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27. The fue pan 25 is provided with an offset 
outlet 28 for the escape of the waste products of 
combustion from the boiler. The interior Wall of 
the air casing 23 is insulated as at 30 and also 
at the bottom as at 3. The cylindrical connollS 
tion chamber 32 has a vertical wall 33 Spaced 
from the insulation 3- to provide air Space 33. 
The combustion chamber has a bottom 35 Se 
cured to the vertical wall thereof having a cen 
tral opening 35. The opening 36 leads to a pri 
mary combustion chamber 3 which is cylindrical 
in shape having a vertical wall 38 and a botton 
4G which depend from and are secured to the 
bottom 35 of the combustion chamber 32. The 
burner assembly 4 passes through the insulated 
air casing Wall and into the primary combustion 
chamber 31, the same being mounted upon the 
burner flange 2 for ease of assembly and disas 
sembly. The burner assembly includes a Spark 
plug 43 which provides the ignition for a vapor 
izing fuel. Combstion air is Supplied by a 
blower (not shown) contained within the blower 
housing 43 having a screened air intake 5. The 
blower delivers combustion air tangentially 
through a duct leading from the blower housing 
44 through the insulated air casing 39 into the 
air space 34. From there the air passes through 
a series of louvers 46 in the vertical Wall 33 of 
the primary combustion chamber 37. The prod 
ucts of combustion pass upwardly through the 
opening 36 through the chamber 32 where corn 
bustion is completed. The hot combustion gases 
pass upwardly through the spaced coils 4 to 53 
and are dissipated to atmosphere through out 
let 28 in flue pan. 25. It is to be noted that the 
outlet 23 is offset and that the flue gases are de 
flected by the baffle 53. This is done so that the 
generator has better efficiency characteristics and 
also to prevent, to a very large measure, the glow 
resulting from the heating of the metal. 
The vapor generating Surface of the boiler con 

sists of a series of flat spiraled or pancake coils 
47 to 52 interconnected to form a continuOuS paS 
sage from inlet to outlet. The inlet passage 34 
leads directly to the uppermost coil 4 and the 
flow is progressively downward or in counterflow 
relationship with respect to the combustion gases. 
This series of coils is supported upon an in Ward 
annular indentation 53 in the Wall 33, the curva 
ture of the spiral being such at this point that it 
does not show the lowermost coil resting thereon 
in Figure 1. 
The lowermost coil 52 discharges at 56 into a 

horizontal run of tubing 57 which contains the 
thermostatic tube 58. The flow then goes up 
Wardly substantially on the axis of the boiler 
through discharge tube 60, out through the iLie 
pan 25 to the manifold 6 which is provided with 
a series of jets 82 through which the generated 
vapor and its entrained material is released and 
expanded into a heavy fog into the surrounding 
atmosphere, all as is more fully explained here 
inafter. 
A gasoline engine 63 is used as the means for 

driving all of the systems of the device. The 
blower fan within housing 34 is driven directly 
from the shaft of the engine. The shaft also 
has a sprocket thereon for driving the Sprocket 
chain 64 encircling the Sprocket 55 for driving 
the pump 66. When the device is used as here 
shown for the making and dissemination of fog 
or a fine aerosol, five Systems are involved in its 
Operation. 

The gasoline System. 
This system supplies fuel to the engine 63 and 
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to the burner assembly 4. When the engine 63 
is started the gasoline pump 5 which is an in 
tegral part of the engine, produces suction draw 
ing gasoline from the tank 5 through line 88 in 
which is interposed a strainer . . Flow of the 
gasoline or other vaporizing fuel after passing 
through the punp 6 is divided in its flow in two 
directions. One portion it goes to the engine 
carburetor (not shown) and the other goes via 
line 2 to the thermostatic fuel valve 3. When 
the unit is cold the thernostatic fuel valve is 
open permitting free passage of the fuel to line 

leading to the fuel control valve 5 which is 
closed until the burner 4 is to be started. When 
the burner fuel valve 75 is open the vaporizing 
fuel flows through a control orifice S which 
limits the amount of fuel for full fire and passes 
in line 7 to the burner assembly 4 where it is 
vaporized and mixed with air and ignited by the 
Spark plug 43 to produce a long torch-like flame 
within the primary combustion chamber 3. It 
will be observed at this point that the line 
passes inside of pipe 8 which conducts the ex 
haust from the engine 63 to the burner assembly 
where it not only Warms the burner, insuring 
prompt starting in cold weather, but also warms 
the fuel on its way to the burner assembly. 

