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This invention relates in general to spray painting, and 
more particularly to apparatus for direct spray application 
of coating compositions to surfaces without employment 
therewith of compressed air or the like gases. Some of 
the coating compositions which can be applied in accord 
ance with this invention include materials which may be 
more speci?cally de?ned as varnishes, vinyls, lacquers, 
enamels, plastics, and the like, as Well as texture and 
acoustic materials and those generally termed “paint.” 

Heretofore and at the present time, compressed air is 
generally employed through suitable nozzle devices as the 
means for atomizing the coating material and directing 
the resultant ?nely dividedspray toward the working sur 
face to be coated. For such purpose, relatively large vol 
umes of air at pressures of from approximately 40 to 80 
lbs. per square inch are usually required. Even under the 
best of such conditions, it is necessary to use not only rela 
tively large volumes of air, but also relatively large pro 
portions of thinners or solvents in most of the coating 
materials in order to reduce the viscosity sufficiently and 
otherwise modify the ?uid characteristics of the coating 
composition such that it will ?ow to the nozzle device at 
the proper rate and interact with the air stream to form a 
?nely divided spray of adequate solidity, volume, and 
form. ~ 

Such combined requirements for both relatively large 
volumes of spray air and solvent thinners have a number 
of disadvantages. First, the relatively large proportion 
of thinner or solvent required to be used greatly increases 
the total initial cost of the coating material. Secondly, 
because of the relatively large volume and high velocity 
of the air associated with such conventional air spray de 
vices, \a considerable proportion of the coating material in 
and surrounding the spray is propelled in the form of a 
light, fog-like stream, and because such air stream ob 
viously‘ cannot penetrate the working surface toward 
which it is directed, but must be largely de?ected before 
reaching such surface, the fog of coating material is there 
by likewise de?ected by the de?ected air stream from the 
course of the spray and never impinges upon the working 
surface. A large percentage of the coating material is 
thus carried away and dissipated in the surrounding air in 
the form of a ?ne dust. Thirdly, the cooling effect re 
sulting from release of the spray air undesirably cools the 
coating composition and tends to cause condensation of 
water vapor both within the spray and on the surface to 
which the spray is applied, which is detrimental to the 
quality and appearance of the resultant coating. 

Additionally, the continuous requirement for large ,vol 
umes of pressure air represents an appreciable power de 
mand, which is inherently ine?iciently utilized and which 
further adds to the cost of the coating operations. Fur 
thermore, the conventional air spray method of coating 
the interior of relatively'small enclosures or containers 
is impractical in many cases, "as those experienced in the 
art will appreciate. 

Attempts heretofore made to eleminate the use of com 
pressed air in connection with so-called spray painting 
have been unsatisfactory for a number of reasons, among 
them being the practical difficulties of applying su?icient 
pressure to and successfully pumping the kind of?uids 
or semi-plastic coating compositions involved. The ?uid 
handling, pumping, and controlling equipment heretofore 
employed has been subject to operational di?iculties and 
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rapid wear and deterioration. Among the operational 

' di?iculties encountered has been the lack of uniformity 
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and control of the pressures involved, when apparatus of 
otherwise practical design has been used. By this is meant 
that when relatively high speed pulsationless types of high 
pressure pumping equipment is attempted to be used, it is 
found to be extremely unsuited to the intermittent han 
dling of relatively small quantities of viscous and some 
times abrasive coating compositions. On the other hand, 
when relatively low speed pumping equipment, such as 
conventional reciprocating pumps are used, which are 
more suited for handling these materials, relatively high 
amplitude pressure pulsations and non-uniform pressures 
usually result. Contributing largely to such dif?culties 
are the requirements for the pumping equipment to handle 
intermittently a relatively low and extremely variable 
volume of viscous coating material at relatively high pres 
sure. Also, such systems were heretofore very di?icult, if 
not impracticable to clean up, that is, to purge all the rela 
tively complicated internal parts after use. 

It is, therefore, ‘an object of this invention to eliminate 
the hereinbefore mentioned di?iculties and disadvantages 
heretofore associated with conventional spray coating 
methods and apparatus. ' ‘ ' 

It is an object of this invention to furnish a spray paint-. 
ing system which generally raises the ef?ciency of transfer 
of the coating compositions to the working surfaces to 
be coated. ' 

It is another object of this invention to furnish a spray 
painting system, in which the requirements for use of 
thinners in the coating compositions is minimized together 
with the attendant reducton in cost. ’ 

It is another object of this invention to supply a spray 
coating system, in which the use of compressed air is 
eliminated, thereby eliminating the waste of coating com 
position inherently associated with such use of compressed 
a1r. 

