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This invention relates to apparatus for heat 
ing and spraying coating materials such as lac 
quer, varnish, aircraft dopes, paints, or other 
chemical compositions wherever it is advanta 
geous to spray the coating materials while in 
heated condition. For example, it is known that 
nitrocellulose type lacquers may be more e?l 
ciently and perfectly applied in furniture ?nish 
ing operations and the like if the lacquer is 
heated before it goes to the spray gun, and that 
such heating temporarily lowers the viscosity 
of the material and thereby reduces the chem 
ical thinner content requirement with a result 
ing saving in cost. However, in the handling of 
lacquers or like compositions comprising vola 
tile solvents and thinners, it is of prime import 
ance to avoid heating of the lacquer supply ex 
cept as it is about to be sprayed, and to avoid 
dangerous overheating and/or pressurizing of 
the lacquer handling apparatus. It is also of 
prime importance in such work to avoid unnec 
essary heating of the entire lacquer supply prior 
to its being drawn into the active spray supply 
portion of the system; and in any case to ar 
range to heat only a small quantity of lacquer 
at a time, so that the required “starting-up’? pe 
riod is minimized. ‘ _ 

Therefore, it is an object of the present inven 
tion to provide an improved apparatus for draw 
ing upon a supply of “cold” lacquer or the like 
for the purpose of heating the lacquer and‘ de 
livering it to a spray gun; the apparatus includ 
ing improved temperature and pressure regulat 
ing means and lacquer over-supply return means 
from the gun arranged so as to prevent return of 
“hot” lacquer to the “cold” lacquer supply tank. 
Another object of the invention is to provide 

an improved heating and pressuring apparatus 
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temperature, irrespective of the rate of use of 
the material. 
Another object of the invention is to provide 

an apparatus wherein the features and advan 
tages aforesaid are attained in an inexpensively 
fabricated unit of compact and readily portable 
form. 
Another object of the invention is to provide 

an apparatus as aforesaid comprising a novel 
combination of structurally simple and rugged 
operative and control elements. 
Other objects and advantages of the invention 

will appear from the speci?cation hereinafter. 
In the drawing: ' 
Fig. 1 is a diagrammatic illustration of the 

mechanical features of an apparatus of the in 
vention; and ‘ ‘ 

Fig. 2 is a diagram of the electrical mecha 
nism thereof. ‘ 

The invention is illustrated in the drawing 
as being‘ employed for the purpose of drawing 
a supply of lacquer or the like from a tank or 
drum I0, and heating and feeding the lacquer 
to a spray gun as indicated at I2. The appara 
tus of the invention includes‘ a positive displace 
ment type ?uid pump which is indicated at I4, 
and which is arranged to‘ be driven by a com 
pressed air motor I5. The intake ‘port of the 
pump I4 is coupled to a conduit Iii-which leads 
to the lacquer supply tank‘ III, and a check valve 
I8 is preferably disposed in the line of the con-. 

The discharge port of the pump II is connect 
ed to a conduit I9 which is coiled as indicated at 
20 and thence leads into communication with the 

_ inlet port of the spray gun as indicated at 22. A 
' thermostat switch as indicated at 24 is disposed 

of the type aforesaid, which is characterized by ' 
comprising a low volume ?uid circulating heat 
ing ‘and pressurizing system adjunctive to a large 
volume material supply tank and to a spray gun 
or the like, whereby the small quantity of ma 
terial ‘within the circulating system may ‘,be 
brought rapidly up from “cold” condition to the . 
desired temperature for spraying;v thereby 
greatly reducing the “starting.-up”-time required 

spray 
ingcondition- _ ‘ ~ ‘ 

Another‘ object of the invention isto provide 
‘an improved coating material heating and spray 
ing apparatus whereinthe heated material is 
furnished to the spray headportion of the appa 
ratus at substantially?constant ‘pressure and 
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in the line of the conduit 20-22, for purposes 
which will be explained hereinafter. 
The ?uid over-supply return port of the spray 

gun I2 is indicated‘at 26, and is connected 
through a conduit 28 to the high pressure‘ inlet 
of a relief valve ‘30. The valve 39 is of , the,‘dia~ 
phragm type including‘. manually adjustable 
spring‘ means biasing the diaphragm, ‘and the 
low pressure port of ‘the‘valve ‘39 ‘connects to a 
returnfcon'duit 32 I which leadslback into‘ the 
pumpintak'e conduit‘ atfa position between the 
pump“ and the check valve I8. Apr'essure're 
‘sponsive "electrical switch 34 ‘is arranged‘ with 
its‘ pressure ‘inlet 
turnconduit 32. 

