmosphere where the vapor is con 
densed into a fog composed of liquid particles of sub 
stantially uniform size and essentially uniform distribu 
tion. The ?ow of hot gas through the annular space 60 
in the fogging nozzle helps to keep the walls of the in 
ternal nozzle tube 55 at a relatively high temperature and 
thus assists in vaporizing any larger liquid particles which 
might collect on the inner surface of tube 52. This as 
sures that complete vaporization can take place readily 
when the ?lm resulting from deposition of such larger 
particles on the wall of tube 55 is swept from the sharp 
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edge of the terminal edge 56 into the turbulent zone or 
region 80. 

Since the transfer of heat to small particles is more 
rapid and e?icient, the fogging nozzle constructed as 
shown and described herein is capable of producing small 
particles at higher rates and at temperatures below that 
temperature which causes oxidation of the liquid formu 
lation (such as oil or oil solution) which is sprayed 
through the head 65 and can cause carbon formation. 
Therefore, the elimination of carbon formation and the 
need for cleaning the nozzle is accomplished. 
Another important aspect of the invention is the pro 

vision of a high capacity spraying or fogging device 
which is self-contained, requires no specially trained oper 
ator, and incorporates proven controls with which many 
persons are familiar. For example, the engine 12 may 
be a conventional air~cooled single cylinder internal com 
bustion engine of conventional construction. It is pro 
vided with its own fuel tank 112 (FIG. 2) of suf?cient 
capacity, for example, to permit several hours of opera 
tion of the device. This engine is connected through suit 
able drives, such as the belt and pulley drives shown gen 
erally at 115 in FIGS. 1 and 2, to rotate the blower 15 
and also to drive a 110 volt A.C. electric generator 117. 
This generator, as will be explained, provides power dur 
ing operation of the device for the various controls. 

Driven from the same shaft as the blower 15 is a fuel 
pump 120 which draws fuel oil through a conventional 
?lter 121 from the fuel oil tank 122. The ignition trans 
former 124, capable of operation from a 110 volt A.C. 
circuit, is mounted on top of the blower housing as shown 
particularly in FIGS. 1 and 3, and is of a conventional 
type, well known in the oil burner art. The control cir 
cuits, are for the most part, contained within a suitable 
housing 125 mounted at the rear of the base 16, and the 
control of the device can be exercised through a movable 
control station or console 13-19, details of which are ex 
plained hereafter, which is connected to the control box 
125 through a cable 132. 

FIG. 5 illustrates a suitable control circuit with por 
tions of the aforementioned apparatus shown schemati 
cally to illustrate their connection in the control circuit. 
The engine 12 is provided with a conventional electric 
starter 135 which can be energized through a battery 136 
under control of a starter relay 138. Connections of the 
generator 117, the burner electrodes 95 and transformer 
124, and of the fogging or spraying liquid pump 35, its 
electric drive motor 37, and the solenoid operated valves 
30 and 32 likewise are shown in FIG. 5. 
The overall control of the apparatus is achieved through 

a seven-position six-level gang switch 141) which is shown 
schematically in FIG. 5. This switch includes the manu 
ally rotatable control handle 141, which may include 
detents to hold the switch in any of its seven positions, 
and movement of this handle produces like concurrent 
movement of the wipers in the six levels of this switch, 
designated respectively 140a through 1407’. With the 
switch in the position shown, there is a direct ground cir 
cuit through the wiper of level Mild to the ground contact 
142 on the magneto (not shown) of the engine 12. This 
prevents the engine from starting and thus prevents any 
operation of the apparatus since all power is obtained from 
the engine. 
When the switch 140 is moved to its second position, 

the Wiper of level 140a will complete a preparatory start 
ing circuit from battery 136 to the starting push button 
switch 145. When this switch is closed, the circuit is com 
pleted to energize the starting relay 138 and the engine 
starter 135 receives power from the battery. At the same 
time, the ground circuit to the magneto ground is broken 
by movement of the wiper in level 140:! to its second con 

