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57 ABSTRACE 

Cleaning apparatus having a tank of hot medium from which 
heat is transferred to a cleaning fluid conducted through a 
coiled heat transfer tube. Cold cleaning fluid is delivered by a 
continuously operative liquid pump to the heat transfer tube 
from which the heated and pressurized cleaning fluid is 
delivered to a spray gun having a trigger for initiating an auto 
matic multistage cycle to sequentially spray a surface with 
water, detergent and a mixture thereof at elevated tempera 
tures. 

6 Claims, 13 Drawing Figures 
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SEGHi-EPRESSURE GEOT WATER CLEANER 

This invention relates to apparatus for applying sprays of 
cleaning fluid under elevated pressures and temperatures. 
An important object of the present invention is to provide 

power-operated apparatus through which heated cleaning 
fluid may be delivered in spray form at predetermined tem 
perature and pressures under safe and trouble-free conditions 
and in selectively controlled amounts. 

in accordance with the present invention the cleaning fluid 
is heated to its elevated delivery temperature by being con 
ducted through a coiled heat transfer tube submerged within a 
body of heating fluid stored within an insulated tank. The 
cleaning fluid is delivered to the tank under pressure by a 
liquid pump which is continuously operative to supply the 
cleaning fluid only at a lower temperature. Less frequent 
breakdown and maintenance is therefore required for the 
pump. Solenoid-controlled valves are also associated with the 
apparatus for selectively introducing a cleaning fluid such as a 
detergent solution into the water continuously delivered by 
the pump to the heat transfer tube. A solenoid operated 
bypass control valve is also provided so that the cold liquid 
may be directly delivered to the outlet end of the heat transfer 
tube. A flexible conduit connects the outlet to a spray gun 
which has a trigger-operated switch through which the opera 
tor may selectively and sequentially control the supply of cold 
liquid, hot liquid, and detergent to the spray gun. 
These together with other objects and advantages which will 

become subsequently apparent reside in the details of con 
struction and operation as more fully hereinafter described 
and claimed, reference being had to the accompanying 
drawings forming a parthereof, wherein like numerals refer to 
like parts throughout, and in which: 

FIG. 1 is a top plan view of one form of apparatus con 
structed in accordance with the present invention. 

FIG. 2 is a side sectional view through the apparatus taken 
substantially through a plane indicated by section line 2-2 in 
F.G. . 

FIG. 3 is a front elevational view of the apparatus shown in 
FGS. 1 and 2. 

FIG. 4 is a schematic diagram of the heating device as 
sociated with the apparatus of FIGS. 1-3. 

FIG. 5 is a partial top plan view of another form of cleaning 
apparatus constructed in accordance with the present inven 
tion. 

F.G. 6 is a side sectional view taken substantially through a 
plane indicated by section line 6-6 in FIG. 5. 

FIG. 7 is a partial side sectional view showing a third form of 
the invention. 

FIG. 8 is a top plan view of a fourth form of the invention. 
FiG. 9 is a partial front elevational view of the apparatus 

shown in F.G. 8. 
F.G. 10 is a side sectional view taken substantially through a 

plane indicated by section line 10-10 in F.G.8. 
F.G. ii is a schematic view of the heating device associated 

with the apparatus of FIGS. 8-). 
F.G. 12 is a side elevational view with parts shown in section 

of the spray gun and control box associated with the apparatus 
of the present invention. 

F.G. 13 is an electrical circuit diagram associated with the 
controls show in F.G. S.2. 

Referring now to the drawings in detail, and initially to 
FIGS. 1, 2 and 3, the cleaning apparatus generally denoted by 
reference numerai () may be rendered portable by mounting 
on a wheeled vehicle frame 12, in one embodiment of the in 
vention, a generally rectangular frame 12 is supported by a 
pair of rear wheel assemblies 14 and a pair of forward caster 
wheel assemblies 6. A pulling rod 8 may be pivotally con 
nected to the forward end of the vehicle frame. The forward 
end may also mount a vertical rack 20 on which flexible hose 
22 may be stored, the hose 22 being connected to a spraygun 
device 24 as shown in FIG. 2 and to a control box 26 having a 
plurality of operational stage indicators, 28, 30, 32 and 34. 
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2 
With continued reference to FIGS. 1 and 2 in particular, it 