conduit "coupled into’_ the "re 
Thecoiled‘ portion 20’ of the rnnipYdisvheige 

'conduit‘is ‘nested within" a tank 35‘_con’_taining ‘ 
water ‘ and a‘ heating “ ‘element which‘ is shown‘ to 
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be in the form of an immersion electrical resist~ 
ance heater element designated 38 is also dis 
posed within the tank to heat the water therein. 
As shown in Fig. 2, the thermostat switch 24 

and the pressure switch 34 are connected in se 
ries with the heater element 38 by means of con 
ductors 40--4I which in turn connect into any 
suitable power supply source, and a signal lamp 
is shunted across the conductors to indicate 
whether or not the heater is energized. The en 
tire mechanical and electrical organization of 
the apparatus of the invention is preferably 
mounted upon a single baseboard, with the pump 
and coil and conduit parts relatively arranged 
as compactly as possible so that the entire ?uid 
circulating system de?ned by the conduits i9 
2ll—28—,32 is of minimized volumetric capacity. 
Thus, preparatory to a spraying operation a 

. spray gun will be attached to the conduit con 
nections 22-26 and a drum of lacquer or the 
like will be set in position relative to the intake 
conduit l6, as illustrated in Fig. l of the draw 
ing. The control device governing operation of 
the motor 15 will then be set to cause the motor 
to operate, thereby drawing “cold” lacquer from 
the drama l0 through the check valve and thence 
into the coil 20 and ?lling the conduit system 
i9--20--28-—32 with lacquer; the closed spray 
gun valve being operable at this time to shunt 
the lacquer from the conduit head 22 to the con 
duit head 26. 
The machine attendant will simultaneously 

operate a switch or the like to close the conduc 
tors 40--4l with their power source, and inas 
much as the lacquer in the region of the thermo 
stat switch 24 is “cold” this switch will be closed. 
As soon as the pressure within the circulating 
conduit system equals the setting of the pressure 
responsive switch 34, the latter will be pressure 
operated to complete the closing of the electrical 
circuit to the heater 38 and the signal lamp. 
Thus, the relatively small quantity of lacquer 
within the closed conduit system will be thereby 
circulated over and over again and through the 
coil 20, whereby heat from the element 38 will be 
transferred through the tank of water and into 
the circulating lacquer as it moves through the 
coil. Consequently, in a relatively short time the 
lacquer within the closed circulating system will 
be brought up to the desired spraying tempera 
ture, whereupon the operator may commence the 
spraying operation after only a minimum "start 
ing-up" loss of time. 
Whenever the spray gun is operated the heated 

lacquer passes directly from the conduit coil 20 
through the gun and onto the work, and when 
ever the gun trigger pressure is relaxed the heated 
lacquer is shunted into the return conduit 28. 
The valve 30 operates to maintain the pressure 
at the spray gun approximately constant for opti 
mum performance of the gun, but inasmuch as 
the demand for lacquer rate of discharge from 
the gun fluctuates widely in accord with the 
spraying operation requirements, the output load 
on the pump l4 will similarly vary. .Since the 
pump I4 is preferably of the positive displace 
ment type, for efiicient operation under high 
pressure conditions, it is therefore preferred to 
employ a compressed air type motor as indicated 
at I5 for driving the pump. By supplying air to 
the motor l5 at constant pressure, the motor 
pump unit will operate at correspondingly vary 

' ing speeds so as to deliver the required ?uctuat 
ing volumes of lacquer under a constant pres 
sure. The valve 30 alone would be incapable of 

furnishing the required volume-to-pressure con 
trol under such widely ?uctuating output de 

