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SMOKE GENERATEI) METHOD AND MEANS 

. Bland C. Fortney, 715 Ruth, Rte. 5, Wichita, Kans. 
Filed Sept. 6, 1962, Ser. No. 221,854 

11 Claims. (Cl. 252_305) 

This invention relates to smoke generating method and 
means. vIn a more speci?c aspect the invention relates 
to method and means for converting a fuel to smoke. In 
a still further aspect the invention relates to new method 
and means for converting a fuel to smoke and for direct 
ing the produced smoke to a sign or the like. In another 
aspect, the invention relates to a new portable construc 
tion for smoke generating means having means for pro 
ducing smoke and directing same to the desired location. 

Various methods and means for producing smoke are 
known to the art. In many instances the prior art meth 
ods and means can be utilized only in ?xed locations 
which materially limits utilization of the apparatus. Also, 
some of the prior art methods and apparatus are quite 
complicated and ‘difficult to practice or operate and are 
quite expensive and therefore have not gained wide ac-p 
ceptance by the art. 
The method and means of producing smoke of the in 

vention overcomes the many disadvantages of the prior 
art constructions and is relatively simple structurally and 
functionally. The new portable method and means of 
producing smoke of the invention are easily installed and 
removed, making relatively frequent changes from loca 
tion to location feasible. The means for converting a 
fuel to smoke includes a fuel receiving member for com 
bustion of fuel thereon and heating means which are 
operatively positioned relative to the fuel receiving mem 
her and are operable to heat the fuel receiving member. 
In use the fuel is received by the fuel receiving member 
and heated to convert the fuel to smoke. 
The means for generating smoke of the invention in 

cludes spray means having means operatively connected 
thereto to provide a gas under pressure thereto. Fuel 
storage means are operatively connected to the spray 
means to provide smoke producing fuel thereto. Con 
verter means are positioned at the outlet of the spray 
means to receive a fuel and gas mixture therefrom. The 
converter means has heating means operatively positioned 
relative thereto and operable to burn the fuel and produce 
smoke. Smoke accumulator means are desirably pro 
vided and positioned to receive smoke from the converter 
means, the accumulator means having outlet means there 
with to dischargesmoke therefrom. Blower means are 
mounted relative to the converter means to force smoke 
from the converter means through the accumulator means 
and in to the outlet means. 
The method of producing smoke of the invention in 

cludes the steps of heating a converter element or member 
to a temperature su?icient to cause a fuel to produce 
smoke and spraying a smoke-producing fuel onto the con 
verter. A stream of air is directed by the converter to 
vcause movement of the smoke from the converter and 
delivery of same to the desired location. 

Accordingly, it is an object of the invention to provide 
a new method and means for converting a fuel to smoke. 

Another object of the invention is to provide new meth 
od and means for converting a smoke-producing fuel into 
smoke and for transferring the smoke to the desired loca 
tion. . 

Another object of the invention is to provide new port 
able smoke generating means. ’ 

A further object of the invention is to provide new 
smoke generating method and means wherein the smoke 
producing fuel is siphoned from fuel storage means to 
means to convert the fuel to smoke. 
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Another object of the invention is to provide new smoke 
producing method and means wherein the fuel is siphoned 
from storage means and discharged onto means to con 
vert the fuel to a smoke. . 
A still further object of the invention is to provide new 

and relatively inexpensive smoke-producing method and 
means. 

A further object of the invention is to provide a rela 
tively simple and light-weight portable smoke-producing 
apparatus for use on signs and the like. 
Various other objects, advantages and features of the 

invention will become apparent to those skilled in the art 
from the following description taken in connection with 
the accompanying drawings, in which: 

FIG. 1 is a longitudinal vertical cross section view of 
a preferred speci?c embodiment of the smoke generator 
means of the invention taken along the line 1--1 of 
FIG. 2. ' 

FIG. 2 is a longitudinal cross section view taken 
through the embodiment of the invention shown in FIG. 
1 and taken along the line 2—2 of FIG. 1. - 
FIG. 3 is a longitudinal cross section view through 

preferred speci?c embodiment of a converter for use with 
the apparatus of FIGS. 1 and 2. 
FIG. 4 is a transverse cross section view taken along 

the line 4—4 of FIGS. 1 and 2. 
FIG. 5 is a partial longitudinal cross section’ view taken 

along the line 5—5 of FIG. 2. 
FIG. 6 is a partial cross section view illustrating an 

other preferred speci?c embodiment of the smoke gen 
erating means of the invention. 
FIG. 7 is an enlarged partial cross section view illustrat 

ing the preferred mountingof the top of the housing for 
the smoke generator of the invention. 
FIG. 8 is a top plan View illustrating another preferred 

speci?c embodiment of the converter for the apparatus 
of the invention. 
FIG. 9 is an end view of the converter means of FIG. 8. 
FIG. 10 is a schematic wiring diagram with legends 

showing connected the various electrical elements of the 
‘smoke generator of the drawings. 
The following is a discussion and description of pre 

ferred speci?c embodiments of the new method and means . 
for generating smoke of the invention, such being made 
with reference to the drawings whereon the same reference 
numerals are used to indicate the same or similar parts 
and/or structure. It is to be understood that such dis 
cussion and the description are not to unduly limit the 
the scope of the invention. 

Referring now to the drawings in detail and to FIGS. 
1-5 and 7 in particular, a preferred speci?c embodiment 

’ of the portable smoke generator of the invention is shown 
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generally at 10 and desirably includes an elongated cab 
inet having a bottom 12, two sides 14 and 16, two ends 
18 and 20 and a top 22 removablymounted on the sides. 
Preferably the top 22 is mounted on side 14 of the cabinet 
by a piano hinge 24 in the manner illustrated in FIG. 7 
of the drawings. For this purpose the top 22 can be pro 
vided with depending ?anges 26, as shown in FIG. 1, 
which extend entirely around the top 22 and snugly en 
gage the sides 14 and 16 and the ends 18 and 20 of the 
cabinet. The cabinet can be made of suitable metal, 
plastics, wood, etc. Bottom 12 is preferably made of 
wood or mounted on shock absorbing means to eliminate 
vibration of the cabinet. 