will be noted that a vertical insulated tank 36 is fixedly 
mounted on the vehicle frame adjacent the forward end. The 
upper opened end of the tank may be closed by a conical ex 
haust dome 38. An outlet fitting 40 is mounted by the tank ad 
jacent its upper end and projects therefrom forwardly. The 
flexible, fluid delivery hose 22 is connected to the fitting 40. 
The outlet fitting 40 projects into the tank above a body of 

heat-storing fluid, such as water 42 and is connected by a T 
coupling 44 to the outlet end of an externally finned and 
coiled heat transfer tube 46. The end of the heat transfer tube 
46 opposite the outlet end to which the coupling 44 is con 
nected, is connected to an inlet fitting 43 fixedly mounted by 
the tank 36. it will be apparent therefore, that cleaning fluid 
conducted through the heat transfer tube 46 will be elevated 
in temperature by transfer of heat from the heat-storing water 
42. The temperature of the body of water 42 is maintained at a 
predetermined value by means of a thermostatic sensing ele 
ment 43 fixedly mounted by the tank and projecting into the 
Water. 

The temperature of the heat storing water 42 is heated by 
means of a heating assembly which includes a pair of gas bur 
ners 50 that extend horizontally through an enclosing jacket 
52 at the bottom of the tank 36 as more clearly seen in FIG. 2. 
A plurality of vertical flue gas conduits 54 communicate with 
the interior of the jacket 52 and conduct flue gas upwardly 
therefrom through the interior of the tank in heat transfer 
relation to the body of water 42, in order to maintain the same 
at its elevated temperature. By controlling the supply of fuel to 
the burners 52, the temperature of the flue gases and the water 
42 may be regulated. Accordingly, as shown in FEG.4, the fuel 
orgas for the burners is supplied through an inlet valve 56 and 
a pair of parallel flow valves 58 and 60 to the burners. The 
flow valves 58 and 60 regulate the quantity of fuel supplied to 
the burners. Further, the quantity of fuel conducted through 
the valve 60 may be varied under control of the thermostatic 
sensing element 47 aforementioned. Accordingly, when the 
temperature of the heat-storing water 42 within the tank 
reaches a predetermined upper limit, this temperature is 
sensed by the element 48 so as to close the flow valve 60 
thereby reducing the quantity of fuel supplied to the burner. If 
the temperature of the water 42 drops below a lower limit, as 
sensed by the element 48, the valve 62 is opened so as to in 
crease the quantity of fuel supplied to the burners and the 
amount of heat generated thereby. 
The cleaning fluid is supplied to the inlet fitting 43 on the 

tank at a relatively low inlet temperature by means of a 
delivery conduit is in turn connected by a solenoid-operated 
bypass valve assembly 64 to a pump discharge conduit 66. The 
conduit 66 is connected to the discharge end of a liquid pump 
68, the inlet end being connected by a fitting 70 to a suitable 
source of water. The pump 68 may be continuously main 
tained in operation by means of a motor 72 which is fixedly 
mounted on the vehicle frame 2 adjacent its rear end below 
the pump 68. A supporting platform 74 fixedly mounts the 
pump 68 in spaced relation above the motor 42 which is 
drivingly connected to the pump by means of an endless 
drivebelt 76. Thus, in one operative condition of the solenoid 
operated valve assembly 64, cold water under pressure is 
delivered by the pump 68 through conduits 65 and 62 to the 
inlet end of the heat transfer tube 46 through inlet fitting 48. 
in the other operative position of the solenoid-operated valve 
assembly 64, the cold water is delivered from conduit 66 and 
valve assembly 64 to a bypass conduit 73 which is directly 
connected to the outlet fitting 40 through the coupling 44 
thereby bypassing the heat transfer tube 46 by means of which 
the cleaning fluid is elevated in temperature. 
A solenoid-controlled device 80 is also provided as shown in 