‘ tact. The magneto ground circuit is normally open (ex 
cept under certain safety conditions as will be explained) 
in all further positions of switch 141). 
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The engine 12 starts with switch 14-0 in its second posi 

tion, and this, of course, causes the blower 15 to operate 
and operates the generator 117 and the fuel pump 120. 
Flow of fuel oil to the burner nozzle 85 is blocked, how 
ever, by the normally closed solenoid valve 150 which is 
connected in the fuel oil line downstream of pump 120, 
and is not at this time energized. Assuming that the 
engine continues to run, release of the starting switch 145 
will deenergiz/e the starter relay 138 and open the circuit 
between the engine starter 135 and battery 136. 
The operator can then move switch 140 to its third posi 

tion. This moves the wiper in level 140a to an open con 
tact and avoids the possibility that the engine starter could 
be actuated if the starting switch 145 were later closed 
accidentally. As noted, in the third position the wiper of 
level 14th! is on an open contact. 
With the generator operating, there is an electrical power 

supply across its output lines G1 and G2. In a preferred 
system, the generator supplies 110 volt A.C. A circuit is 
completed through a recording timer 153 which continues 
to run whenever the generator is operating to record 
elapsed operating time of the unit. A circuit is also com 
pleted from line G2 through the contact in the third posi 
tion of switch level 14%, and through its wiper to line 
155 which leads to the fog oil pump motor 37, and thus 
this motor begins to run. Both of the solenoid operated 
valves 31) and 32 will at this time be deenergized, and the 
output of the fog oil pump 35 passes through its relief 
valve 45 and back to tank 44. There is, however, supply 
of fog oil under predetermined pressure in the supply lines 
28 and 29. It will be noted also that the wiper in switch 
level 1411b completes the circuit to line 155 in all its sub~ 
sequent contact positions. 
The following explanation of the circuit assumes that 

the apparatus is being used to generate a thermal aerosol 
fog, and that it is desired to initiate combustion of fuel in 
the combustion chamber 211. Accord-invly, when switch 
140 is moved to its fourth contact position a circuit is com 
pleted through the wiper of switch level 1411c from the gen 
erator line G2, through a “fog or spray” switch 164} which 
is normally closed (and thus in the “fog” position) to a 
power supply circuit line 162. This line supplies power to 
a conventional burner controller 165, certain details of 
which are shown within the dotted outline in FIG. 5. 

It should be understood that this is a conventional con 
troller used, for example, to operate many types of pres 
sure oil burners, and that the necessary details of ‘the 
controller are described herein merely for purposes of pro 
viding a full explanation. Accordingly, the .relay coils and 
their corresponding contacts within the controllers are 
illustrated in a somewhat different fashion than the’ other 
relays and corresponding contacts in the circuit diagram. 
The other power line to the controller is through a connec 
tion to the generator line G1, as shown. 
When the circuit has completed to line 162, this ener 

gizes the primary of the controller transformer T1 and this 
transformer in turn supplies power to the electronic relay 
network shown schematically at 166. One control input 
to this network is through line 163 from a ?ame detector 
photocell 170 (FIGS. 3 and 5) which is mounted in the 
blower outlet duct 16 facing toward the combustion cham 
ber. When ignition occurs and there is a ?ame in the 
combustion chamber, there is a corresponding signal out 
put from the photocell 170 through line 168 to the net 
work 166, where this signal is ampli?ed and utilized to 
control energization of the ?ame relay FR. This relay 
has normally closed contacts PR1 in the low voltage part 
of the controller circuit, and normally open contacts PR2 
in the main line portion of the controller. The ?ame relay 
also has normally open contacts PR3 also in the main line 
control part of the controller. 
The low voltage section of controller 165 includes a 

check relay CR connected across the secondary winding 
of transformer T2. The primary Winding of this trans 

> former is connected between line G1 and the contacts 
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PR3, in addition to others. Also in the low voltage cir 
cuit, in series with the contacts PR1, is a safety switch 
comprising a thermal control including a heater coil SSH 
arranged to open the normally closed contacts SS1 
(mounted, for instance, on a bimetal next to the heater) 
when a predetermined time has elapsed after power is 
applied to the heater. The contacts SS1 control the sup 
ply of power to the operating coil LR of a load relay 
which has normally open contacts LR1, connected in shunt 
across the- heater SSH and contacts PR1, and normally 
open contacts LR2 which are in series with the contacts 
PR2. 