In the preferred specific embodiment illustrated in the 
drawings the device is electrically operated and suitable 
electric inlet means, such as a socket 30, is connected to 
the end 18 of the cabinet and is connectible in any suitable 
manner to a source of electric current. A common timing 
switch 32. is mounted on the side 14 of the cabinet and 
is desirably positioned adjacent the end 18 thereof near 
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the electrical inlet means 30. A conduit 34 receives the 
electrical wiring (not shown) from the electrical inlet 
means 30 leading to the timing switch 32. 

Suitable fan or blower means are provided to move air 
through the cabinet. For this purpose a squirrel cage 
type blower fan 36 is preferably provided and mounted 
on the side 16 of the cabinet as shown in FIGS. 4 and 5. 
The blower fan 36 has an air inlet 38 which projects 
through side 16 of the housing or cabinet to receive air 
from the atmosphere and an outlet 40 which is directed 
toward the end 20 of the cabinet. The blower fan 36 
has an electric motor 42 which powers the blower. A 
blower fan switch 44 is mounted on the end 18 of the 
cabinet and preferably has a switch operator 46 which is 
operable to regulate the speed of operation of the blower 
fan at more than one speed. Movement of 50 to 200 
cubic feet per minute of air through the blower has been 
found satisfactory. Electrical conductors 48 are con 
nected in one end portion to the timing switch 32 and 
connected in the other end portion to a fuse or fusestat 
50. Electrical conductors 52 connects the fuse or fuses at 
50 to the blower switch 44 and conductors 54 connect the 
fuse or fusestat 50 and blower switch 44 to the motor 42 
of the blower 36. 
A source of gas under pressure is provided, preferably 

electrically operated air compressor 60 which is mounted 
on the bottom 12 of the cabinet and desirably positioned 
adjacent the end 18 thereof as shown in FIGS. 2 and 4. 
Conductors 62 connect the fuse or fusestat 50 to the fuse 
of fusestat 64 and conductors 66 connect the fuse 64 to 
a socket 68 mounted on the side 16 of the cabinet. The 
motor 70 of the compressor 60‘ is connected by a cord 72 
to the socket 68 to thereby electrically connect the com 
pressor to the switch 32. An air storage tank 74 is 
mounted on the bottom 12 of the cabinet and a com 
pressor conduit 76 (FIG. 2) is operatively connected in 
the end portions to the outlet of the compressor 60 and 
to the tank 74 so that operation of compressor 60 supplies 
air under pressure to the tank 74. Preferably the con 
duit 76 (FIG. 1) is connected to one opening of a T 
shaped coupling 78 which in turn is secured to the tank 
74 and in ?uid communication therewith through an 
other opening of the conduit. An air gauge 80 is desirably 
mounted on the other opening of the coupling 78 to indi 
cate air pressure therein as shown in FIG. 1. 
A wall 82 is preferably positioned within the cabinet 

and extends between and is secured to the sides 14 and 
16 and extends from the top 22 when closed to the lower 
portion of the cabinet and desirably terminates in spaced 
relation to the bottom 12 of the cabinet. A plate 84 ‘is 
provided and is connected in one edge to the lower edge 
of the wall 82 and has the opposite edge positioned on 
the bottom 12 of the cabinet at the end 20 thereof and the 
plate 84 preferably extends across the cabinet from one 
side 14 to the other side 16 thereof. The wall 82 is posi~ 
tioned at an intermediate portion of the cabinet and de 
?nes with the end 20, the walls 14 and 16, top 22 and 
plate 84 a smoke accumulator compartment. 
As shown in FIGS. 1 and 2, the wall 82 preferably has 

a centrally located opening 86 therethrough and a hood 
88 is positioned within the accumulator compartment and 
has one end portion 89 thereof mounted on the center 
portion of the wall 82 incommunication with the open 
ing 86 therein. The other end portion 90 of the hood 
88 desirably faces downwardly toward the plate 84 and is 
positioned in spaced relation thereto. The lower end por 
tion 90 of the hood 88-is desirably relatively large in 
size in comparison with the end portion 89 to facilitate 
?ow of smoke therethrough. 

Suitable support means, such as the angle iron 92, is 
provided and is secured in its end portions to the sides 
14 and 16 of the cabinet and is desirably positioned ad 
jacent the wall 82 and between the wall 82 and the end 
18 of the cabinet. Gun support means are provided and 
in the preferred embodiment illustrated in FIGS. 1 and 2 
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4 
such is a piece of strap iron 94 having end portions bolted 
or otherwise suitably secured to the angle iron 92 at an 
intermediate portion thereof and having the center por 
tion thereof projecting toward the end 18 of the cabinet. 
A common spray gun 96 is mounted on the gun support 
or strap iron 94 with the nozzle or spray end portion 98 
of the spray gun pointed at the hood 88 through the open 
ing 86 in the wall 82. The spray gun 96 is desirably a 
common type adapted to receive a gas such as air under 
pressure, in one portion thereof and pass same through 
the gun with fuel being received by another portion of 
the gun and siphoned thereto as a result of passage of air 
therethrough. Spray guns of this type are known to the 
art and any suitable type or construction can be used. 
An air hose 100, as illustrated in FIG. 2, is connected 

in its end portions to an air inlet in the handle of the 
spray gun 96 and to the air storage tank 74. Preferably 
a pressure relief valve 102 is located at the outlet of the 
tank 74 in the hose 100 and is operable to open at a 
preset pressure of air in the storage tank to provide com 
pressed air therefrom to the spray gun at a substantially 
constant pressure. A pressure of approximately 20—25 
pounds per square inch has been found satisfactory. 
A fuel storage tank 104, FIG. 1, is provided and is 

desirably positioned beneath the spray gun 96 and pref 
erably is provided with removable cap 105 on the fuel 
inlet. An immersible electric heater element 106 is pref 
erably provided and connected by cord 108 to a source of 
electric power, such as socket 68. The heater 106 is de 
sirable for outdoor installations and operates to maintain 
the temperature of the fuel in tank 104 above the freezing 
temperature of the fuel. A hose or conduit 110 connects 
the fuel storage tank 104 to a forward portion of the 
spray gun 96 to transfer fuel 107 from the storage tank 
to the spray gun. 
A relatively short and preferably channel-shaped con 

verter mounting bracket 112 is desirably provided and 
connected to the intermediate portion of the angle iron 

. 92 in any suitable manner, such as by welding, and is 
desirably positioned adjacent the opening 86 in the wall 
82. 