. mand conditions, and thus it is the combination 
of the valve 30 and the compressed air motor l5 
that produces the desired performance. Also, 
use of a compressed air type motor as indicated 
at I5 is desirable because it avoids “sparking" 
such as might ignite explosive vapors in the re 
gion of the spraying operation. , 
Whenever the temperature of the lacquer com 

ing from the coil 20 exceeds the prescribed de 
gree the thermostat switch 24 operates automati 
cally to temporarily de-energize the heater 38; 

' and whenever the pump I4 is stopped, or in event 
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of a mechanical failure resulting in loss of oper 
ating pressure within the conduit system, the 
pressure responsive switch 34 will operate auto 
matically to de-energize the heater. A small 
"pin” hole is preferably drilled through the disc 
of the check valve l8 as indicated at 45, so as 
to permit a gradual bleeding oif of the operative 
pressure within the conduit system whenever the 
apparatus is shut down. This insures opening 
of the pressure switch 34 and de-energization of 
the heating element when the apparatus is in 
active, and therefore eliminates the possibility 
of accidental and dangerous overheating inci 
dental to shut downs. Also, the opening through 
the check valve operates at all times in the man 
ner of a safety outlet, permitting escape of ex 
cessive pressures from the system. 
Thus, it will be appreciated that the apparatus 

of the invention comprises a mechanically and 
electrically simple operative and control organi 
zation which maintains the spraying lacquer at 
constant temperature and pressure;- and which 
is characterized particularly in that only a small 
quantity of lacquer is required to ?ll the “start 
ing-up” circulating and heating system of the 
apparatus, whereby it may be brought into full 
operation within a minimum of time after a 
“cold" start. It will also be appreciated that by 
reason of the arrangement of the over supply re 
turn conduit system, return of "hot” lacquer to 
the “cold" lacquer supply tank is avoided. This 
avoids heating of large quantities of lacquers and 
minimizes evaporation losses of the volatile sol 
vents in the material being handled. 

It will also be appreciated that although one 
specific form of the apparatus of the invention 
has been shown and described in detail herein, 
it will be apparent to those skilled in the art that 
the invention is not so limited but that various 
changes may be made therein without departing 
from the spirit of the invention or the scope of 
the appended claims. 

I claim: 
1. In a liquid heating and spray system, in com 

bination, a spray gun, a liquid supply source un 
der atmospheric pressure, a continuously operated 
positive displacement pump, liquid intake conduit 
means connecting said source to the intake of 
said pump, a discharge conduit connected to the 
discharge port of said pump and to the intake 
connection of said spray gun, a heater arranged 
in heat exchange relation with said discharge 
conduit, a return conduit connected to the return 
connection of said spray gun and to the intake 
port of said pump, a pressure regulator in said 
return conduit to maintain a constant pressure at 
said spray gun, means responsive to the tempera 
ture of the fluid within said discharge conduit for 
regulating operation of said heater, and a check 
valve in said intake conduit. 

2. In a liquid heating and spray system, in com 



2,517,049 

bination, a spray gun, a liquid supply source un 
der atmospheric pressure, a continuously oper 
ated positive displacement pump, liquid intake 
conduit means connecting said source to the in 
take of said pump, a discharge conduit connected 
to the discharge port of said pump and to the 
intake connection of said spray gun and passing 
through a water bath, an electric heater arranged 
in heat exchange relation with said water bath, 
a return conduit connected to the return connec 
tion of said spray gun and to the intake port of 
said pump, a pressure regulator in said return 
conduit to maintain a constant pressure at 
said spray gun, thermostat means responsive 
to the temperature of the ?uid within said 
discharge conduit for regulating operation of 
said heater. and a check valve in said intake con-, 
duit. 

3. In a liquid heating and spray system, a 
spray gun, a continuously operated pump, a dis 
charge conduit connected to the discharge port 
of said pump and to the intake connection or said 
spray gun, a heater arranged in heat exchange re 
lation with said discharge conduit, a return con 
duit connected to the return connection of said 
spray gun and to the intake port of said pump, a 
pressure regulator in said return conduit to main 
tain a constant pressure at said spray gun, means 
responsive to the temperature of the ?uid within 
said discharge conduit for regulating operation of 
said heater, means responsive to loss of pressure 
in said return conduit to de-energize said heater, 
and a fresh ?uid supply conduit having a check 
valve therein and connected into the intake port 
of said pump. 