Briefly, when switch 140 is moved to its fourth posi 
tion and the circuit is completed through the wiper of 
level 14tlc, as just described, this of course completes the 
supply circuit to transformer T1. The ?ame relay PR 
is energized by the network 166 and contacts PR2 and 
PR3 close, while contacts PR1 open. It will be noted 
that the supply line 162 has a branch which connects in 
common to each of the contacts LR2, CR1 and PR3. At 
this time power is supplied through PR3 to the trans 
former T2, and check relay CR is energized to cause clos 
ing of contact CR1. At the same time, a control voltage 
is applied through the secondary winding T212 to the elec 
tronic network 166 causing the ?ame relay PR to be de 
energized, thus again closing PR1 and opening PR2 and 
PR3. The check relay holds the power on transformer 
T2 through its now closed contact CR1. 

Closing of PR1 completes a circuit through the heater 
SSH and the closed contacts SS1 through the load relay 
coil LR and this in turn closes contacts LR1 and LR2. 
Contacts LR1 act as holding contacts to maintain the 
power supply to the relay coil LR. The circuit from line 
162 through the now closed contacts LR2 completes a 
connection from the generator line G2 through a starter 
line 171 which leads to the ignition transformer 124 and 
to the burner oil valve 159. This valve is opened. and 
power is supplied through the ignition transformer to the 
electrodes 95. If combustion is initiated within a pre 
determined time, the photocell 17% will sense the light 
from the ?ame and a signal will pass through line 168 to 
the network 166 causing the relay PR again to be ener 
gized. In the meantime, the heater SSH is being sup~ 
plied with power, and it will open its contacts SS1 to 
drop out relay LR if the signal from the photocell 170 
does not ?rst occur. If LR drops out, the contacts LR1 
and LR2 will open and. cut off the power to the ignition 
transformer of the oil valve 1511. 
Assuming that ignition is completed, the relay PR is 

energized, opening contacts PR1 to take the safety switch 
heater SSH out of the circuit, and contacts PR2 and 
PR3 close. Closing of contact PR2 completes a supply 
circuit from the now closed contacts LR2 to a line 172 
which leads to the ?fth and seventh contacts of switch 
level 146e, into the sixth and seventh contacts of switch 
level 140]‘. Line 172 also supplies power to a line 173 
which completes a circuit through a protector relay hav 
ing a coil PR and a pair of double throw contacts PR1 
and PR2 which are normally in the position shown when 
the relay is deenergized. Thus, contact PR1 supplies a 
ground connection to line 174 leading to the ?fth, sixth 
and seventh contacts of switch level 14M. When switch 
140 is in any of these positions, if the protector relay is 
deenergized, a ground circuit will be completed through 
PR1 and the wiper of switch level 141M to the magneto 
ground 142, stopping the engine 12. 
The common connection of relay contact PR2 is in 

circuit with the line 162, and thus when relay PR is de 
energized, PR2 completes a circuit from line 162 (which 
leads back to G2 through 1400 in the fourth, ?fth, sixth 
and seventh positions of switch 140) and a line 175 which 
extends through a warning lamp 177 to the generator 
line G1. When the protector relay is energized, this lamp 
is therefore extinguished. Assuming that ignition has 
been accomplished in the combustion chamber, the con 
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troller circuit 165 will make the connections previously 
described and the protector relay will be energized, such 
that the engine will continue to run and the warning light 
177 will be extinguished. 
The operator then has the choice of moving switch 

14% to the ?fth, sixth, or seventh positions. In the ?fth 
position a circuit is completed through line 1st), which 
leads back to line 172 and the controller, and through it 
to line G2 through switch level 1413c. The wiper in 
switch level Mite is connected to solenoid valve 30, and 
thus in the ?fth position this solenoid will be energized 
to open the valve and supply fogging formulation to spray 
head 65 in the fogging nozzle at a predetermined lower 
rate. At the same time, a circuit is completed through 
a lamp 182 which informs the operator that only the low 
rate fogging control valve is open. 