It is still another object of this invention to present a 
spray painting system of increased ef?ciency and in which 
the power requirements for its operation are reduced. 

It is a further important object of this invention to 
furnish a coating composition pumping and pressurizing 
system, which has superior operating characteristics in 
regard to accurate control of output pressure and freedom 
from pressure variations and pulsations. 

It is also an object of this invention to furnish a so 
called spray painting system as aforesaid, in which the 
apparatus is more durable and troublefree. 
The objects of this invention are in general attained by 

a system, in which the use of compressed air or the like gas 
’ is completely eliminated and high pressurization of the 
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coating composition itself is solely employed for atomiz 
ing and forming the coating material spray. The objects 
are also attained by the use of ?uid pressurization means, 
which is of improved e?iciency and in which the working 
parts are of relatively slow or low velocity in so far as its 
relation to or contact with the coating composition is 
concerned, combined with novel and improved control 
means formaintaining the output of such pressurization 
means at a constant pressure, freefrom pulsations. 

These and other objects, advantages, and features of 
novelty will be evident hereinafter. 

in the drawings, which illustrate a preferred embodiment 
and mode of operation of the invention and in which 
like reference characters designate the same or similar 
parts through the several views: 
FIGURE 1 is a view partly diagrammatic and partly 

in longitudinal section of the general assembly of the 
apparatus and illustrating one stage of its operation. 
FIGURE 2 is a view of a fragmentary portion of the 

apparatus of FIGURE 1 and illustrating another stage of 
. its operation. 
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FIGURES is an enlarged detail rear elevational view 
of a portion of the valving apparatus of FIGURES l 
and 2. - 

Apparatus 
Referring mainly to FIGURE 1 of the drawings, for 

convenience of description the apparatus may be con— 
sidered as comprising two main portions, namely, the oil 
pressurizing and actuating system shown within the dotted 
enclosure A, and the coating composition pressurizing and 
circulation system shown Within the dotted enclosure B. 

Referring ?rst mainly to the aforesaid oil pressurizing 
and actuating system ‘apparatus shown within the dotted 
enclosure A,'an oil reservoir is shown at it) for containing 
a suitable quantity of oil or the like hydraulic ?uid for 
supply to the system. The suction inlet connection of a 

I positivedisplacement pump 12 is connected through pipe 
- 14h) 'a ?lter “which is submerged in the body of oil 18 
within the ‘reservoir ‘iii. The‘discharge of pump 12 is 
connected through pipes 29 and 22 to an inlet-outlet con 
nection 24 in the bottom of an accumulator 24? which is 
preferably of the conventional bladder type. The oil 
pressure line 20 and accumulator 26 are,‘ in turn, con 
nected through pipe 2%, pressure regulator 36, and branch 

. pipe 32 to the pressure inlet port connection 34 of a four 
way, rotary pilot valve ‘36. The oil pressure line 2% and 
accumulator 2d are also connected by 'way of pipe 218, 
pressure regulator 34}, and branch pipe 4% to the pressure 
inlet 42 of atfour-way, piston type control valve 44-, the 
construction and operation of which is; described herein 
after. - 1 

The discharge or exhaust connection 46 of the control 
valve 44. is connected- by way of return lines 48. and 49 
.to'return pipe 5%} which enters the oil reservoir ill. The 
discharge or exhaust connection 52 of the before men 
tioned four-way pilot valve 36 likewise makes return con 
nection through lines 54 and as to the return pipe 5th which 
‘enters the oil reservoir 10. An automatic pressure relief, 
unloading valve 56 and a manually operable bypass valve 

‘ 58 interconnect the‘oil pump pressure discharge line 2% 
with the return line 49. A pressure gauge 47 is connected 
through pipe 51 to the oil pressure line 45}; 
The four-way control valve 44 is constructed with an 

_, elongated inner bore 64), which contains three axially 
_ spaced apart cylindrical valve spools 62, 64, and as inter 
connected for simultaneous axial movement within the 
bore 69 by a common axial piston rod 68, one end of 
which extends outwardly through an end thereof and into 
a pilot cylinder 76 wherein it is connected to a pilot piston 
'72. Opposite internal ends 74 and 76 of the pilot cylinder 
7t), onopposite sides of the piston 72, are connected 
through pipes 78 and 8t}, respectively, to opposite port 
connections 82 and 84 of the four-way pilot valve 36. 
The bore oil of the control valve 44 is provided with 