FIGS. and 2 having an intake conduit 82 drawing a cleaning 
fluid such as detergent 84 from a container 86 fixediy 
mounted on the vehicle frame between the motor 72 and the 
tank 36. Wen operating, the solenoid-controlled device 89 will 
introduce the detergent into the conduit 66 through fitting 38. 
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Thus, cold water, hot water and a mixture of cold or hot water 
and detergent may be selectively delivered to the spray gun 24 
by the flexible hose 22. 
FIGS. 5 and 6 illustrate one modification of the apparatus 

previously described, generally referred to by reference nu 
meral i0'. The apparatus 19' includes a stationary frame 2' 
which mounts all of the components hereinbefore described in 
connection with FIGS. through 4 except for the heating 
facility for the heat-storing water 42 within the insulated tank 
36. Instead of a gas burner type of heating facility, a coiled 
heating conduit 90 is mounted within the tank inside of the 
coiled configuration of the heat transfer tube 46" through 
which the cleaning fluid is conducted from the conduit 62 to 
the outlet fitting 40. The heating conduit 90 is connected by a 
central conduit portion 92 to an inlet fitting 94 while the 
upper end of the heating conduit is connected to an outlet 
fitting 96. A heating fluid which is heated externally of the ap 
paratus may thereby be circulated through the heating conduit 
90 in order to regulate and maintain the elevated temperature 
of the heat-storing water 42 under control of the thermostatic 
sensing element 48. 
The body of heat-storing water 42 may alternatively be 

heated externally of the apparatus and circulated through the 
tank 36', in which case, the level of the water within the tank 
will be controlled by a float valve 98 as shown in FIG. 7 illus 
trating a third form of the invention. When heating the water 
externally of the apparatus through any suitable heating 
means, the apparatus may be lightened by taking advantage of 
a suitable heating facility that may be available. 

Referring now to FIGS. 8, 9 and 0, another form of ap 
paratus generally referred to by reference numeral 100 is 
shown. The apparatus 100 includes a frame assembly 802 
which supports a horizontally positioned, cylindrical tank 104 
vertically spaced above a supporting floor 106. A heat-insulat 
ing jacket 108 surrounds the tank between axial end plates 
10 and 112. Chamber forming closures 14 and 16 are hin 

gedly connected to the axial ends of the tank and may be 
opened for component repair and replacement purposes. The 
closure 14 at one axial end of the tank internally mounts a 
burner assembly 118 within an air inlet chamber 20 which is 
partitioned by wall 122 from an exhaust chamber 124 to 
which an exhaust conduit 126 is connected. Also, mounted on 
the closure il 4 is a blower device 28 having a discharge con 
duit 130 in communication with the chamber 26. The other 
closure 16 encloses at the opposite axial end of the tank, a 
flow return space 132. 
A plurality of elongated, heat transfer tubes 34 extend 

between and are supported by the end plates 10 and 12 for 
conducting flue gas from the inlet chamber 20 to the return 
chamber 132. The flue gas which is the product of combustion 
of the fuel supplied to the burner assembly 18, will be at a 
very high temperature. Accordingly, as this flue gas flows 
through the heat transfer tubes 34, it heats the heat-storing 
fluid 236 which is sealed within the tank between the end 
plates 120 and AE2. The flue gas reaching the return chamber 
i32 then travels in a return direction through another set of 
heat transfer tubes 38 to the exhaust chamber 24. Thus, the 
flue gas undergoes bidirectional flow through the tank 
between the inlet chamber 20 and the exhaust chamber 24 
under the inducement of the blower 28. The heat stored 
within the fluid 136 is transferred to the cleaning fluid con 
ducted through an externally finned, coiled heat transfer tube 
4C encircling some of the heat transfer tubes 34 and 138 as 
shown in FIG. 0 in order to elevate the temperature of clean 
ing fluid. 
Mounted below the horizontally disposed tank 104, on the 

frame assembly 802, is a liquid pump 68' similar in operation 
and construction to the pump 68 hereinbefore described in 
connection with FIGS. -4. The pump is driven through a 
direct drive coupling 142 by an electric motor 72 in order to 
continuously supply cold water under pressure to the 
discharge conduit 66". Detergent may be introduced into the 
water through the fitting 38' connected to the solenoid 
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operated device 80'. The detergent 84 is drawn from the con 
tainer 86' through conduit 82'. Water or a mixture of water 
and detergent is supplied to the inlet end of the coiled heat 
transfer tube i40 through the bypass control valve assembly 
64' which is also connected by the bypass conduit 78' directly 
to the outlet end of the coiled heat transfer tube 49. The out 
let end of the heat transfer tube 48 is connected by an outlet 
fitting 40' as shown in FGS. 8 and 9 to the flexible hose 22 for 
delivery of cleaning fluid to the spraygun. 
The source of heat for the apparatus 100 is obtained from 