Similarly, moving switch 140 to its sixth position com~ 
pletes a circuit from line 1813 through the wiper in level 
14%‘ to a line 135 which supplies power to the solenoid 
valve 32, causing it to open while the solenoid valve 34) 
has been deenergized. and closed. This will supply for 
mulation to the fogging nozzle at an intermediate rate, 
and likewise lamp 186 is energized to indicate this con 
dition. Finally, with the switch 149 in its seventh posi 
tion, power is supplied to both lines 181 and 185 and 
both valves 30 and 32 are open to supply formulation at 
the highest rate. Both lights 182 and 186 are energized 
at this time. 

If it is desired to use the apparatus as a variable rate 
sprayer, rather than producing a thermal ‘aerosol fog, 
then switch 160 is operated to break the circuit between 
switch level 1400 in line 162 and to complete a circuit 
from the generator line G2 to line 180. This cuts off 
any supply of power ‘through the main controller 165 
and the fuel oil valve 150 remains closed and the con 
troller 165 is not operative. However, the protector 
relay receives power through line 173 to break the ground 
connection through PR1 to the engine magneto ground. 
Since there is no power connection to line 162 relay 
contact PR2 is effectively out of the circuit. However, 
there is a direct power supply circuit established from G2 
through 180 through the switch levels 140a and 140f, 
permitting the operator to manipulate switch 140 in its 
?fth, sixth or seventh positions and thus to control the 
solenoid operated valves 30 and 32 as previously ex 
plained. 
When operating as a fogging device, if at any time 

there is a ?ame-out in the combustion chamber, this will 
be immediately sensed by the photocell 170 and the ?ame 
relay will be deenergized to open contacts PR2 and PR3 
and close contacts PR1. The unit will attempt to re 
ignite, but if a ?ame is not established within the time 
lapse of the safety switch, the heater SSH will open its 
contacts SS1 and the entire unit will shut down, since 
contacts LR2 will open and cut off the power supply 
to the burner oil valve 150 into the line 172 which in 
turn controls power to line 173 and 180. The protector 
relay will drop out and establish a ground connection to 
the magneto ground to stop engine 12, and since power 
is cut off to line 186 both of the solenoid valves 30 
and 32 will be cut off from power and will close. It 
is then necessary for the operator to return the switch 
140 to its ?rst position and start the entire apparaus 
over, while determining what was the cause of the mal 
function. The thermocouple 70 is connected directly to 
a temperature gauge 1%, as shown in FIG. 5, and merely 
provides on the control console a direct indication of 
temperature at the entrance end of the fogging noz 
zle 25. 
From the above description, it will be apparent that the 

present invention provides a novel high capacity spraying 
and/ or fogging apparatus which is completely self 
contained and self-powered and which is readily operated 
by unskilled personnel. The blower provides air as su?i 
ciently high velocity and volume to assure that there is an 
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excess of air in the combustion chamber beyond that 
amount of air required for complete combustion of all of 
the fuel supplied to the combustion chamber. In other 
words, there is a predetermined correlation between the 
supply of fuel and air which assures that the fuel is com 
pletely burned Within the combustion chamber, and the 
baffles provided assist in this regard, thereby forming a 
high velocity source of hot gases in which there is no ?ame 
present. These hot gases assure complete vaporization of 
the fogging formulation, and due to their high velocity 
expel from the nozzle at a rate sufficient to carry the 
resultant fog over a wide area. 

