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United States Patent Office 2,941,726 
Patented June 21, 1960 

1. 

2,941,726 
BOOSTERACTION ARLESS SPRAY UNIT 

Harry Szczepanski, 407 Henry Ave. SE., 
Grand Rapids, Mich. 

Filed Nov. 19, 1954, Ser, No. 470,058 
5 Claims. (Cl. 239-139) 

- This invention has been developed for the direct spray. 
ing of a liquid without the use of a high-velocity stream 
of air for transporting the particles of material from the 
spray orifice over to the target. It is conventional for 
paints and other coating materials to contain a volatile 
solvent, or a mixture of them, and the breakup of the 
stream of material into a mist (in the type of equipment 
to which this invention is related) is induced through a 
preliminary heating of the spray material to a point above 
the temperature at which one of the solvents will boil un 
der atmospheric pressure (or the chamber pressure within 
which the spraying operation is conducted). Prior to the 
ejection of the sprayed material from the nozzle of the 
spray unit, it is maintained under sufficient pressure to 
prevent boiling. As the liquid emerges from the spray 
orifice, the sudden tendency for the solvent to vaporize 
generates an almost explosive action within the spray 
stream causing it to disperse into the fine mist necessary 
for proper uniform coverage of articles being coated. 

Stated in these terms, the procedure outlined above is 
not new. It is commonly referred to as "airless spraying," 
and several types of equipment have been devised which 
make use of it. Patent Numbers 1,457,634; 2,176,128; 
and 2,481,813 describe the use of this principle, and this 
invention is intended primarily to provide a compact and 
simplified mechanism for utilizing this system of opera 
tion. Previous developments have centered their atten 
tion around the maintenance of the liquid to be sprayed 
at a high temperature and pressure throughout the liquid 
supply system. General practice has been simply to 
supply the spray unit with heated spray material under 
pressure, with a valve arrangement disposed to control 
the flow through the supply line. The cost of maintain 
ing an entire supply system (including tanks, pumps, con 
duits, and so forth) at an elevated pressure and tempera 
ture has created such practical difficulties as to interfere 
with the utilization of this type of operation. A very im 
portant feature of this invention is the elimination of the 
necessity of maintaining the supply system up to the "gun". 
at either an elevated temperature or pressure. The spray 
material, therefore, exhibits no tendency to break down 
into its components, nor to be converted under the effects 
of long-sustained heat. In the preferred form of this in 
vention, spray material is admitted to a chamber under 
an initially low pressure (sufficient to prevent boiling of 
the material while in the gun), with the supply system 
provided with a check valve preventing outflow from this 
chamber. A spray nozzle communicates with the cham 
ber, and a piston rod operated by an air cylinder is dis 
posed so that reciprocation of the piston causes the rod 
to be projected and withdrawn from the spraying cham 
ber. The projection of the piston rod into the chamber 
causes a sufficient displacement of material to generate a 
very high pressure, which is sufficient to force the spray 
material out through the nozzle orifice at the requisite velocity. 
An auxiliary valve is provided in the neighborhood of 
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the nozzle, and which controls the flow from the spray 
chamber to the nozzle. This valve is operative to permit 
flow only during the operation of the air cylinder. The 
preferred form of this valve involves a piston and cylinder 
actuator in which air is admitted from the main air cylin 
der to withdraw the valve into open position. The return 
of the main driving piston, accompanied by the filling of 
the spraying chamber with a new charge of liquid, may 
therefore take place within a heated chamber without 
volatilizing the included solvent, since the auxiliary valve 
will at that moment be in closed position. As an alter 
native to the piston-operated auxiliary valve, an indepen 
dent pressure-limiting valve may be used which requires 
the generation of a given level of pressure within the 
spray chamber before fluid is permitted to pass out 
through the nozzle. The admission of the spraying liquid 
into the chamber need therefore only be under a pressure 
sufficient to maintain the liquid state of the solvent, 
which is ordinarily far less than that required for the spraying operation. 