?ve annular axially spaced apart ports, namely, an outer~ 
most pair of exhaust ports 88 and ~§ll, an inner, opposite 
pair of pressure inlet and outlet control ports 92 and 94, 
and a central pressure inlet ‘port 96, The before men 
tioned pressure line; 40 makes connection at 4-2 with the 
said pressure inlet port as, as before mentioned. The‘ ex 
haust ports 83 and 95B are connected through a common 
internal manifold passage Till} with the beforementioned 
exhaust connection as _‘which is, in turn, connected 
through pipe 48 and line 49 to return connection 5%? to the 
oil reservoir iii, as before described. 
The inletand outlet ports 5*2 and $4 of the control valve 

44 make connection respectively through pipes Hi2 and 
194 with inlet connections 1% and 1%, which lead 
through internal head passages 11% and 112. to the opposite 
internal ends 114 and 116 of a relatively large hydraulic 
actuating cylinder l2tlL- The actuating cylinder 12s con 
tains a piston 122 attached to the inner end of a piston rod 
124, which extends outwardly through a packing gland 
126 in the rod end of the hydraulic cylinder for connec 
tion with the pistonrod of an opposite pressurizing cylin 
der, as hereinafter more fully described. 
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4 
Referring next primarily to the before mentioned coat 

ing composition pressurizing system apparatus shown 
within the dotted enclosure B of the drawings, the pres 
surizing cylinder previously referred to is shown at 1311‘. 
The pressurizing cylinder l?tl contains in its bore a piston 
132 connected to the inner end of a piston rod 134 which, 
in turn, passes out through the rod end of the cylinder 
through a packing gland 13d and makes coaxial coupling 
at 138 wth the before mentioned piston rod 12.4 extending 
from the piston 122 of the actuting cylinder 12%}. Oppo 
site inner ends 140 and 142 of the pressurizing cylinder 
13%? on opposite sides of the piston 132 make connection 
by Way of internal head passages M4 and 14d, respectively, 
to exterior connections 148 and 15$. 
A coating composition feed and circulation pump 152 

has its inlet connection i554 connected through suction 
pipe 156, ?lter 158 to a ?exible suction hose tea, the inlet 
end 162 of which is adapted to be placed in a body of 
coating material, as shown at 164 contained within a suit 
able container, such as a can or drum laid. 
The discharge 168 of the feed pump 152 is connected 

through pipe feed 1'76 and thence through opposite check 
valves 172 and 174 and manifold feed pipes 1'76 and 178 
to the before mentioned connection inlets 148 and 154), 
respectively, at opposite ends or" the pressurizing cylinder 
53%}. The check valves 172 and 174 act in the manner 
indicated by the arrows shown thereon to permit the 
coating composition to ?ow therethrough to the opposite 
ends of the cylinder in the directions indicated by the 
arrows, but to prevent ?ow therethrough in the opposite 
directions. The discharge line 178 of the pump 152 is 
also connected by way of manifold pipe 180 to an adjust 
able back pressure relief valve 182 which, in turn, is con 
nected through a return pipe 184 to a ?exible hose 186, 
the opposite end of which is, in turn, adapted to be placed 
within the before mentioned container 166 for return 
and recycling of coating composition from the feed pump, 
as hereinafter described. For convenience, the ?exible 
suction hose lot} and return hose 182 may be mechani 
cally attached together by suitable clip means IS& 
The before mentioned connections 148 and 15d of the 

pressurized cylinder 1% are also connected respectively 
through check valves 1% and 192 to a discharge line 194 
provided at the end thereof with a hose connection 1%. 
In operation, spray gun, as illustrated generally at 200, 
is connected through a suitable high pressure hose 1% 
to the hose connection 1% from which it receives its 
supply of pressurized coating composition. The coating 
composition discharge line 194 is also connected through a 
pipe 232 to a pressure accumulator 204 adapted to con 
tain a volume of entrapped air for the purpose of smooth 
ing out pulsations and maintaining a relatively uniform 
pressure of the coating composition fed to the spray 
gun 22%. 
The oil pressurizing pump 12 and the coating compo 

sition feed pump 152 are drivingly connected through 
separate belt drives 2% and 208, which extend respective 
131 between pulley 21%- on the drive shaft of pump i2 and 
pulley 212 on the drive shaft of the feed pump 152 and 
pulleys at 2312- on the shaft of a suitable prime mover, 
such as a gasoline engine, as indicated at 2%. 