In addition, by shutting otf the supply of fuel to the 
combustion chamber, the device may be used as a high 
velocity sprayer for dispersing liquid droplets in a stream 
of air, and the rate of spraying may be adjusted in the 
same manner as the rate of fogging. The apparatus has 
other desirable features such as, for example, the fact 
that it has heat capacity su?icient to function as a con— 
venient outdoor heater if such is desired, and the elec 
trical power supplied by the generator can be used to 
run portable tools or the like, for example if an auxiliary 
power source should be needed in an emergency. The 
burner controls, as mentioned, are of conventional, Well 
known and proven design, and are readily maintained 
or replaced. The entire unit can be mounted on a truck 
or trailer for mobility, and functions completely inde 
pendent of exterior power requirements, as explained 
previously. 
While the'form of apparatus herein described con 

stitutes preferred embodiments of the invention, it is 
to be understood that the invention is not limited to this 
precise form of apparatus, and that changes may be 
made therein without departing from the scope of the 
invention which is de?ned in the appended claims. 
What is claimed is: 
1. A nozzle construction for obtaining a thorough dis 

persion of particles of a liquid to be spread over a wide 
area, comprising means providing a supply of high ve 
locity gas, an outer nozzle tube having an entrance end 
and a discharge end, an inner nozzle tube extending with 
in said outer tube in spaced relation to the interior 
thereof and having a terminal end substantially short 
of said discharge end of said outer tube de?ning a gas 
mixing zone within said outer tube beyond said terminal 
end of said inner tube, means mounting said nozzle tubes 
on said gas supply means to convey the high velocity gas 
in separate streams through said inner tube and between 
said tubes, means causing such streams to combine be 
yond said terminal end of said inner tube to create tur 
bulence in said gas mixing zone of said outer tube within 
its discharge end, and spray means mounted within said 
inner tube substantially upstream of said terminal end 
thereof for introducing a spray of the liquid to be dis 
pegsed into the stream of gas ?owing through said inner 
tu e. 

2. A nozzle construction for obtaining a thorough dis 
persion of substantially uniform particles of a liquid to be 
spread over a wide area, comprising means providing a 
supply of high velocity gas, an outer nozzle tube having 
an entrance end and a discharge end, an inner nozzle 
tube extending within said outer tube in spaced relation 
to the interior thereof and terminating in a sharp edged 
end substantially short of said discharge end of said outer 
tube, means mounting said nozzle tubes on said gas sup 
ply means to convey the high velocity gas through said 
inner tube as well as between said tubes, baf?e means 
extending across said inner tube upstream of said sharp 
edged end thereof and arranged to create a turbulent zone 
of gases within said outer tube between its discharge end 
and said sharp edged end of said inner tube, and spray 
means mounted within said inner tube substantially up 
stream of said ba?le means for introducing a spray of the 
liquid to be dispersed into the flow of gas through said 
inner tube. 
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3. A nozzle construction for obtaining a thorough dis 

persion of substantially uniform particles of a liquid 
to be spread over a wide area, comprising means pro~ 
viding a supply of high velocity gas, an outer nozzle tube 
having an entrance end and a discharge end, an inner 
nozzle tube extending coaxially Within said outer tube in 
spaced relation to the interior thereof and terminating in 
a sharp edged end substantially short of said discharge 
end of said outer tube, means mounting said nozzle 
tubes on said gas supply means to convey the high 
velocity gas in separate streams through said inner tube 
and between said tubes, ba?le means extending across 
said inner tube upstream of said' sharp edged end and 
arranged to direct the gases flowing through said inner 
tube across said sharp edged end of said inner tube, and 
spray means mounted within said inner tube substantially 
upstream of said baffle means for introducing a spray 
of the liquid to be dispersed into the stream of gas ?ow 
ing through said inner tube, said streams combining in 
said discharge end of said outer tube beyond said sharp 
edged end of said inner tube to create a turbulent zone 
in which particles of the liquid are thoroughly and essen 
tially uniformly mixed in the gas. 