the burner assembly 114 to which a regulated and controlled 
quantity of fuel is supplied as shown in FIG. in a manner 
similar to that hereinbefore described in connection with F.G. 
4. Accordingly, the fuel is admitted through an inlet valve 56 
and conducted through a pair of parallel flow-regulating 
valves 58' and 60' to the burner assembly A14. A thermostatic 
sensing element 43' controls the opening and closing of the 
flow control valve 60' in order to change the quantity of fuel 
fed to the burner assembly and the amount of heat generated 
thereby. 

Referring now to FIG. 12 it will be observed that the spray 
gun device 24 is of a conventional type having a trigger ele 
ment 144 which in addition to opening a valve to permit 
discharge of cleaning fluid, as in the case of a conventional 
spray gun, also actuates an electrical switch 46 as shown in 
the electrical circuit diagram of FIG. 3, to automatically 
produce a sequential change in operation as indicated by ex 
tinction of one of the indicator lamps 28, 30, 32 and 34 and il 
lumination of another of the indicator lamps. Thus, the clean 
ing fluid from the outlet fitting of the heating tank is con 
nected by the flexible hose 22 to a special flexible conduit 148 
by means of a fitting 50 conducting the cleaning fluid in sur 
rounding relation to an electrical cable 52 through which the 
trigger-operated switch associated with the spray gun is con 
nected to the control box 26 on which the indicator lamps are 
mounted. 
As shown in FIG. 13, a DC source of electrical voltage is 

connected to the control box on which the indicator lamps are 
mounted by the positive voltage line 54 and the negative 
voltage line 56. Each indicator lamp is electrically connected 
to one of the four electronic shift registers 58 mounted 
within the control box. Upon momentary closing of the 
trigger-operated switch 46, a first relay 160 is energized so as 
to open the normally closed relay switch 62 disconnecting 
the positive-voltage line 54 from an input signal line 164. At 
the same time, normally opened relay switch 166 is closed so 
as to supply a positive voltage to the shift line 168. In this 
fashion, each time the switch 46 is closed, a shift signal is 
established in order to cause a shift from one operational stage 
to another, in view of the electrical interconnection between 
the shift registers 58 corresponding to each operational 
stage. When an operational shift occurs, the indicator lamp of 
a preceding shift register is extinguished and the lamp as 
sociated with the following shift register illuminated. 

Each of the shift registers 58 are commercially available 
components, the terminals of which are wired into the circuit 
as shown in FIG. 13 in order to control operation of the ap 
paratus. The first stage shift register transfers the stage-chang 
ing signals to the other shift registers which in turn control 
energization of the relays 170, 72 and 174 as each signal 
pulse is generated by momentary closing of switch 46. Ener 
gization of the relay 70 closes the normally opened relay 
switch 176 so as to complete a circuit through the hot rinse 
control solenoid 178 between the voltage lines 54 and 56. 
Solenoid 78 is associated with the bypass valve assembly 64 
as described in connection with FIGS. through 4 for exam 
ple. Thus, when the solenoid 178 is energized, cold water 
delivered by the pump 6S is routed through conduit 62 to the 
heat transfer tube 46. When the solenoid 178 is deenergized, 
cold water is supplied directly through bypass conduit 73 to 
the outlet fitting 40. 

Energization of the relay 72 closes the normally opened 
relay switches 180 and 82 to simultaneously energize the hot 



rinse solenoid 178 and the detergent solenoid 34 associated 
with the detergent supply device 89. Thus, when the relay A72 
is energized, heated detergent will be supplied to the spraygun 
device. Energization of the relay A74 on the other hand, closes 
the normally open relay switch 84 to complete an energizing 
circuit only through the detergent solenoid 134 for delivery of 
cold detergent. 
From the foregoing description, it will be apparent that the 