Extending laterally from the coupling 138, which inter 
connects the piston rods 124 and 234; of the cylinders 12% 
and 136, respectively, is a ?ange member 22%. Mounted 
adiacent the flange member 22% intermediate the confront 
ing ends of the cylinders 12% and 13% on a parallel guide 
member 222 is an axially reciprocable sleeve 224. The 
sleeve 224 is provided with annular stop flanges 22-6 and 
228 on opposite ends thereof, which are positioned to be 
engaged by ?ange 2%} adjacent the opposite limits of re 
ciprocation of the piston rods 124 and 134 as a unit, there 
by to shiftthe sleeve 224 axially on the guide member 222 
within predetermined axial limits. Extending from an 
intermediate portion of the sleeve 224 is a control arm 
230, the outer cylindrical end of which engages the 
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groove formed between opposite radial ?ngers 232 and ' 
234 forming the outer end of a forked lever 236. The 
opposite end of lever 236 is ?xed to a shaft 238, which 
extends into the interior of the four-way control» valve 
56 and is coupled to the interior plug valve portion thereof 
shown at 246, for rotation of such plug valve portion 240 
between valving limits, as hereinafter speci?ed. The 
plug portion 244 of the control valve 36 is provided with 
a pair of diametrically opposite passages 242 and 244 
adapted to perform a valving interconnecting action 
between the several. control valve ports and connections 
52, 82, 34, and 84, as hereinafter more fully described in 
connection with the operation of the apparatus. 

_ Operation 

To initiate the operation of the h‘ereinhefore described 
spray system, the bypass valve 58 is ?rst opened, after 
which the engine 26d is started which drives both the oil 
pump 12 and the coating composition feed pump 152. 
The oil pump 12 withdraws oil from the reservoir lltl 
through the ?lter 1d and suction pipe 14 and discharges 
it into the pressure line 20 and thence through the opened 
bypass valve 58 and return through pipes 49 and 50 to 
the oil reservoir. After the oil pump 12 has thus been 
put into‘ operation, the bypass valve 58 is closed, and im 
mediately thereafter, in the absence of a demand for 
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the coil return exhaust lines 49 and 50 by way of passage 
11%}, cylinder connection 146, pipe 102, valve port 92, 
and through the open interval intermediate the valve 
spools 62 and 64 to the manifold passage 100, valve ex 
haust connection 46, and pipe 48. , 
The differential pressure thus applied across the pis 

ton 122 in the actuating cylinder 12%) tends to-move it in. 
a left hand direction, as indicated by arrow 118, thus 
also tending to move the piston rods 124 and 134 and 
the piston 132 in the pressurizing cylinder 130 in the 
direction indicated byarrow 118. Such motion will be 
intermittent and at relatively slow rate depending upon 
the occurrence and rate of demand for coating composi 
tion from the pressurizing cylinder 1%, as controlled by 
the spray gun 2%. When the piston‘ rod assembly has 
moved in the left hand direction, as indicated by the ar 
row 118, sul?ciently far to bring the ?ange 220 carried by 

, the coupling 133 into engagement with the stop ?ange 218 
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discharge of'coating composition from the spray gun 230, 3 
the oil pressure in the pressure line 26 builds up to a 
value determined by the adjustment of the unloading by 
pass valve 56. The unloading valvev 56ris then adjusted 
until the desired pressure is maintained in the pressure 
line-2t). The oil pump 12. and the unloading valve 56 are 
preferably such that a substantially constant pressure of 
2200 lbs. may be maintained in the pressure line 20. 
The pressure in line 2i} and oil therein is transferred 

through pipe 22 to the accumulator 26 in sufficient quan 
tity to bring the pressure in the accumulator 26 up to the 
same pressure as that existing throughout line 29. This 
oil pressure is communicated through pipe connection 
28 to the pressure regulator valve 30 and thence through 
one branch pipe 32 to the pressure inlet port connection 34 
of pilot valve 36, and through the other branch pipe 40 to 
the pressure inlet 42 of the pilot operated control valve 
44, both at a suitable pressure determined by the pres 
sureregulating valve 31} and as indicated by the pressure 
gauge 47 in accordance with the pressure requirements 
of the particular coating composition to be applied to 
the spray gun 2%. Normally, for most coating composi 
tions, the-regulator valve 30 is adjusted to give an oil 
pressure in pipes 32 and 40- in the order of 50 to 2200 
lbs. per square inch. 