In contrast to the heating of the entire paint-supply 
system, this invention provides for the application of heat 
to a small quantity of spray material immediately prior to 
the ejection thereof through the spray nozzle. One modi 
fication of this invention provides for a jacket for the 
circulation of heating fluid around the spray chamber, 
and a second modification delivers heat directly to the 
nozzle unit itself, preferably through the use of electrical 
resistive elements controlled by suitable thermocouple 
equipment. With the heated nozzle unit, temperature of 
the spray material is raised as it passes through the nozzle 
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itself. To facilitate the heat exchange, the nozzle may be 
provided with inwardly-extending fins so as to increase 
the net amount of surface contact between the liquid and 
nozzle conduit. 
The several features of this invention will be discussed 

in detail by an analysis of the particular embodiments il 
lustrated in the accompany drawings. 

In the drawings: 
Figure 1 presents a view in elevation, partially in sec 

tion, of a spray gun embodying this invention, with the 
mechanism in the position corresponding to the inactive 
condition. - 

Figure 2 presents a view of the same device shown in 
Figure 1, with the mechanism at the extreme end of the 
spraying operation. - ". . . -- . . . 

Figure 3 presents a modified form of this invention 
which utilizes a different system for the application of 
heat to the sprayed material. 

Figure 4 presents a section showing the details of the 
heated nozzle and outlet valve utilized in the modification 
shown on Figures 1 and 2. 

Figure 5 presents a section taken on a plane 5-5 of 
Figure 2. 

Figure 6 is a section taken on a plane 6-6 of Figure 3. 
Figure 7 is a section taken on the plane 7-7 of Fig 

ure 4. 
Figure 8 presents a form of nozzle which may be 

utilized with the present invention. 
Referring to Figures 1, 2, 4, 5, 6, and 7, a spray gun. 

having a body 10 is provided with a main driving cylinder 
11 with the end-wall 12 separating the driving cylinder 
from the spraying chamber 13. - The cap 14 provides an 
end-wall for the cylinder at the opposite end from the 
wall 12. An opening 15 in the end wall 12 is engaged 
by the piston rod 6 which is attached to the piston 17, 
this assembly being urged to the left as shown in the 
drawings by the action of the spring 18. A snap ring 
19 establishes a stop limiting this movement. A sealing 
ring 20 prevents flow of material through the opening 
15 as movement of the piston rod to the right causing 
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it to project into the spray chamber 13 creates spraying 
pressure therein. 
The body 10 of the spray gun is provided with a handle 

2 and a trigger 22. The trigger is pivotally mounted on 
the pin 23, and a clockwise movement of the trigger 
about the pin induces movement to the left of the control 
valve 24. An air conduit 25 is machined in the handle 
21, and is provided with a suitable connection fitting 26 
as shown. The conduit 25 communicates with the cylin 
der 1, and the depression of the trigger positions the 
cut-away portion 27 of the valve 24 to permit flow of air 
into the cylinder. A spring 28 operates against the 
handle structure to bias the valve member 24 to the right 
to the closed position; and in this position the cut-away 
29 provides an exhaust passage for the escape of air 
from the cylinder through the upper portion of the con 
duit 25, the chamber containing the spring 28, and out 
Wardly through the exhaust passage 30. 
On the return of the piston rod from the position 

shown in Figure 2 to that shown in Figure 1, a new sup 
ply of spray material is taken in an inlet fitting 31 to 
which is connected a suitable hose (not shown) communi 
cating with a supply of liquid under appropriate pressure. 
The ball valve 32 restricts the direction of flow through 
the fitting 3 to prevent outflow from the chamber 3. 
The application of heat to the spray material may 