_ Means are provided adjacent the outlet end 98 of the 
spray gun 96 to convert a smoke-producing fuel to smoke. 
For this purpose, a fuel converter 120 is, as shown in 
detail in FIG. 3, provided and preferably is cylindrical 
in shape and includes a tubular or cylindrical metallic 
outer housing 124 and a tubular inner metallic core 126, 
the core 126 preferaby being longer than the outer hous 
ing 124 and projecting from both ends thereof as best 
illustrated in FIGS. 1 and 3. The core 126 is also sub 
stantially smaller in diameter than the outer housing 124 
and is- in spaced relation to the outer housing and sub 
stantially coaxial therewith. The fuel converter 120 in 
cludes a body portion 128 which is preferably cast in 
place and is positioned between and extends between the 
housing 124 and the core 126. Body portion 128 is 
preferably made of aluminum or an aluminum compound 
due to the desirable heat properties of aluminum. 

Heating means are operatively positioned relative to 
the core or fuel-receiving portion of the converter to heat 
same. Preferably two elongated, bar-shaped electrical 
heating elements 130 are provided and positioned in 
spaced relation within the body portion 128 of the con 
verter 120 and desirably extend substantially the entire 
length thereof. The electrical heating elements or bars 
130 are connected by electrical conductors 132 to a suit 
able source of current, e.g. socket 68, to heat the con 
verter core to a relatively high temperature, preferably 
in excess of 400° F. Suitable plugs 134 can be provided 
to close the end portion of the housing at the ends of the 
heating elements 130. 

Preferably one end portion of the core 126 of the con 
verter 120 is positioned beneath the converter mounting 
bracket 112 and in closely spaced relation to the spray 
end 98 of the spray gun- 96 to receive an air-fuel mixture, 
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therefrom. A U-_bolt 136 is positioned around the core 
126 of the converter 120 and has the end portions thereof 
projecting through the center portion of the converter 
mounting bracket 112 and receives nuts 138 to secure the 
converter in position. Preferably the end portion 89 
of the hood 88 in the opening 86 in the wall 82 is larger 
in size than the diameter of the converter and the con 
verter is vpositioned substantially within the hood 88 with 
an end portion thereof projecting toward the spray gun 
as best illustrated in FIG. 1 of the drawings. Thus, an 
air passage is provided around the converterj120 between 
same and the hood 88 and by spacing the end portion of 
the core 126 from the spray end 98 of the spray gun 96 
an air passage is provided therethrough and another 
therearound and in use operation of the squirrel cage fan 
or blower 36 forces air through the core 126 and around 
the converter 120 and through the hood 88. 

Desirably suitable means are provided to determine 
the temperature of the converter 120. For this purpose 
a common heat sensing element 140, FIG. 1, is mounted 
in the body portion 128 of the converter and is connected 
by a conductor 142 to a heat gauge 144 (FIGS. 2 and 5). 
The gauge 144 is desirably mounted on the wall 82 ad 
jacent the side 16 of the cabinet to be readily visible when 
top 22 is open. 7 
A common percentage input control mechanism 150 

(FIGS. 1 and 2) is mounted on the side 14 of the cabinet 
adjacent the timer switch 32 and is electrically connected 
to the timing switch by a conduit 152 to receive electric 
current therefrom. Preferably the percentage input con 

- trol mechanism 150 is adjustable to provide electric cur 
rent to the converter 120 at rates variable from 1 to 100 
percent of the operating cycle to provide a suitable aver 
age converter operating temperature. The input control 
mechanism 150 in use alternately completes and breaks 
the electrical circuit supplying power to the heater ele 
ments in converter 120 to produce a suitable average tem 
perature. For example, if the percentage input control 
mechanism is set at 50 percent, electrical current will be 
supplied to the converter heater 50 percent of the time 
while the generator is in operation. The inputrtime is 
broken up into suitable intervals. The mechanism 150 
is connected by an electrical conductor in conduit 154 to 
a fusestat or fuse box 156 which in turn is electrically 
connected to a socket 158 by a conduit 160 and the wires 
132 leading to the heating elements 130 and the converter 
120 are connected to a wall plug which is inserted into 
the socket 158. Fuse box 156 and socket 158 can be 
mounted on side 14 of the cabinet. ' 
Smoke produced by the converter 120 is discharged 

from the lower or right-hand end portion of the converter 
as shown in FIG. 1 into the hood 88 and is transferred by 
passage of air from blower fan 36 through the lower end 
90 of the hood 88 into-the smoke accumulator compart 
ment. Means are provided to receive and transfer the 
smoke from the accumulator compartment to the desired 
location. For this purpose two smoke outlet pipes 170 
and 172 (FIG. 2) are provided and mounted on end 20 
of the'cabinet and each have one end portion thereof in 
communication with an upper portion of the smoke ac 
cumulator compartment of the cabinet and the other end 
portions thereof are connectible to signs, etc. (not shown). 

If no combustion or burning of the fuel takes place 
' within the converter or if such is incomplete a portion of 
the liquid fuel discharged into the converter by the spray 
gun 96 drains into the smoke accumulator compartment 
and onto the plate 84-. Also, some condensation of fuel 
may take place within the smoke accumulator compart-_ 
ment or the hood 88 and the resulting condensation is 
discharged onto the plate 84. In order to prevent ac 
cumulation of this smoke producing fuel in the smoke ac 
cumulator compartment a conduit 174 is connected in one 

10 

15 

25 

30 

35 

45 

50 

55 

60 

65 ‘a minimum increase in equipment required. 