operator may produce a change in operation by actuation of 
the trigger element 144 associated with the spray gun device 
causing an operational shift in accordance with an automatic 
sequence for which the shift registers 258 are programmed. 
Thus, through the control circuit described, the hot rise sole 
noid 78 and detergent solenoid 134 may be energized and 
deenergized in different combinations in order to sequentially 
supply cold water, hot water, hot detergent and cold detergent 
to the outlet for discharge from the spray gun and then auto 
matically reset for a new cycle. So that the operator will know 
what type of cleaning fluid is being discharged at any instant 
from the spray gun, one of the indicator lamps will be illu 
minated corresponding to the operational stage of the ap 
paratus. Further, while injection of the detergent into the 
water is disclosed upstream of the heat transfer tube, the 
present invention contemplates injection of detergent 
downstream of the heat transfer tube as well. 
The foregoing is considered as illustrative only of the princi 

ples of the invention. Further, since numercus modifications 
and changes will readily occur to those skilled in the art, it is 
not desired to limit the invention to the exact construction and 
operation shown and described, and accordingly all suitable 
modifications and equivalents may be resorted to, falling 
within the scope of the invention. 
What is claimed as new is as follows: 
1. A cleaning apparatus, comprising 
an insulated tank supported in vertical position, containing 
a body of water, 

a heat transfer conduit mounted within the tank in heat 
conductive relation to the water and comprising a coiled 
tube having external heat-conducting fins, 

outlet means mounted on the tank and connected directly 
to said heat transfer conduit for discharging liquid at a 
predetermined temperature and pressure, 

continuously operative pump means for supplying liquid to 
the heat transfer conduit at an inlet temperature substan 
tially lower than said predetermined temperature, 

bypass means for selectively conducting the liquid supplied 
by the pump means at said inlet temperature directly to 
the outlet means while preventing flow through the heat 
transfer conduit, 

a source of cleaning fluid, 
selectively controlled valve means connecting the source to 

the pump means for supplying a mixture of said fluid and 
the liquid to the heat transfer conduit, and 

heating means mounted within the tank and disposed in 
wardly of the coiled tube, said heating means including 
fuel burner means, a plurality of fuel supply tubes con 
nected to he burner means, temperature-controlling 
valve neasis controlling flow of fuel through at least one 
of the supply tubes, and thermostatic sensing means 
mounted by the tank within the water for operating the 
temperature-controlling valve means. 

2. The combination of claim 8 wherein the heating means 
further includes heating conduits conducting flue gas from the 
burner means upwardly through the tank. 

3. A cleaning apparatus, comprising 
an insulated tank containing a body of heat-storing fluid, 
a coiled tube having external heat-conducting fins mounted 

within the tank in heat-conductive relation to the heat 
storing fluid, 

outlet means mounted on the tank and connected directly 
to said coiled tube for discharging liquid at a predeter 
mined temperature and pressure, 
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continuously operative pump means for supplying liquid to 
said coiled tube at an inlet temperature substantially 
lower than said predetermined temperature, 

bypass means for selectively conducting the liquid supplied 
by the pump neans at said inlet temperature directly to 
the outlet nearls while preventing flow through said 
coiled tube, 

a source of cleaning fluid, 
selectively controlled valve means connecting the source to 

the pump means for supplying a mixture of said fluid and 
the liquid to said coiled tube, and 

heating neans mounted within the tank and disposed in 
wardly of the coiled tube, said heating nears including 
fuel burier means, a plurality of fuel stipply tubes con 
nected to the burner ineans, temperature-controlling 
valve meals controlling flow of fuel through at least orie 
of the supply itibes and ther nostatic sensing means 
mounted by the tank within the heat-storing liquid for 
operating the temperature-controlling waive nears. 

4. The combination of claim 3 winerein the heating means 
further inciudes a putrality of heating conduits coducting fue 
gas from the burner means horizontaily through the tank, and 
blower means for inducing flow of said flue gas through the 
heating conduits. 

5. A cleaning apparatus, comprising 
an insulated tank supported in a vertical position and con 

taining a body of water, 
a coiled tube having external heat-conducting fins maunted 

within the tank in heat-conductive relation to the water, 
outlet means mounted on the tank and connected directly 

to said coiled tube for discharging liquid at a predeter 
mined temperature and pressure, 

continuously operative pump means for supplying liquid to 
said coiled tube at an inlet temperature substantially 
lower than said predetermined temperature, and 

bypass means for selectively conducting the liquid supplied 
by the pump means at said inlet temperature directly to 
the outlet means while preventing flow through said 
coiled tube, 

a source of cleaning fluid, 
selectively controlled valve means connecting the source to 

the pump means for supplying a mixture of said fluid and 
the liquid to said coiled tube, and 

heating means within the tank and disposed inwardly of the 
coiled tube, said heating means including a coiled heating 
conduit through which a heating fluid is circulated. 