Assuming the pilot valve 36 initially to be in the posi 
tion shown in FIGURE 1, oil is transferred under pres 
sure through branch pipe 32, inlet port connection 34, 
valve passage 244, port connection 84, and pipe 8t) into 
the end 76 of the pilot cylinder '70, and the opposite end 
74 of the pilot cylinder ‘79 is connected through pipe 73, 
pilot valve port connection 82, pilot valve passage 242, 
pilot valve port connection 52 to pipe 54 and thence 
through return pipe lines 49 and 50 ‘to the oil reservoir 
19. Under the latter conditions, the piston 72 in the 
cylinder 7 9 is immediately forced to the extreme left hand 
position, and thereby moves the valve spools 62, 64, and 
66 within the bore 68 of the control valve likewise 
to their extreme left hand positions, all as shown in 
FIGURE 1. In this latter position of the valving mecha 
nism of the control valve 44, the oil under pressure, which 
flows through the pressure regulator 39, is free to flow 
through branch pipe 40, control valve pressure inlet 42, 
valve port 96, and thence through the opening interval 
between valve spools 64 and 66 and out through port 
94, pipe 104, through cylinder connection 163 and pas 
sage 112, into the right hand end 166 of the actuating 
cylinder 120. At the same time, the left hand end 114 of 
the actuating cylinder 12% is put into communication with 
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on the left hand end of sleeve 224, the arm 23% carried 
thereon will engage the ?nger 234 and thereby cause the 
valve lever 236 to be moved, such as to rotate the central 
plug portion 246 of the pilot valve 36 in a counterclock 
wise, direction from the position shown in FIGURE 1 v 
to the position shovm in FIGURE 2, or as illustrated 
in FIGURE 3, from the position shown in solid lines 
to the position shown in broken lines. 1 ' 

' With the plug portion 244) of the pilot valve 36 thus 
positioned,.as shown in FIGURE 2, the oil pressure con 
nections to, the pilot cylinder 70, the control valve 94, 
and to the actuating cylinder 120 will be the reverse of 
that previously described and shown in FIGURE 1. ' Oil 
under pressure, which passes through pressure regulator - 
valve 3% will then flow through branch pipe 32 into pilot 
valve inlet port, connection 34, through valve passage 244, 

. out at pilot ‘valve port connection 82, and through pipe 78 
into the left hand end 74 of pilot cylinder '70, and the 
right hand inner end 76 of pilot cylinder 79 will ‘at the 
same time be connected through pipe 84 to the pilot valve 
port connection 84, through valve passage 242, out of 
pilot valve port connection 52, and through pipe 54 to V 
the return lines 49 and 5d, and thence to the oil reservoir 
10. Under the latter conditions, the piston 72 in the 
pilot cylinder 71} will be immediately forced into its ex 
treme right hand position, as shown in FIGURE 2, and 
will like-wise position the valve spools 62, 64, and 66 also 
in their most right hand position within the ‘bore Gil of 
the control valve 44. With the valve spools 62, 64, and 
66 of the control valve 44 thus positioned, oil under 
pressure can then flow through the pressure regulator 
valve 30 and branch pipe 4th, into control valve pressure 
inlet 42, through control valve inlet port 96, through the 
interval immediate the valve spools 62 and 64 to the 
port ?2, and thence out through pipe 102 and into con 
ection 1%, through passage 110 into the left hand end 

114 of the actuating cylinder 120. The opposite right 
hand end 116 of the actuating cylinder 120 is at the same 
time put in exhaust communication with the oil reservoir 
return lines 49 and 50 by way of the passage 112 in the 
end of actuating cylinder 12d, out through connection‘ 
108, through pipe 104, and into port 94 of the control 
valve '44, and thence through the interval between the 
valve spools 64 and 66 to the exhaust port 96’ and from 
there out through the exhaust manifold passage ltitl and 
pipe 48 to the before mentioned return lines 49 and 50. 
Under the latter conditions, the differential pressure 

applied across the piston 122 of the actuating cylinder 120 
is such as to tend to move it in a right hand direction, as 
indicated by the arrow 119, as viewed in FIGURE 2. 
Such motion will be intermittent and at a relatively slow _ 
rate depending upon the occurrence, frequency, and rate 
of demand of‘coating composition from the pressuriz~ 

_ ing cylinder 130, as controlled by the spray device 290. 

75 

- When such latter motion occurs, the piston rods 3.23 
and 134, the coupling 138, and the ?ange 22d) carried 
thereby are likewise moved in a right hand direction until 
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the ?ange 220 engages the stop 2Z8 of the slide sleeve and the slide sleeve 224 and the arm 232. carried there _. 

are moved in a right hand direction until the extreme 
right hand position thereof has been reached, as shown in 
FIGURE 1, and the position of the plug portion 246‘ of 
the pilot valve ii?'and other conditions initially described 
are thereby reestablished. ' 

Thus, as and when the pistons 122 and 1343- move to 
gether between their extreme right hand and left hand 

' positions within the cylinders 129 and 135?, the plug of 
the pilot valve is correspondingly rotaL'onally moving 
back and forth between the valving positions illustrated 