The water system. 
When the engine is started a fog oil-water 

pump produces suction which draws water from 
tank 4 up through line 8 in which is interposed 
strainer 8, to the feed water regulator 82 (see 
Figure 6). The water enters through a re 
Stricted Orifice 83 and leaves through needie 
Valve 84. The feed water regulator comprises a 
body member 85 with a flanged cap 86. A flexible 
diaphragm 8 is held between the body member 
and the cap to form a pressure and liquid-tight 
gasket around its periphery. Plates 88 and 69 
reinforce the central portion of the diaphragm. 
The needle valve 84 is fixed in the plates in the 
center of the diaphragm in registry with the valve 
Seat 9 adjacent the outlet 9 leading to the pump 
66. The valve 84 is normally held open by the 

is coil spring 92. The needle valve is provided with 
an adjusting nut 93. Cap member 88 is vented 
to the atmosphere through vent 93. A pet cock 
95 is provided in the valve housing 85 as a means 
for draining the same should this be required, 
As stated above the valve 84 is normally held 

open by the spring 92. However, when the 
engine has been started and the suction increased 
to one pound per Square inch the diaphragm is 
acted upon by the Suction to compress the spring, 
partly closing the Valve 84, thus preventing an 
Over Supply of water by maintaining a constant 
Suction on the regulator body. In other words 
the regulator maintains a uniform pressure drop 
acroSS the Orifice 83 thereby maintaining a uni 
form water delivery. The water so delivered 
enters the line 96 to the pump 67 through the 
three-way valve 97. 

The fog oil system. 
This System. Supplies the fog oil to the genera 

tor f . The fog oil is introduced into the system 
by means of the fog oil-water pump 56. Usually 
the fog oil or other material to be put through 
the generator is Supplied in separate drums or 
tanks. The device is Supplied with flexible hose 
98 for introduction into the source of fog oil 
Supply and the Suction of the pump forces it 
through the fog oil filter 100 and if the three 
Way Valve 97 is in the "on" or fogging position, 
the fog oil Will be delivered to line 96 where it 
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mixes with water coming from the feed water 
regulator 82. The mixing usually takes place 
before passing through the pump 66 but in any 
event thorough mixing is completed by the pump 
which delivers the mixture to line 9. 

The electric System. 
The electrical system consists of a magneto 

driven by the engine 63 which supplies current 
not only for the Spark plug on the engine but 
also to the spark plug 63 in the burner for igni 
tion. A single switch (not shown) on the engine 
housing will cut off the spark in both instances. 

The combustion air Systent 
As stated before, this system draws air from 

the outside through the air inlet 45 of the fan 
casing 44 and delivers it to the air Space 34 in 
side the air casing 23. 
The operation of the divice is as follows. The 

handle 02 on the three-way valve 9 is placed 
in the vertical position. (Horizontal position in 
Figure 7 is in the direction of the arrow.) The 
engine 63 is then started and immediately there 
on the systems begin to function. The Suction 
of pump 66 delivers water to the feed water regu 
lator 82 in the manner previously described. 
However, since the valve 66 is in the vertical or 
“off’ position, water will pass directly through 
this valve via transverse passage 03 and into 
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the pump via line 96. Water is immediately . 
supplied to the coils through line fel which joins 
With inlet line 54. The vaporizing fuel is de 
livered by pump 6 to the engine carburetor and 
the thermostatic fue control valve 73. The 
blower also starts and air is Supplied to the 
generator for combustion purposes as described 
above. The motor 63 is run for a few monents 
so that the exhaust gases will warm the Supply 
line TT and the burner assembly 4 before the 
fuel is manually turned on at valve 75. The 
exhaust gases from the engine are led through 
the line 78 to a point beneath the burner assen 
bly. The heat of the exhaust gases assists in 
the vaporizing of the fuel. The exhaust gases 
do not however mix with the gasoline or vapor 
in the burner assembly. Within a few seconds 
after the engine is started the burner valve 5 
may be opened permitting the vaporizing fuel 
to pass through the restricted orifice 76 to the 
burner assembly 4 through line T7. 
As soon as the burner fuel valve 75 is opened, 