6 
the liquid or fuel received by the smoke accumulator 
compartment ?ows along the inclined surface of plate 84 
to the drain 176 and through tube or conduit 174 back 
to the fuel storage tank 104 for further use. 
Use of the apparatus described hereinbefore and when 

practicing the method of the invention, the converter 120 
is preheated to a temperature suf?cient to cause burning, 
combustion or conversion of the smoke-producing fuel 
107 and preferably the converter 120 is heated to a tem 
perature of approximately 400° to 500° F. This tem 
perature is sufficient to heat most smoke-producing fuels 
and preferably a fuel produced by the Texaco Company 
and sold as No. 5 37 fuel is used, such having a relatively 
small residue product and being desirable for this pur 
pose. Other suitable fuels can, of course, be used. in 
cluding fuel designed and constructed to produce colored 
smokes other than a black or gray color. The converter 
is preferably heated prior to starting the other apparatus. 
The timing switch 32 closes to provide current to conduc 
tors 48 a predetermined, time interval after providing cur 
rent to the converter heating elements such as ?ve min 
utes. The air compressor 60 then commences operation 
and provides compressed air through the hose or conduit 
76 to the air storage tank 74. The valve 102 is preferably 
regulated to permit passage of air therefrom through 
hose 100 to the spray gun 96 at'approximately 22 pounds 
per square inch pressure. 

Air under pressure passes through the spray gun 96 
and is discharged through the nozzle or spray end portion 
98 thereof and passage of air through the spray gun 
siphons fuel from tank 104 through conduit or tube 110 
to the spray gun 96 for mixing therein with the air under 
pressure and a mixture of air and fuel is discharged from 
the spray gun onto a heated surface of the converter, 
preferably the inner surface of the tube or core 126, and 
passage of the fuel therealong causes heating of the fuel 
and conversion of same into smoke. The blower fan 36 
is started at the same time ‘as the compressor and con 
tinuously provides from 80 to 160 cubic feet per minute 
of air from the atmosphere through the cabinet and . 
through the converter and around same and in the pas 
sageway between the converter and the hood 88. This 
passage of air causes continuous transfer of smoke from 
the converter 120 into the hood 88 and from same into 
the smoke accumulator compartment and from the ac 
cumulator compartment through the outlet means 170 
and 172 to a sign or the like. If desired, suitable inter 
rupting means (not shown) can be connected to the smoke 
outlet means 170 and 172 to provide surges of smoke 
therethrough for discharge of smoke at the outlet end 
thereof. ‘ 

By siphoning fuel 107 from fuel storage tank 104 rather 
than providing same under pressure to the spray gun it 
has been found that proper conversion of the fuel to a 
smoke occurs instead of a ?ash ignition of the fuel which 
would result in imperfect production of smoke and in 
efficient utilization of the fuel. A slow burning or 
smolder effect is obtained as a result of the method and 
structure of the invention. The siphoning of the fuel 
can be referred to as reversed carburetion. 
Another preferred speci?c embodiment of the con 

verter means of theinvention is illustrated in FIGS. 8 
and 9 of the drawings and this embodiment is quite de 
sirable for production of large volumes of smoke with 

In this em 
bodiment, the converter is shown generally at 200 and 
includes an elongated outer metallic housing 202 and a 

- body portion 204 which is preferably a cast aluminum 

70 

end portion to the upper portion of the fuel storage tank - 
104- and in the other end portion to a drain 176 on plate 
84 in the smoke accumulator compartment (FIG. 1) and 75 

material. A plurality of cores or tubular members 206 
are provided in the body portion 204 and are preferably 
of su?’icient length to project from both end portions 
thereof as best illustrated in FIG. 8 of the drawings. 
Desirably the axes of the cores 206 are substantially paral 
lel to each other and the cores are in spaced relation as 
illustrated in FIG. 9. One end portion of the cores 206 
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is desirably located adjacent to and in spaced relation to 
a plurality of spray guns 298 and receive a spray of fuel 
and compressed air in the manner described hereinbefore 
in connection with the spray gun 96. 
A plurality of heating elements 210 are mounted in 

the body portion 204 of the converter 200 and are con 
nected by electrical conductors 212 to a source of electric 
power to thereby heat the converter and cause conversion 
of the fuel to smoke when received by the cores 206. 
The heating elements 210 are desirably positioned in 
spaced relation to each other and to cores 206. 

In use the converter 2% is mounted in a hood or the 
like similar to that shown at 88 and receives a fuel-air 
mixture from the spray guns 208 and converts the fuel to 
smoke. Operation of a blower or the like similar to that 
shown at 36 transfers the generated smoke to the desired 
location. 
Another preferred speci?c embodiment of the invention 

is illustrated in FIG. 6 of the drawings. In this embodi 
ment of the invention a smoke accumulator compartment 
is de?ned by a side wall 220, an end wall 222, an inter 
mediate wall 224, a plate 226 mounted on the end 222 
and the bottom 228 of the cabinet and another wall (not 
shown) opposite from the wall 220. The smoke ac 
cumulator compartment of FIG. 6 is the same or similar 
in construction to that of FIGS. 1-5 of the drawings. 
In this embodiment a support, such as the angle iron 230 
is mounted on the cabinet within the smoke accumulator 
compartment, such as by connecting same to the side 
wall 220 and the wall opposite therefrom. A gun sup 
port 232 is mounted on the angle iron 230 in any suitable 
manner, such as by bolts 234. Gun support 232 can be 
the same or similar in construction to that shown at 94 
and described hereinbefore. 
The spray gun 236 is connected to the gun support 

232 and supported thereby with the spray end or nozzle 
238 thereof directed toward the end 222 of the housing. 
A hose 240 connects the handle portion of the gun 

236 to a source of air or gasunder pressure and a hose 
or conduit 242 connects the gun 236 to a fuel storage 
means, such preferably being positioned beneath the gun 
236 to be siphoned thereinto by passage of the com 
pressed air or gas therethrough. 
A converter mounting bracket 250 is preferably pro 

vided and desirably has a relatively ?at center portion 
252 and inclined edge or leg portions 254 and 256 which 
are connected to the plate 236 and end 222, respectively, 
in any suitable manner, such as by welding, ‘bolt means, 
etc. The center portion 252 of the converter support is 
preferably inclined relative to the end 222 and bottom 
228 of the housing or cabinet. _ 
A relatively ?at and generally plate-shaped converter 