' in FIGURES 1 and 2 and in enlarged detail in FIGURE 
3, thereby valving the actuating oil alternately to opposite 

_ sides of the pistonlZZi in opposite, ends of the actuating 
cylinder lit}; and thereby causing reciprocating move-v 
ment of the piston 132 in the pressurizing cylinder 13%. 
The coating composition feediand circulating pump 152 

is driven by the engine 26%, and withdraws coating'com 
position from the container res through the suction hose 
res, ?lter 1513, pump inlet pipe 156, and pump inlet, con 
nection 154,- and discharges the coating composition from 
the purnpoutlet connection 168, through pipes 173 and 

. ‘1&3’, relief valve 132;, pipe 134i, and ?exible hose 136 to 
the container laid. Normally, feed pump 15); is run at'a 

, rate, and valve 182 adjusted, such. that thecoating com 
position is. circulated to and from the container see 
through the pump 152 at a rate which'is several times 
greater than the maximum demand for the spraying 
operation. The relief valve 182 is adjusted such as 
normally to result in a back pressure in feed line 1711) of 

' ‘approximately 50 lbs. per square inch ‘or whatever is 
required, depending upon the kind and character of coat 
ing composition being utilized, for adequate supply there? 
of to the pressurizingcylinder 13%. I > 
Assuming that the piston 132 in the cylinder 139 is 

beingIurged-in the left hand‘di'rection indicated by arrow 
11$, asshown in FlGURE‘ 1, the coating composition 

_ under pressure ?ows or tends to ?ow from the coating 
compositionrfeed pump l§2 through feed line 17b, and 
‘thence through check valve 174, pump manifold pipe 178, 
to the inlet connection 15% at the right hand end of the 
cylinder 130, and thence in through the head passage ‘14d 

' into the right handend of the cylinder I142. At the same 
time, pressure is applied by the action of the actuating 
cylinder, to the coating composition already present in 
the left hand endfléltl of the cylinder 13%), which tends 
to force it out throughthe cylinder head passage 144, 
connection 14-8, and thence through check valve 19%, pipe 
194, hose connection 1%, and through the ?exible hose 
1% to the spray gun 2%. Upon intermittent actuation 
of the valve in the spray gun 2%, with the resultant 
intermittent release of coating composition from the 
nozzle, the pressurizing piston R32, and consequently the 
actuating piston 122 are thereby correspondingly released 
for intermittent movement, the effective rate and distance 
of such resultant increments of movement being depend 
entupon the time and frequency of such intermittent 

> operation of the spray gun 2%. 
- Whenthe piston 132 has reached the limit of its left 
hand stroke in cylinder 13%, the valving mechanism is 
actuated, as before described, such as to cause the piston 
£32 to be urged to move toward the right hand end of 
the cylinder IlZlhand piston 132 likewise to be urged 
toward the-right hand end of cylinder 13%, and such 

fmotion will then result in coating composition under 
pressure in‘ the supply line 17b from the feed pump 152, 
?owing or tending to ?ow ‘through the check valve 372, 
manifold connection 176, into cylinder inlet 148, through 

' cylinder passage 144, and thence into the space 144} in 
the left hand end of the cylinder 139; Meanwhile, while 
piston 132 is urged‘ toward the right hand end of the cyl 
inder ' 139, as‘ before mentioned, pressure is thereby 
applied to the coating composition in the space 142 in 

' , the right hand end ofcylinder 136, which tends to force 
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55 
it to llow out through the cylinder passage 146, cylinder 
connection Mil, through manifold pipe 173, check valve 
392 and pipe li‘rll, to the hose connection 196, and thence 
through the ?exible hose ‘B0 to the spray gun 290. 
The before in ntioned reciprocative or axial movements 

of piston 232 will, of course, only occur when and for 
so long as there is demand for coating composition at 
the spray gun 2% resulting from opening of the spray 
go" valve by means of manipulation of the valve trigger 

in a manner Well known in the art. When there is 
no demand for coating composition at the spray gun 2%, 
the coating composition continues to be continuously 
recycled and circulated by means of the feed pump 152 
to and from the coating composition container 166, as 
hereinbelore mentioned, but the pistons 122 and 132 will 
remain stationary in cylinders 12b and lSt}. The accumu 
lator which is connected through pipe 2% to the 
coating composition supply pressure pipe E4, entraps a 
body of air in the top thereof, and such air being at the 
average pressure of the coating composition being sup 
plied, serves as a cushion or pressure reserve to make 
it possible to meet the sudden demands of the spray 

With the pistons 122 and 132; having equal diameters, 
as shown in the drawings, the pressure maintained by 
the system in the coating composition lines leading to 

" the spray gun Elli‘; will be approximately equal to the 
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pressure of the oil supplied from the oil pump i2 through 
the line 2%, as indicated by the pressure gauge 47 and as 
modi?ed by pressure regulator 36, plus the pressure of 
the coating composition from feed pump 152, except for 
frictional losses in the system mainly in the actuating 
cylinder 12% and the pressurizing cylinder 13%. However, 
the oil in the pressurizing and circulating system need 
not necessarily be equal to the coating composition pres 
sure in the coating composition circulating system, but 
the relation therebetween may be made any desired value 
depending upon the ratio of the diameter of piston 122 
in ‘ actuating cylinder 12d and piston £32 in the pres 

" cylinder 13 . 