be accomplished either through the system illustrated in 
Figure 3 or that illustrated in Figure 4. The unit shown 
in Figures 1 and 2 is with the mechanism shown in Fig 
lure 4, which includes an electric heating element 33 
wound around a portion of a nozzle unit 34 of thermally 
conductive material. The heating element 33 is prefer 
ably separated from the surrounding structure by the 
transverse insulating discs 35 and 36, and the assembly 
of discs, coil, and nozzle unit is held in position by the 
retaining cap 37. A hole 38 is provided in the housing 
10 to accommodate the leads (not shown) which supply 
the electrical energy to the heating element 33. The 
Spray material is heated as it passes through the conduit 
portion 39 of the nozzle 34, and the exchange of heat 
from the nozzle to the fluid may be facilitated through 
the use of fins 40 which are parallel to the axis of the 
conduit 39 and extend radially inward to increase the 
total amount of surface to which the sprayed material is 
exposed. Preferably, a thermocouple unit (not shown) 
is incorporated in the heating element 33 for the control 
of the temperature, since the flow of material at a high 
velocity will rapidly withdraw the heat from the nozzle 
unit. Continued application of sufficient electricity to 
maintain the temperature will result in an excessive heat 
after the flow of paint material has ceased, unless the 
current is reduced in response thereto. 

Referring to Figure 3, a spraying unit is illustrated 
which has a body 41 provided with a handle 42, a driving 
cylinder 43, a spraying chamber 44, and an inlet fitting 
45. This fitting is part of a conduit communicating with 
the Supply system. An outer cylindrical wall 46 is formed 
around the structure establishing the chamber 44, which 
provides a jacket 47 within which heated liquid may be 
circulated to maintain an elevated temperature within the 
chamber 44. Inlet and outlet connections 48 and 49, 
respectively, communicate with the jacket, and are formed 
to receive conventional hose fittings (not shown). The 
structure of the driving cylinder, the piston, and the asso 
-ciated members shown in Figure 3 are similar to that 
illustrated in Figures 1 and 2. 
The elevation of the temperature within the chamber 

44 through circulating heated liquid in the jacket 47 
renders it advisable to provide the outlet valve construc 
tion which is positioned immediately adjacent the nozzle. 
This same valve system may also be utilized in conjunc 
tion with the nozzle-heating system provided in the devices 
illustrated in Figures 1, 2, and 4 for added convenience. 
Since the entire spray chamber 13 is not subjected to 
elevated temperature, the problem of preventing prema 
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4. 
ture outflow of fluid under the vapor pressure of the 
solvent does not occur to as great an extent in the nozzle 
heater modification. However, since it is advisable to 
supply paint to the spray chamber under sufficient pres 
sure to assure rapid filling of the chamber, it follows that 
the outlet through the nozzle should be blocked so that 
such pressure does not cause the paint material to flow 
prior to the operation of the piston. A valve member 
50 (refer to Figure 4) is slideably mounted in the hous 
ing 10, and is disposed to block the conduit 51 leading 
from the chamber 13 (or chamber 44) outwardly through 
the nozzle. A spring 52 biases the valve member 50 to 
the closed position, and a piston 53 is acted upon by air 
pressure admitted through the conduit 54 within the 
cylinder 55 to withdraw the valve member 50 from ob 
structing position. The conduit 54 is preferably con 
nected so that it receives pressure at approximately the 
same time as does the driving cylinder, resulting in the 
opening of the conduit 51 during periods in which pres 
sure is maintained in the spray chamber 44. The cap 
56 maintains the valve components in assembled rela 
tionship, and the spring 52 returns the valve to closed 
position on the release of the pressure from the driving 
cylinder (and on the consequent release of spraying pres 
sure from within the spraying chamber 44). It may be 
noted that a high-pass pressure-responsive valve may be 
substituted for the valve structure just described, with a 
valve adjusted to retain sufficient pressure within the 
chamber 44 to maintain the solvents of the spray material 
in the liquid condition at the temperatures used. An 
excess of such pressures generated by the action of the 
piston rod will open the valve and permit flow through 
the nozzle. 