260 is provided and has the lower surface secured to the 
center portion 252 of the converter support 250 and can 
be mounted thereon by bolt means, welding, or other 
suitable means. The ?at upper surface 262 of the con 
verter 260 is positioned adjacent the spray end or nozzle 
238 of the spray gun 236 to receive smoke producing 
fuel therefrom. ' 

The converter 260 preferably has a plurality of rod or 
bar-type electrical heating elements 264 positioned therein 
in spaced relation and operatively connectible to a source 
of electric current and the like such as in the manner 
described herein‘before. A condensation conduit 266 is 
desirably connected ‘to a drain 267 on the plate 226 and 
to the fuel storage tank to return fuel condensed in the 
smoke accumulator compartment or not consumed on 
the converter surface 262 to the storage tank. In FIG. 
6, as in FIGS. 8 and 9, the means for compressing the 
air, moving air to the converter end through the smoke 
accumulator compartment, and for transferring the pro 
duced smoke to a sign or the like are the same or similar 
in constructionto that illustrated in detail in FIGS. 1, 2, 
4 and 5 of the drawings and have not been shown in 
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8 
detail here. Also, the manner of operation is the same 
as that described hereinbefore for FIGS. 1-5. 
The smoke generating method and means of the inven 

tion have been found quite desirable in use for supplying 
relatively large quantities of smoke over a long period 
of time to signs and in other uses where smoke is re 
quired. By mounting the apparatus in a cabinet as in 
dicated in the drawings, the apparatus is easily portable 
and need only be connected to a source of electric current 
and have the smoke outlet means 170 and 172 connected 
to the sign or other means to receive the smoke and the 
apparatus is ready for use. The apparatus can be used 
for portable installations, such as on trucks, vans or the 
like for moving signs, to lay down smoke screens, etc. 
The apparatus can also be used inapplications other than 
for signs. For example, the device can ‘be used to detect 
leaks in pipes or conduits, such as in sewer pipes, oil 
carrying conduits or pipes, etc. 

While the invention has been described in connection 
with preferred speci?c embodiments thereof, it will be 
understood that such is intended to illustrate and not to 
limit the scope of the invention which is de?ned in the 
claims. 

I claim: 
1. A portable smoke generator comprising, in combina 

tion, an elongated .ca-binet having a bottom, two sides, 
two ends and a hingedly mounted top secured to one of 
said sides, electrical inlet means connected to one end of 
said cabinet and electrically connectible to a source of 
electric current, a timing switch mounted on said one 
side of said cabinet adjacent said one end of said cabinet 
and electrically connected to said electrical inlet means, a 
blower fan positioned within said cabinet and mounted 
on the opposite side of said cabinet, a blower fan switch 
electrically connected to said blower fan and said timing 
switch, said blower fan switch being operable to regulate 
the speed of operation of said blower fan, an electrically 
operated air compressor mounted on said bottom of said 
cabinet adjacent said one end thereof and electrically 
connected to said timing switch, an air storage tank 
mounted on said bottom of said cabinet adjacent said 
one end thereof, a compressor conduit connected at its 
end portions to said compressor and to said air storage 
tank to supply air under pressure to said air storage tank, 
an air pressure gauge operatively connected to said air 
storage tank to indicate pressure of air therein, a wall in 
said cabinet extending ‘between and secured to said sides 
thereof and extending from said top when closed to the 
lower portion of said cabinet and terminating in spaced 
relation to said bottom of said cabinet, a plate connected 
in one edge to the lower edge of said wall and having the 
opposite edge positioned on said bottom of said cabinet 
at said other end of said cabinet and extending across 
said cabinet from said one side to said other side, said 
wall being positioned at the intermediate portion of said 
cabinet and de?ning with the other end thereof, said 
sides, said top and said plate, a smoke accumulator com 
partment, a centrally located opening in said wall, a hood 
mounted on the center portion of said wall with one end 
portion thereof in communication with said opening, said 
hood being positioned within said accumulator compart 
ment and having its other end portion opening toward 
said plate, and in spaced relation thereto, an angle iron 
secured in its end portions to said sides of said cabinet 
and positioned adjacent said wall between said wall and 
said one end of said cabinet, a, gun support connected to 
an intermediate portion of said angle iron and projecting 
therefrom toward said one end of said cabinet, a spray 
gun mounted on said gun support with the spray end 
thereof pointed at said hood through said opening in said 
wall, an air hose connected in its end portions to said 
spray gun and to said air storage tank, a pressure relief 
valve in said hose operable to open at a preset pressure 
of air in said air storage tank to provide compressed air 
therefrom to said spray gun, a fuel storage tank positioned 
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beneath said spray gun and below said accumulator com 
partment, an immersible electric heater in said fuel stor 
age tank, a fuel conduit connected in one end portion to 
said spray gun and having‘ the other end portion posi 
tioned in said fuel storage tank, a short channel-shaped 
converter mounting bracket connected to said angle iron 
adjacent said opening in said wall, a cylindrical fuel con 
verter having a metallic tubular body portion positioned 
-in said hood and having a plurality of banshaped elec 
trical heating elements mounted therein in spaced rela 
tion to the radially inner and outer surfaces of said body, 
said hood being larger in size than said body portion .of 
.said converter to provide an air passage therearound, a 
heat sensing element positioned in said body portion of 
said converter, a heat gauge mounted on said wall and 
operatively connected to said heat sensing element to 
indicate the temperature of said body portion of said 
converter, said converter having a tubular center core 
mounted in and coaxial with said body portion and pro 
jecting from the ends of said body portion, one end of 
said tubular core of said converter being positioned be 
neath said converter mounting bracket and in closely 
spaced relation to said nozzle of said spray gun to receive 
fuel therefrom, 'a U-bolt removably connecting said one 
end portion of said core of said converter to said con 
verter mounting bracket, a percentage input control 
mounted on said one side of said cabinet within said 
cabinet and electrically connected to said timing switch 
and to each of said heating elements in said‘ converter and 
operable to supply electric current to said heating ele 
ments in said converter from one to one hundred per 
cent of the operating cycle in suitable time intervals to 
provide a constant temperature in the converter, two 
smoke outlet pipes connected to the upper portion of 
said other end of said cabinet and communicating with 
the interior of said accumulator compartment of said 
cabinet, and a condensation conduit connected in its end 
portions to said accumdlator compartment and to said 
fuel storage tank to return fuel consensed in said ac 
cumulator compartment to said fuel storage tank, said 
smoke generator being constructed and adapted so that 
operation of said compressor provides air under pressure 
to said air storage tank and -to said spray gun with pas 
sage of air through said spray gun siphoning fuel from 
said fuel storage tank to said spray gun for discharge 
therefrom into said one end portion of said converter 
core for burning therein as a result of heating therein to 
result in discharge of smoke from the other end of said 
converter into said hood, said blower fan forcing air 
through said air passage around said converter and forc 
ing smoke from said hood through said accumulator com 
partment into said smoke outlet pipes, said timing switch 
constructed and adapted -to in operation initially operate 
to provide currentfrom said source of electric current to 
said heating elements followed by providing at a time 
interval current from said source to said compressor and 
blower fan, thereby providing for producing and deliver 
ing smoke. , 