An important advantage and feature of the pumping 
system, as hereinbefore described, resides in its operating 
characteristics, made possible by its novel pressurizing, 
‘feeding, and valving arrangement, which precludes the 
occurrence of any appreciable intervals of pressure drop 
or so-cslled dead center effects between pressurizing 
strokes of the piston pump. Thus, a substantially con 
stant pressure is always maintained and available at the 
spray gun regardless of the rate and frequency of spray 
ing operation. in normal operations, a pressure of the 
order of 2000 lbs. per square inch is maintained in the 
coating composition feed leading to the spray gun. 

Specific apparatus, which has been found suitable for 
use as the principal components of the hereinbefore de 
scribed apparatus are as follows. For the pilot valve, 
shown at 36 in the drawings, a Rotary Pilot Valve, Model 
No. 228—A manufactured by the Hydraulic Power Di 
vision of The Hydraluic Press Mfg. Co., 'Mount Gilead, 
Ohio. For the four-way control valve, shown at 44 in 
the drawings, a Four-Way Valve, Model 2200-A—%" 
manufactured by Hydraulic Power Division of The Hy 
draulic Press Mfg. 03., Mount Gilead, Ohio. For both 
the actuating cylinders, shown at 126 in the drawings, 
and the pressurizing cylinder, shown at 130 in the draw 
ings, a 31/5. bore by 4" stroke Heavy Duty Hydraulic Cyl 
inder, manufactured by Atlas Division of Sawyer Ma 
chine \VOl'lCS, Eugene, Oregon. For the oil pump, shown 
at 12 in the drawings, a Hydraulic Piston Pump, Cat. No. 
PP 3093-11, manufactured by Dynex, Incl, Pewaukee, 
Wisconsin. For the coating composition feed pump, 
shown at 152 in the drawings, a B 8: S No. 2—S rotary 
gear pump, manufactured by Brown 8: Sharp Mfg. Co., 
Providence, Rhode island. For the pressure oil unload 
ing valve, shown at as in the drawings. an Unloading 
Valve Part No. 6260543 SAE manufactured by Fluid 
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Controls, Inc., Mentor, Ohio. For the paint supply by 
pass valve, shown at 182 in the drawings‘, a %" Relief 
Valve manufactured by Brown & Sharp Mfg. Co., Provi 
dence, Rhode Island. For the pressure reducing and 
regulating valve, shown at 30 in the drawings, a Pressure 
Reducing Valve, Model No. 2.300 manufactured by Hy 
draulic Power Division of The Hydraulic Press Mfg. 00., 
Mount Gilead, Ohio. For each of the check valves, 
shown at 172, 174, 190, and 192 in the drawings, a Pneu 
Trol Check Valve No. 3000—1/2" manufactured by Auto 
Ponents, Inc, Belwood, Illinois. For the oil ?lter, shown 
at 16 in the drawings, a Suction Line Filter, Model No. 
5 M 75 manufactured by Capital Engineering & Mfg. Co., 
Chicago, Illinois. The spray gun, shown at 200 in the 
drawings, may be any one of a number of suitable and 
well known components which may be purchased on the 
open market. 
While the preferred embodiment of the invention has 

been herein disclosed, it is to be understood that the 
particular embodiment of the invention herein described, 
and shown in the drawings, is merely illustrative and 
not restrictive of the broad invention, and that many 
changes in design, structure, and arrangement may be 
made by those skilled in the art without departing from 
the scope of the invention, as de?ned in the appended 
claims. ' 