6. A cleaning apparatus, comprising 
an insulated tank containing a body of heat-storing fluid, 
a coiled tube having external heat-conducting fins mounted 

within the tank in heat-conductive relation to the heat 
storing fluid, 

outlet means mounted on the tank and connected directly 
to said coiled tube for discharging liquid at a predeter 
mined temperature and pressure, 

continuously operative pump means for supplying liquid to 
said coiled tube at an inlet temperature substantially 
lower than said predetermined temperature, 

bypass means for selectively conducting the liquid supplied 
by the pump means at said inlet temperature directly to 
the outlet (eans while preventing flow through said 
coiled tube, 

heating means mounted within the tank and disposed in 
wardly of the coiled tube, and further including 
a plurality of heating conduits conducting flue gas from 

the heating means horizontally through the tank, and 
blower means for inducing flow of said flue gas through 

the heating conduits. 
7. A cleaning apparatus, comprising 
an insulated tank containing a body of heat-storing fluid, 
a coiled tube having external heat-conducting fins mounted 

within the tank in hea;-conductive relation to the heat 
storing fluid, 
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outlet means mounted on the tank and connected directly 
to said coiled tube for discharging liquid at a predeter 
mined temperature and pressure, 

continuously operative pump means for supplying liquid to 
said coiled tube at an inlet temperature substantially 
lower than said predetermined temperature, 

a source of cleaning fluid, and 
selectively controlled valve means connecting the source to 

the pump means for supplying a mixture of said fluid and 
the liquid to said coiled tube, 

heating means mounted within the tank and disposed in 
wardly of said coiled tube, said heating means including 
fuel burner means, a plurality of fuel supply tubes con 
nected to the burner means, temperature-controlling 
valve means controlling flow of fuel through at least one 
of the supply tubes and thermostatic sensing means 
mounted by the tank within the heat-storing liquid for 
operating the temperature-controlling valve means. 

8. The combination of claim 7 wherein the selectively con 
trolled valve means includes solenoid devices for respectively 
blocking flow of the cleaning fluid and conducting flow of the 
liquid in the outlet means in bypass relation to the heat 
transfer conduit, programmed means for energizing said sole 
noid devices in accordance with different operational stages, 
pulse-generating means connected to the program means for 
sequentially changing the operational stages, and indicator 
means connected to said programmed means for identifying 
the operational stages. 

9. A cleaning apparatus, comprising 
an insulated tank containing a body of heat-storing fluid, a 

heat transfer conduit mounted within the tank in heat 
conductive relation to the heat-storing fluid, outlet means 
mounted on the tank and connected directly to said heat 
transfer conduit for discharging liquid at a predetermined 
temperature and pressure, continuously operative pump 
means for supplying liquid to the heat transfer conduit at 
an inlet temperature substantially lower than said 
predetermined temperature, a source of cleaning fluid, 
and 

selectively controlled valve means connecting the source to 
the pump means for supplying mixture of said fluid and 
the liquid to the heat transfer tube, the selectively con 
trolled valve means including solenoid devices for respec 
tively blocking flow of the cleaning fluid and conducting 
flow of the liquid in the outlet means in bypass relation to 
the heat transfer conduit, 

programmed means for energizing said solenoid devices in 
accordance with different operational stages, 

pulse-generating means connected to the programmed 
means for sequentially changing the operational stages, 
and 

indicator means connected to said programmed means for 
identifying the operational stages. 

0. A cleaning apparatus, comprising 
an insulated tank containing a body of a first liquid, 
a heat transfer conduit mounted within the tank in heat 
conductive relation to said first liquid and having an inlet 
and outlet means, 

pump means for supplying a second liquid to the heat 
transfer conduit at said inlet, 

a source of cleaning fluid, 
selectively controlled valve means connecting the source to 

the pump means for supplying a mixture of said fluid and 
said second liquid to the heat transfer conduit, and 

heating means mounted within the tank for imparting heat 
to said heat transfer conduit, said heating means includ 
ing 
fuel burner means, 
a plurality of fuel supply tubes connected to the burner 

means, 
temperature-controlling valve means controlling flow of 

fuel through at least one of the supply tubes, and 

8 
thermostatic sensing means mounted by the tank within 

the heat-storing liquid for operating the temperature 
controlling valve means. 