'2. A portable smoke generator comprising, in combi 
nation, an elongated cabinet having a bottom, two sides, 
‘two ends and a hingedly mounted top secured to one of 
said sides, a blower fan positioned within said cabinet 
and mounted therein at one end portion thereof, switch 
means operatively connected to said blower fan and 
operable to vary the speed of same in operation, an air 
compressor mounted in said cabinetat-said one end por 
tion thereof, an air storage tank positioned in said cabinet 
adjacent said air compressor, conduit means connecting 
said air compressor to said air storage tank, a wall in 

' said cabinet extending between said sides and positioned 
in an intermediate portion thereof and de?ning with the 
other end portion of said cabinet a smoke accumulator 
compartment, said wall having an opening therein, hood 
means mounted on said wall and having one end portion 
thereof in ?uid communication with said opening in said 

1% 
wall, said hood means being positioned within sa1d ac 
cumulator compartment and having its other end portion 
thereof opening downwardly toward said bottom of said 
cabinet, spray gun support means operatively connected 
to said cabinet and positioned in said one end portion 
thereof, a spray gun mounted on said gun support means 
and having the spray end portion thereof positioned to 
direct a spray toward said hood through said opening 

~ in said wall, conduit means connecting said spray gun 
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to said air storage tank, a fuel storage tank positioned 
beneath said spray gun and below said accumulator com 
partment, conduit means connecting said‘ fuel storage 
tank to said spray gun with said gun being operable‘ upon 
passage of compressed air therethrough to siphon fuel 
from said fuel storage tank and mix same with said air 
therein for discharge through said spray end thereof, a 
fuel converter operatively mounted in said cabinet and 
supported thereby and having the inlet end thereof posi 
tioned adjacent said spray end of said spray gun to re 
ceive smoke-producing fuel therefrom, said fuel converter 
having heating means connected thereto to heat said fuel 
therein and convert same to smoke, the outlet end of said 
fuel converter being positioned within said hood to dis 
charge smoke thereinto, said converter being positioned 
relative to said hood to provide a passage for air from 
said blower fan into said hood, and smoke outlet means 
in said accumulator compartment positioned to receive 
and discharge smoke therefrom, said smoke generator 
being constructed and adapted in operation to provide 
a smoke-producing fuel from said fuel storage vtank to 
said spray gun for mixing therein with compressed air 
from said air storage tank and discharging therefrom 
into said fuel converter for production of smoke therein, 
the resulting smoke being discharged into said hood and 
moved by air from said blower fan through-said smoke 
accumulator compartment to said smoke outlet means 
for delivery to a sign or the like, said switch'means being 
connected to said compressor and to said heating means 
in said fuel converter and constructed and adapted to in 
operation initially operate said heating means followed 
by operating at a time interval said blower fan and 
compressor. 

3. A portable smoke generator comprising, in combi 
nation, ‘an elongated cabinet having a bottom, two sides, 
two ends and a hingedly mounted top secured to one of 
said sides, electrical inlet means connected to one end of 
said cabinet and electrically connectible to a source of 
electric current, a timing switch to selectively initiate or 
terminate operation of said generator mounted on said 
one side of said cabinet adjacent said one end of said cab 
inet and electrically connected to said electrical inlet 
means, a blower fan positioned within said cabinet and 
mounted on the other side thereof, a blower fan switch 
electrically connected to said blower fan and said timing 
switch, said blower fan switch being operable to regulate 
the speed of operation of said blower fan, an electrically 
operated air compressor mounted on said bottom of said 
cabinet adjacent said one end thereof and electrically con 
nected to said timer switch, an air storage tank mounted 
on said bottom of said cabinet adjacent said one end 
thereof, a compressor conduit connectedin the end por 
tions to said compressor and to said air storage tank to 