Referring to Figure 8, a nozzle unit is illustrated which 
may be used in conjunction with either of the illustrated 
modifications, with appropriate changes being made for 
the mounting structure. The body portion 57 contains a 
bore 58 providing a conduit for the flow of spray mate 
rial. A pair of opposite outlet channels 59 and 60 are 
preferably formed with their axes intersecting the axis 61. 
of the bore 58. This configuration will result in the crea 
tion of a fan-type spray due to the interaction of the 
streams flowing from the outlets 59 and 60. It may be 
noted that a time factor is involved between a) the mo 
ment of emergence of the spray material from the orifices, 
and b) the breakup of the liquid into a fine mist as a re 
sult of the vaporization of the particular solvents. The 
axes of the openings 59 and 60 may be directed to inter 
sect at a point which is reached by the liquid prior to sub 
stantial volatilization, resulting in the interaction of two 
relatively solid streams. The axes may also be oriented 
so that intersection of the two streams occurs at a point 
after a selected degree of volatilization has been come 
pleted. 
The particular embodiments of this invention which 

have been illustrated and described herein are for illus 
trative purposes only and are not to be considered as a 
limination upon the scope of the appended claims. In 
these claims, it is my intent to claim the entire invention 
disclosed herein except as I am limited by the prior art. 

I claim: 
1. A spraying device, comprising: a body having a 

driving cylinder and means forming walls defining the 
opposite ends of said driving cylinder, one of said walls 
having an opening therein, said body also having a cham 
ber communicating with said opening and coaxially dis 
posed with said cylinder opening; piston means disposed 
in said driving cylinder for axial movement therein and 
including piston rod means slideably received in said 
opening; first biasing means, said first biasing means in 
cluding a coil spring acting between said piston means and 
said body urging said piston means in a direction to with. 
draw said rod means from said chamber, said rod means having a length selected to prevent disengagement from 
said opening within the normal stroke of said piston 

  



means; second biasing means, said second biasing means 
being operative to urge said piston means in the direction 
to project said rod means into said chamber, said second 
biasing means including air pressure supply means having 
intake and outlet conduits communicating with said driv 
ing cylinder, and valve means for said conduits; spray 
nozzle means having a conduit communicating with said 
chamber; liquid-supply means communicating with said 
chamber and including a one-way valve preventing back 
flow from said chamber via said liquid-supply means; 
heating means including a jacket in heat-conducting re 
lationship with said chamber and provided with inlet and 
outlet conduits; and outlet valve means controlling the 
flow of liquid between said chamber and said nozzle 
means, said outlet valve means including a piston actua 
tor acting in a cylinder and operative to open said outlet 
valve means in response to pressure in said driving cyl 
inder, and also including a spring in said cylinder opera 
tive to bias said valve to closed position, 

2. A spraying device, comprising: a body having a 
driving cylinder and means forming walls defining the 
opposite ends of said driving cylinder, one of said walls 
having an opening therein, said body also having a cham 
ber communicating with said opening and coaxially dis 
posed with said cylinder opening; piston means disposed 
in said driving cylinder for axial movement therein and 
including piston rod means slideably received in said 
opening; first biasing means, said first biasing means urg 
ing said piston means in a direction to withdraw said rod 
means from said chamber, said rod means having a length 
selected to prevent disengagement from said opening 
within the normal stroke of said piston means; second 
biasing means, said second biasing means being operative 
to urge said piston means in the direction to project said 
rod means into said chamber, and including air pressure 
supply means having intake and outlet conduits communi 
cating with said driving cylinder, and valve means for said 
conduits; spray nozzle means having a conduit communi 
cating with said chamber; liquid-supply means communi 
cating with said chamber and including a one-way valve 
preventing backflow from said chamber via said liquid 
supply means; heating means including a jacket in heat 
conducting relationship with said chamber and provided 
with inlet and outlet conduits; and outlet valve means 
controlling the flow of liquid between said chamber and 
said nozzle means, said outlet valve means being biased to 
closed position and including a piston actuator acting in 
a cylinder and operative to open said outlet valve means 
in response to pressure in said driving cylinder. 