fire will come on in the combustion chamber 3 
at the full rate for the operation of the device. 
As soon as the generator has come up to op 
erating temperature, the fire will automatically 
reduce itself to low fire which will be maintained 
during the entire operation. The fog oil may 
now be introduced into the system by moving 
the handle 92 on valve 9 to the horizontal or 
'on' position shown in Figures 1, 2, 3, and 4. 
In Figure 7 the valve is shown in the “on' posi 
tion. In this position the pump S6 pumps fog 
oil through the flexible tubes 98 through the 
filter 00 through the fog oil intake 6 in the 
valve through the lateral passage 5 to the line 
96. Since the valve 97 is of the tapered plug 
type, the upper proportion of water measured 
by the feed water regulator is delivered through 
the valve by by-pass groove e6 where it mixes 
with the fog oil in the line 96 on the way to the 
pump. 

The mixture of fog oil and water is delivered 
to the first of the coils, 47, in the generator 
through lines 9 and 54 and passes successively 
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through the coils 47, 48, 50, 5 and 52 in substan 
tially a counter-flow path with respect to the 
products of combustion from the combustion 
chamber 32. In these coils the water is quickly 
transferred to Superheated steam and vaporizes 
Some of the oil. The flow then passes from coil 
52 where it discharges at 56 into the straight 
length of tube 57 containing the thermostatic 
tube 58. From thence it passes upwardly 
hrough outlet tube 60 to the manifold 6 where 
t is released to atmosphere through the nozzle 
62. The result is an immediate, dense persistent 
and COvering fog which is neither inflammable 
nor injurious to respiration. 
Thermostatic control valve 73 is provided to 

control the supply of fuel to the burner as 
sembly 4, in order to maintain automatically the 
proper temperature at the outlet for the fog mak 
ing fluid. This valve has a fuel inlet if 0 and a 
fuel Outlet if f closed by the diaphragm 2 under 
Spring pressure on the valve head 4 above the 
outlet. The valve head 4 has its stem 5 in 
contact with a bell crank is which is pivoted 
at 7 and depressed by the spring 8 attached 
to the Surrounding case ?20. The arm 2 of 
bell Crank 4 f6 bears against the thermosensitive 
rod 22 which extends through and is secured 
in the tube 58. It is apparent by adjusting the 
length of the stem 5 the closing of the fuel 
Valve can be accomplished for any temperature 
required. As stated above, this valve is open at 
the start so that vaporizing fuel is free to pass 
therethrough. However, as the temperature ap 
proaches the setting only enough fuel will pass 
through the valve 73 to maintain the tempera. 
ture of the setting. The unit comes up to tem 
perature very quickly and as the tube 58 expands 
With the heat it will expand more rapidly than 
the thermostatic element 22 increasing the ten 
Sion of the spring 8 on the stem 5. In this 
manner the flow of vaporizing fuel through the 
valve 3 is reduced and stopped altogether when 
the temperature has reached the temperature of 
the Setting. When the temperature drops the 
tension on Spring 8 is reduced opening the valve 
73 and reestablishing fire in the burner. In this 
manner automatic control is maintained for the 
entire operation. When the device is used for 
fogging purposes the thermostatic control valve 
is set to close at 900 F. which means that the 
valve 73 will open and remain open just enough 
to permit passage of fuel to maintain the tem 
perature at this setting. 
The fog oil used for fogging purposes and for 

fine aerosol is a highly refined lubricating oil or 
any oil which responds to the Chemical War 
fare Service code designation SGF. 
At a pump speed of approximately 1,000 

R. P. M. and a ratio of water to fog oil of 1:8.5 
or 1:9 with an operating temperature of 900 F. 
the device Will produce fog having a particle size 
of from . to .3 micron radius in less than one 
minute from a cold Start. 
The peace time uses of the device normally re 

quire a larger particle size in order to give better 
local control of the travel of the aerosol. It has 
been discovered that the size of the entrained 
particle released with the steam vehicle from the 
nozzle jets 62 is a function of the operating tem 
perature of the device. Thus aerosols having a 
particle size from 2 to 10 microns radius for ex 
ample, are obtained by operating the device at 
temperatures ranging between 450° to 550° F. 
As is amply demonstrated by the foregoing the 

function of the water system in the operation of 