_ supply air under pressure to said air storage tank, an air 
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pressure gauge operatively connected to said air storage 
tank to indicate pressure of air therein, a wall in said 
cabinet extending between and secured to said sides there 
of and extending from said top when closed to the lower 
portion of said cabinet and terminating in spaced relation 
to said bottom of said cabinet, a plate connected in one 
edge to the lower edge of said wall and having the oppo 
site edge positioned on said bottom of said cabinet at 
said other end of said cabinet and extending across said 
cabinet from said one side to said other side, said wall 
being positioned at the intermediate portion of said cab 
inet and de?ning with the other end thereof, said side 
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walls, said top when closed and said plate a smoke accu 
mulator compartment, a centrally located opening in said 
wall, a hood mounted on the center portion of said wall 
with one end portion thereof in communication with said 
opening, said hood being positioned within said accumu 
lator compartment and having the other end portion there 
of opening toward said plate and in spaced relation there 
to, an angle iron secured in its end portions to said sides 
of said cabinet and positioned adjacent said wall between 
said wall and said one end of said cabinet, a plurality of 
spray guns operatively connected to and supported by 
said angle iron with the spray end portions thereof posi 
tioned to direct a spray toward said hood through said 
opening in said wall, each of said spray guns being op 
eratively connected to said air storage tank to receive air 
under pressure therefrom, fuel storage means positioned 
beneath said spray guns and accumulator compartment 
and operatively connected thereto to provide a smoke 
producing fuel thereto, an elongated, fuel converter oper 
atively mounted in said cabinet, said fuel converter hav 
ing an elongated metallic body portion positioned in said 
hood and having a plurality of tubular cores mounted 
therein in spaced relation with said cores projecting from 
the ends of said body portion, the axes of said cores being 
substantially parallel to each other and one end of said 
cores being positioned adjacent said spray end portions of 
said spray guns to receive a fuel and air mixture from said 
spray guns, a plurality of heating elements mounted in 
said body portion of said converter in spaced relation to 
the outer surface thereof and to said cores to heat the 
fuel passing through said cores and convert same to 
smoke, the other end of each of said converter cores be 
ing positioned to deliver‘smoke to said hood, electrical 
input control means mounted in said cabinet and elec 
trically connected to said timing switch and to said heat 
ing elements in said coverter and operable to supply elec 
tric current to said heating elements, said converter be 
ing positioned relative to said hood to de?ne therewith an 
air passage, two smoke outlet pipes connected to the up 
per portion of said other end of said cabinet and com 
municating with the interior of said accumulator com 
partment of said cabinet, a condensation conduit con 
nected in the end portions to said accumulator compart 
ment and to said fuel storage means to return fuel con 
densed in said accumulator compartment to said fuel stor 
age mean's, said smoke‘ generator being constructed and 
adapted so that operation of said compressor provides air 
under pressure to said air storage tank and to said spray 
guns with passage of air through said spray guns siphon 
ing fuel from said fuel storage means to said spray guns 
for discharge therefrom into said converter cores for pro 
duction of smoke therein as a result of heating therein to 
result in discharge of smoke from said other end of said 
converter cores into said hood, said blower fan forcing air 
through said passage de?ned by said converter and said 
hood and forcing smoke from said hood through said ac 
cumulator compartment into said smoke outlet pipes, said 
timing switch constructed and adapted to in operation 
initially operate to provide current ‘from said source of 
electric current to said heating elements followed by ,pro 
viding at a time interval thereafter current from said 
source to said compressor and blower fan, thereby pro 
viding for producing and delivering smoke. 

4. A portable smoke generator comprising, in combi 
nation, an elongated cabinet having a bottom, two sides, 
two ends and a hingedly mounted top secured to one of 
said sides, electrical inlet means connected to one end of 
said cabinet and electrically connectible to a source of 
electric current, a timing switch to selectively initiate or 
terminate operation of said generator mounted on said 
one side of said cabinet adjacent said one end of said 
cabinet and electrically connected to said electrical inlet 
means, a blower fan positioned within said cabinet and 
mounted on the other side thereof, a blower fan switch 
electrically connected to said blower fan and said timing 
switch, said blower ‘fan switch being operable to regulate 
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the speed of operation of said blower fan, an electrically 
operated air compressor mounted on said bottom of said 
cabinet adjacent said one end thereof and electrically con 
nected to said timer switch, an air storage tank mounted 
on said bottom of said cabinet adjacent said one end there 
of, a compressor conduit connected in its end portions to 
said compressor and to said air storage tank to supply air 
under pressure to said air storage tank, an air pressure 
gauge operatively connected to said air storage tank to - 
indicate pressure therein, a wall in said cabinet extending 
between and secured to said sides thereof and extending 
from said top thereof when closed to the bottom thereof, 
a plate connected in one portion to the lower edge of said 
wall and having the opposite edge thereof connected to 
said other end of said cabinet adjacent said bottom of said 
cabinet and extending across said cabinet from said one 
side to said other side thereof, said wall being positioned 
at the intermediate portion of said cabinet and de?ning 
with the other end thereof, said sides, said top when closed 
and said plate a smoke accumulator compartment, a cen 
trally located opening in said wall, an angle iron secured 
in its end portions to said sides of said cabinet and posi 
tioned within said accumulator compartment, a gun sup 
port connected to an intermediate portion of said angle 
iron and projecting therefrom toward said wall, a spray 
gun mounted on said gun support, an ‘air hose connected 
in its end portions to said spray gun and to said air stor 
age tank, a pressure relief valve in said hose operable to 
open at a preset pressure of air in said air storage tank to 
provide compressed air therefrom to said spray gun, a 
fuel storage tank positioned in said cabinet beneath said 
spray gun and said accumulator compartment, a fuel con 
duit connected in one end portion to said spray gun and 
having the other end portion positioned in said fuel stor 
age tank, a converter mounting bracket having a ?at cen 
ter portion and inclined edge portions, said edge portions 
being secured to said plate and said other end of said 
housing with said center portion being inclined relative 
to said plate and said other end of said cabinet, a ?at 
fuel converter having a plurality of electrical heating ele 
ments positioned therein in spaced relation to the upper 
and lower surfaces thereof, said fuel converter having the 
lower surface thereof connected to said converter mount 
ing bracket and having the upper surface thereof posi 
tioned adjacent and in spaced relation to the spray end 
portion of said spray gun, electrical control means oper 
atively connected to said electric heating elements in said 
converter and to said timing switch and operable to sup 
ply electric current to said heating elements to heat said 
converter, smoke outlet means connected to said accumu 
lator compartment of said cabinet to receive smoke there 
from and direct same to a sign or the like, and a conden 
sation conduit connected in the end portions to said ac 
cumulator compartment and to said fuel storage tank to 
return fuel condensed in said accumulator compartment 
to said fuel storage tank, said smoke generator being con 
structed and adapted so that operation of said compres 
sor provides air under pressure to said air storage tank 
and to said spray gun with passage of air through said 
spray gun siphoning ‘fuel from said fuel storage tank to 
said spray gun for discharge therefrom onto said upper 
surface of said converter for production of smoke as a 
result of heating of the fuel thereon, said blower fan forc 
ing air through said opening in said wall into said accu 
mulator compartment for mixing with smoke therein and 
discharging same through said smoke outlet means to a 
sign or the like, said timing switch constructed and adapted 
to in operation initially operate to provide current from 
said source of electric current to said heating elements 
followed by providing at a time interval thereafter cur 
rent from said source to said compressor and fan, there 
by providing for producing and delivering smoke. 