1. The apparatus of claim 10 having bypass means for 
5 selectively conducting said second liquid directly from said 
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pump means to said outlet means. 
12. In a cleaning apparatus having a tank containing a body 

of heat-storing fluid at a predetermined temperature, 
a heat exchange tube in the tank in heat-conductive relation 

to the heat-storing fluid, with an inlet and an outlet, 
pump means for supplying liquid to said tube at an inlet 

temperature substantially lower than said predetermined 
temperature, 

fuel burner means in said tank, 
a plurality of fuel supply tubes connected to the burner 

Imeans, 
temperature-controlling valve means controlling flow of 

fuel through at least one of the supply tubes, 
thermostatic sensing means mounted by the tank within the 

heat-storing liquid for operating the temperature-con 
trolling valve means, 

a source of cleaning fluid, and 
selectively controlled valve means connecting said source to 

said pump means for supplying a mixture of said fluid and 
said liquid to said tube. 

13. A cleaning apparatus, comprising 
a tank containing a body of water, 
a coiled tube mounted within the tank in heat-conductive 

relation to the water, 
outlet means for discharging liquid from said coiled tube at 
a predetermined temperature and pressure, 

pump means for supplying liquid to said coiled tube at an 
inlet temperature substantially lower than said predeter 
mined temperature, 

heating means within the tank and disposed inwardly of the 
coiled tube, said heating means including a coiled heating 
conduit through which a heating fluid is circulated, and 

bypass means for selectively conducting the liquid supplied 
by the pump means at said inlet temperature directly to 
the outlet means while preventing flow through said 
coiled tube. 

4. A cleaning apparatus, comprising 
a tank containing a body of water, 
a coiled tube mounted within the tank in heat-conductive 

relation to the water, 
outlet means for discharging liquid from said coiled tube at 
a predetermined temperature and pressure, 

pump means for supplying liquid to said coiled tube at an 
inlet temperature substantially lower than said predeter 
mined temperature, 

heating means within the tank and disposed inwardly of the 
coiled tube, said heating means including a coiled heating 
conduit through which a heating fluid is circulated, 

a source of cleaning fluid, and 
selectively controlled valve means connecting the source to 

the pump means for supplying a mixture of said fluid and 
the liquid to said coiled tube. 

15. A cleaning apparatus, comprising 
an insulated tank containing a body of heat-storing fluid, 
a coiled tube mounted within the tank in heat-conductive 

relation to the heat-storing fluid, 
outlet means mounted on the tank and connected directly 

to said coiled tube for discharging liquid at a predeter 
mined temperature and pressure, 

pump means for supplying liquid to said coiled tube at an 
inlet temperature substantially lower than said predeter 
mined temperature, 

heating means mounted within the tank and disposed in 
wardly of the coiled tube, and further including 

a plurality of heating conduits conducting flue gas from the 
heating means horizontally through the tank, and 

blower means for inducing flow of said flue gas through the 
heating conduits. 

6. A cleaning apparatus, comprising 
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a tank containing a body of heat-storing fluid, 
a heat transfer conduit mounted within the tank in heat 

conductive relation to the heat-storing fluid and having 
outlet means for discharging liquid at a predetermined 
temperature and pressure, 

pump means for supplying liquid to the heat transfer con 
duit at an inlet temperature substantially lower than said 
predetermined temperature, 

a source of cleaning fluid, and 
selectively controlled valve means connecting the source to 

the pump means for supplying a mixture of said fluid and 
the liquid to the heat transfer tube, 
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said selectively controlled valve means including solenoid 
devices for respectively blocking flow of the cleaning 
fluid and conducting flow of the liquid in the outlet means 
in bypass relation to the heat transfer conduit, 

programmed means for energizing said solenoid devices in 
accordance with different operational stages, 

pulse-generating means connected to the programmed 
means for sequentially changing the operational stages, 
and 

indicator means connected to said programmed means for 
identifying the operational stages. 
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