4. In a liquid heating and spray system, a spray 
gun,acontinuously operated positive displacement 
pump. a compressed air operated motor driving 
said pump, a discharge conduit connected to the 
discharge port of said pump and to the intake 
connection of said spray gun, a heater arranged 
in heat exchange relation with said discharge 
conduit, a return conduit connected to the return 
connection or said spray gun and to the intake 
port of said pump, a pressure regulator in said 
return conduit to maintain a, constant pressure at 
said spray gun, means responsive to the tempera 
ture of the ?uid within said discharge conduit for 
regulating operation of said heater, means re 
sponsive to loss of pressure in said return conduit 
to de-energize said heater, and a fresh ?uid sup 
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ply conduit having a check valve therein and con- _ 
' nected into the intake port of said pump. 

5. In a liquid heating and spray system, in com- , 
bination, a spray gun, a liquid supply source un 
der atmospheric pressure, a continuously operated 
positive displacement pump, liquid intake con 
duit means connecting said source to the intake 
of said pump, a discharge conduit connected to 
the discharge port oi’ said pump and to the intake 
connection of said spray gun and passing through 
a water bath, a heater arranged in heat ex 
change relation with said water bath, a return 
conduit connected to the return connection of said 
spray gun and to the intake port of said pump, 
a pressure regulator in said return conduit to 
maintain a constant pressure at said spray gun, 
means responsive to the temperature ‘of the ?uid 
within said discharge conduit tor regulating op 
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6 
eration of said heater, and a 
intake conduit. 

6. In a liquid heating and spray system, a spray 
gun, a continuously operated positive displace 
ment pump, a compressed air motor driving said 
pump, a discharge conduit connected to the dis 

check valve in said 

charge port of said pump and to the intake con- ' 
nection of said spray gun and passing through a 
water bath, a, heater arranged in heat exchange 
relation with said water bath, a return conduit 
connected to the return connection of said spray 
gun and to the intake port of said pump, a pres 
sure regulator in said return conduit to maintain 
a constant pressure at said spray gun, thermostat 
means responsive to the temperature of the ?uid 
within said discharge conduit for regulating‘ op 
eration of said heater, means responsive to loss 
of pressure in said return conduit to deenergize 
said heater, and a fresh ?uid supply conduit lead 
ing to the intake port of said pump. 

7. In a liquid heating and spray system, a spray 
gun, a continuously operated pump, a discharge 
‘conduit connected to the discharge port of said 
pump and to the intake connection of said spray 
gun, a, heater arranged in heat exchange relation 
with said discharge conduit, a return conduit con 
nected to the refurn connection of said spray gun 
and to the intake port of said pump, a pressure 
regulator in said return, conduit to maintain a 
constant pressure at said spray gun, means re 
sponsive to the temperature of the ?uid within 
said discharge conduit for regulating operation 
of said heater, means responsive to loss of pres- _ 
sure in said return conduit to de-energize said 
heater, 8. fresh ?uid supply conduit connected 
into the intake port of said pump. and a check 
valve having a small bleed of! opening there 
through in the line of said fresh ?uid supply 
conduit. _ 

8. In a liquid heating and spray system, a spray 
gun, a continuously‘ operated positive displace 
ment pump, a compressed air operated motor 
driving said pump, a discharge conduit connected 
to the discharge port of said pump-and to the 
intake connection of said spray gun, a heater ar 
ranged in heat exchange relation with said dis 
charge conduit, a return conduit connected to the 
return connection of said spray gun and to the 
intake port of said pump, a pressure regulator in 
said return conduit to maintain a constant pres 
sure at said spray gun, means ‘responsive to the 
temperature or the ?uid within said discharge 
conduit for regulating operation of said heater, 
means responsive to loss of pressure in said re 
turn conduit to de-energize saidheater, a fresh 
?uid supply conduit connected into the intake 
port of said pump, and an only partially closing 
check valve in said fresh ?uid supply conduit. 

ARTHUR L. STEVENS. 
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