5. Portable smoke generator means comprising, in com 
bination, a cabinet, a timing switch to selectively initiate 
or terminate operation of said generator mounted in said 
cabinet and operatively connected to a source of electric 
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power, a blower fan positioned in said cabinet to drive air 
therein, and electrically connected to said timing switch, 
a compressor mounted in said cabinet and electrically 
connected to said timing switch, an air storage tank posi 
tioned within said cabinet and operatively connected to 
said compressor to receive compressed air therefrom, 
spray gun support means connected to said cabinet, spray 
gun means mounted on said gun support means, fuel stor 
age means positioned beneath said spray gun means, con 
duit means connecting said fuel storage means ‘and said 
air storage tank to said spray gun means to supply air 
under pressure and fuel to said spray means, converter 
means mounted in said cabinet and positioned adjacent 
said spray gun means to receive an air-fuel mixture from 
said spray gun means, said converter having heating means 
therewith operable to heat said converter to cause con 
version of said fuel to smoke'upon contact with said con 
verter means, said cabinet having smoke outlet means 
therewith operable to receive and pass smoke from said 
cabinet, said smoke generator means being constructed 
and adapted so that operation of said compressor provides 
air under pressure to said air storage tank and to said 
spray gun with passage of air through said spray gun 
means siphoning fuel from said fuel storage means to said 
spray gun means for discharge therefrom to said convert 
er to result in the production of smoke, said-blower fan 
forcing air through said cabinet into said smoke outlet 
means, said timing switch constructed and adapted to in 
operation initially operate to provide current from said 
source of electric current to said heating means of said 
converter followed by providing at a time interval there 
after current from said source to said compressor and 
blower fan, thereby providing for delivering smoke. 

6. Means for generating smoke comprising, in combi 
nation, spray means, means operatively connected to said 
spray means to provide a gas under pressure thereto, fuel 
storage means operatively connected to said spray means 
to provide a smoke-producing fuel thereto, converter 
means positioned at the outlet of said spray means to re 
ceive a fuel and gas mixture therefrom, said converter 
means having heating means operatively positioned rela 
tive thereto and operable to burn said fuel and produce 
smoke, smoke accumulator means positioned to receive 
smoke from said converter means, said accumulator 
means having outlet means to discharge smoke therefrom, 
and blower means mounted and operable to force smoke 
from said converter means through said accumulator 
means and into said outlet means. 

7. The method of producing smoke comprising, the 
steps of, preheating a smoke converter to a temperature 
of approximately 400° F., subsequently commencing op 
eration of an air compressor and transferring compressed 
air from the compressor to an air storage tank, passing 
air at approximately 22 pounds per square inch pressure 
from the air storage tank to a spray gun, operatively con~ 
,necting the spray gun to a supply of smoke-producing 
fuel and passing the air under pressure through the spray 
gun and discharging same from a spray nozzle so that 
passage of air through the gun causes siphoning of fuel 
from the fuel storage tank to the spray gun, mixing the 
fuel and air under pressure in the spray gun and discharg 
ing a spray mixture of air and fuel from the spray gun, 
directing the fuel-air mixture from the spray gun onto a 
heated surface of the converter to cause heating of the, 
fuel and conversion of same into smoke, continuously 
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passing approximately 85 cubic feet per minute of air 
around the converter to cause movement of smoke there 
from and mixing of the smoke with the air, and transfer 
ing the smoke generated in the converter to a sign or the 
like. 

8. A method of producing smoke comprising the steps 
of, preheating a converter to a temperature sufficient to 
convert a fuel to smoke, starting an air compressor after 
heating of said converter and operating the compressor 
continuously to provide a continuous supply of air under 
pressure to an air storage tank, transferring a portion of 
the air under pressure from the air storage tank to a spray 
gun and passing same therethrough, siphoning fuel from 
a fuel storage tank to the spray gun, mixing the fuel and 
air in the spray gun and directing the fuel-air mixture 
therefrom to the converter, heating the fuel-air mixture 
at the converter to cause conversion of the fuel to smoke 
and discharging the resulting smoke from the converter, 
continuously passing a stream of air past the converter to 
-the smoke from the converter and mix same with the 
stream of air, and transferring the resulting smoke and 
air mixture through a restricted opening to a sign or the 
like. 

9. A method of producing smoke comprising the steps 
of, compressing a supply of air, transferring a portion of 
the compressed air to spray gun means, passing the com 
pressed air through the spray gun to result in siphoning 
of a smoke-producing fuel from a fuel tank, mixing the 
fuel with the air in the spray gun and discharging same 
therefrom in a spray to a fuel converter, heating the con 
verter, placing the fuel in contact with the converter to 
heat the fuel to thereby produce smoke, passing a stream 
of air around the converter to move the smoke therefrom 
and mix the smoke with the air, and transferring the 
smoke and air mixture to a sign or the like. 

10. A method of ‘producing smoke comprising the steps 
of, siphoning fuel from storage means into spray means, 
mixing said fuel therein with a compressed gas and forc 
ing the resulting mixture from said spray means to con 
verter means, heating the converter and thus the resulting 
mixture of fuel and gas to produce smoke and forcing 
same from the converter, blowing the resulting smoke into 
discharge means for delivery to a sign or the like. 

11. A method of producing smoke comprising the steps 
of, heating a converter element to a temperature su?icient 
to cause a fuel to produce smoke, spraying a smoke-pro 
ducing fuel onto the converter, directing a stream of air 
by the converter to cause movement of the smoke from 
the converter and delivery of same to the desired loca 
tion. 
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