3. In combination with a liquid-supply system provid 
ing a spray liquid having a volatile component, said sys 
tem maintaining said liquid at a pressure and temperature 
corresponding to that of the liquid condition of said com 
ponent, a spraying device, comprising: a body having a 
driving cylinder and means forming walls defining the 
opposite ends of said driving cylinder, one of said walls 
having an opening therein, said body also having a cham 
ber communicating with said opening and coaxially dis 
posed with said cylinder opening; piston means disposed 
in said driving cylinder for axial movement therein and 
including piston rod means slideably received in said 
opening; first biasing means, said first biasing means in 
cluding a coil spring acting between said piston means and 
said body urging said piston means in a direction to with 
draw said rod means from said chamber, said rod means 
having a length selected to prevent disengagement from 
said opening within the normal stroke of said piston 
means; second biasing means being operative to urge said 
piston means in the direction to project said rod means 
into said chamber and including air pressure supply 
means having intake and outlet conduits communicating 
with said driving cylinder, and valve means for said con 
duits; spray nozzle means having a conduit communicat 
ing with said chamber; conduit means communicating be 
tween said liquid supply system and with said chamber 
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and including a one-way valve preventing backflow from 
said chamber; heating means including a jacket in heat 
conducting relationship with said chamber and provided 
with inlet and outlet conduits; and outlet valve means 
controlling the flow of liquid between said chamber and 
said nozzle means, said outlet valve means operating to 
prevent such flow when liquid pressure in said chamber 
is below a selected level. 

4. In combination with a liquid-supply system provid 
ing a spray liquid having a volatile component, said sys 
tem maintaining said liquid at a pressure and temperature 
corresponding to that of the liquid condition of said com 
ponent, a spraying device, comprising: a body having a 
driving cylinder and means forming walls defining the 
opposite ends of said driving cylinder, one of said walls 
having an opening therein, said body also having a cham 
ber communicating with said opening; piston means dis 
posed in said driving cylinder for axial movement therein 
and including piston rod-means slideably received in said 
opening; first biasing means, said first biasing means in 
cluding a coil spring acting between said piston means 
and said body urging said piston means in a direction to 
withdraw said rod means from said chamber, said rod 
means having a length selected to prevent disengage 
ment from said opening within the normal stroke of said 
piston means; second biasing means, said second biasing 
means being operative to urge said piston means in the 
direction to project said rod means into said chamber, 
and including air pressure supply means having intake 
and outlet conduits communicating with said driving cyl 
inder, and valve means for said conduits; spray nozzle 
means having a conduit communicating with said cham 
ber; conduit means communicating between said liquid 
supply system and with said chamber and including a one 
way valve preventing backflow from said chamber; heat 
ing means in heat-conducting relationship with the con 
tents of said chamber; and outlet valve means controlling 
the flow of liquid between said chamber and said nozzle 
means, said outlet valve means operating to prevent such 
flow when liquid pressure in said chamber is below a se 
lected level. 

5. In combination with a liquid-supply system provid 
ing a spray liquid having a volatile component, said sys 
tem maintaining said liquid at a pressure and temperature 
corresponding to that of the liquid condition of said com 
ponent, a spraying device, comprising: a body having 
a driving cylinder and means forming walls defining the 
opposite ends of said driving cylinder, one of said walls 
having an opening therein, said body also having a cham 
ber provided with an opening; piston means disposed in 
said driving cylinder for axial movement therein and in 
cluding piston rod means slideably received in said open 
ing; first biasing means, said first biasing means urging 
said piston means in a direction to withdraw said rod 
means from said chamber, said rod means having a length 
selected to prevent disengagement from said openings 
within the normal stroke of said piston means; second 
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biasing means, said second biasing means being operative 
to urge said piston means in the direction to project said 
rod means into said chamber, and including air pressure 
supply means having intake and outlet conduits com 
municating with said driving cylinder, and valve means 
for said conduits; spray nozzle means having a conduit 
communicating with said chamber; conduit means com 
municating between said liquid supply system and with 
said chamber and including a one-way valve preventing 
backflow from said chamber; heating means including a 
jacket in heat-conducting relationship with said chamber 
and provided with inlet and outlet conduits; and outlet 
valve means controlling the flow of liquid between said 
chamber and said nozzle means, said outlet valve means 
operating to prevent such flow when liquid pressure in 
said chamber is below a selected level. 

(References on following page) 
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