4. A nozzle construction for obtaining rapid and com 
plete vaporization of a liquid in a. high velocity gas flow 
to produce large quantities of fog having substantially 
uniformly sized particles of the liquid therein, comprising 
means providing a supply of high velocity gas at a rela 
tively great ?ow rate and at temperatures substantially 
in excess of 1,00()° R, an outer nozzle tube having an 
entrance end and a discharge end, an inner nozzle tube 
extending within said outer tube in spaced relation to the 
interior thereof and having a terminal end substantially 
short of the discharge end of said outer tube de?ning a 
gas mixing zone within said outer tube beyond said ter 
minal end of said inner tube, means mounting said tubes 
on said gas supply means to convey the hot high velocity 
gas through said inner tube and also between‘ said tubes 
to maintain the walls of said inner tube at a substantially 
high temperature, the ?ow of gases between said tubes 
combining with the ?ow of gases through said inner 
tube to create turbulence in said gas mixing zone of said 
outer tube, and spray means mounted within said inner 
tube substantially upstream of its said terminal end for 
introducing liquid to be dispersed in a fog from said 
nozzle. 

5. A nozzle construction for obtaining rapid and com 
plete vaporization of a liquid to disperse it in a high 
velocity gas for producing large quantities of fog, com. 
prising means providing a supply of high, velocity gas at 
a relatively large flow rate and at temperatures in excess 
of 1,000° R, an outer nozzle tube having an entrance 
end and a discharge end, an inner nozzle tube extending 
within said outer tube in spaced relation to the interior 
thereof and having a terminal end located within said 
outer tube and substantially short of the discharge end 
of said outer tube, means mounting said tubes on said 
gas supply means to convey the hot high velocity gas 
through said inner tube and also between said tubes to 
maintain the walls of said inner tube at a substantially 
high temperature, means causing the flow of gases be 
tween said tubes to combine with the ?ow of gases 
through said inner tube to create a turbulent zone in 
that portion of said outer tube between its discharge end 
and said terminal end of said inner tube including baf?e 
means in said inner tube extending across the center 
thereof to direct ?ow of gases outward toward said 
terminal end, and spray means mounted within said inner 
tube substantially upstream of said baffle means for intro 
ducing a spray of liquid to be dispersed in a fog from 
said nozzle. 

6. A self-contained fog generating and spraying appa 
ratus comprising a blower having an outlet duct, a motor 
connected to drive said blower, a combustion chamber 
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connected to receive the high velocity air ?ow from said 
blower during operation thereof, selectively operable 
means for supplying fuel into said combustion chamber, 
ignition means in said combustion chamber adapted to 
ignite the combustible fuel-air mixture therein, ba?le 
means mounted within said combustion chamber provid 
ing a tortuous ?ow path therein assuring complete com~ 
bustion prior to exiting of the products of combustion 
from said chamber to avoid passage of ?ame from said 
chamber, means forming a hot gas supply outlet on said 
chamber, a fogging nozzle connected to receive the ‘hot 
gas from said supply outlet and including coaxially 
arranged outer and inner tubes operating to divide the 
?ow of hot gas into separate streams, the outer said noz 
zle tube extending beyond said inner nozzle tube to form 
a zone of turbulence within the end of said nozzle where 
the stream of hot gases ?owing between said tubes com 
bines with the stream of gases ?owing through the inner 
tube, spray means mounted within said inner tube sub 
stantially upstream from said turbulent zone, and a 
power operated pump means connected to supply liquid 
to be dispersed to said spray means for spraying of the 
liquid into the stream of hot gases ?owing through said 
inner tube. 

7. A fog generating and spraying apparatus as de?ned 
in claim 6, wherein said means for supplying fuel and 
said blower are correlated to provide a predetermined 
fuel-air mixture in- which there is an excess of air in 
said combustion chamber over the amount of air required 
for complete combustion of the fuel supplied. 
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8. In fog generating and spraying apparatus as de?ned 

in claim 6, a safety control circuit including controls 
governing the operation of said blower and said means 
for supplying fuel and said spray means, and a device 
responsive to failure of combustion in said combustion 
chamber and incorporated in said control circuit to 
terminate operation ‘of said fuel supply means and said 
spray means automatically in response to failure of com 
bustion in said chamber. 
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