What is claimed is: 
1. In a coating composition pressurizing and spraying 

system, apparatus comprising: 
a pump means including means for withdrawing actu 

ating ?uid from a reservoir containing actuating 
?uid and for discharging same therefrom under pres 
sure through a ?rst discharge means; 

means for receiving coating composition from a con 
tainer and conveying same under a given pressure to 
c. pressurizing inlet means; ' 

pressurizing means for receiving coating composition 
from said pressurizing inlet means at said given pres 
sure and simultaneously discharging same through a 
second discharge means at an increased pressure, said 
pressurizing means including: 

a pressurizing cylinder, 
a pressurizing piston reciprocably contained in 

said pressurizing cylinder; 
actuating means operative by actuating ?uid received 

thereby under pressure from said ?rst discharge 
means of said pump means for actuating said pres 
surizing means, 

said actuating means including: 
an actuating cylinder, ' 
an actuating piston reciprocably contained in said 

actuating cylinder, 
said pressurizing and actuating pistons being in 

terconnected by a common means for simulta 
neous reciprocating movement respectively in 
said pressurizing cylinder and actuating cyl 
inder; 

pilot valve means; 
control means actuated by said pistons, including lost 

motion means, for ‘shifting said pilot valve means 
to opposite positions only adjacent the end of each 
opposite reciprocative travel of said pistons; 

control valve means responsive to said shift of said 
pilot valve means for complete movement to op 
posite valving positions upon each said opposite shift 
of said pilot valve means, said pilot valve including 
means for receiving actuating ?uid under pressure 
from said ?rst discharge means and when in one 
‘such shifted position thereof admitting such actuat 
ing ?uid under pressure to a ?rst end of said actuat 
ing cylinder to urge said actuating piston to move 
in a direction therein toward the second end thereof, 
while permitting discharge of actuating ?uid from 
the second end of said actuating cylinder to such 
reservoir, and when in the opposite such shifted posi 
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tion admitting such actuating ?uid under pressure to 
said second end of said actuating cylinder to urge 
said actuating piston to move in a direction therein 
toward the ?rst end thereof, while permitting dis 
charge of actuating ?uid from said ?rst end of said 
actuating cylinder to such reservoir; 

means including valve means operative in connection 
with said pressurizing cylinder for admitting coating 
composition from said pressurizing inlet means to 
a ?rst end of said pressurizing cylinder, and for si 
multaneously discharging coating composition under 
pressure from the second end of said pressurizing cyl 
inder to said second discharge means when said ac 
tuating piston and thereby said pressurizing piston 
is being urged in one direction, therein; 

and for admitting coating composition from said pres~ 
surizing inlet means to said second end of said pres 
surizing cylinder, and for simultaneously discharg 
ing coating composition under pressure from said 
?rst end of said pressurizing cylinder to said second 
discharge means when said actuating piston and 
thereby said'pressurizing piston is being urged in the 
other direction therein, 

the movement of said pressurizing piston and conse 
quently the movement of said actuating piston be 
ing controlled by and occurring only upon dicharge 
of coating composition from said second discharge 
means, 

and means for connecting coating composition release 
and spray forming means to said second discharge 
means. I 

2. In a coating composition pressurizing and spraying 
system, apparatus comprising: 

a pump means including means for Withdrawing actuat 
ing ?uid from a reservoir containing actuating ?uid 
and discharging the same therefrom under a ?rst pres 
sure though a ?rst discharge means; 

means for maintaining said ?rst discharge pressure 
substantially constant; 

means for receiving coating composition from a con 
tainer and conveying same to a pressurizing inlet 
connection means; ~ 

pressurizing means for receiving said coating compo 
sition through said inlet connection means and for 
discharging same through a second discharge means 
at increased pressure; 

said pressurizing means including: 
a pressurizing cylinder, 
‘a pressurizing piston reciprocably contained in 

said pressurizing cylinder, 
and'actuating means operative by actuating ?uid re 

ceived thereby under pressure from said ?rst dis— 
charge means of said pump means; 

said actuating means including: 
an actuating cylinder, 
an actuating piston reciprocably contained in said 

actuating cylinder, 
said pressurizing and actuating pistons being inter 

connected by a common means for simultaneous 
reciprocating movement respectively in said 
pressurizing cylinder and actuating cylinder; 

pilot valve means; 
control means actuated by said pistons including lost 
motion means, for shifting said pilot valve means 
to opposite positions only adjacent the end of each 
opposite reciprocated travel of said pistons; 

control valve responsive to said shift of said pilot valve 
means for complete movement to opposite valving 
positions upon each of said opposite shift of said 
pilot valve means, said pilot valve including means for 
receiving actuating ?uid under pressure from said 
?rst discharge means and when in one such shifted 
position thereof admitting such actuating ?uid under 
pressure to a ?rst end of said actuating cylinder to 
urge said actuating ‘piston to move in a direction 
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therein toward the second end thereof, While per 
mitting discharge of actuating ?uid from the second 
end of said actuating cylinder to such reservoir, and 
when in the opposite such shifted position admitting 
such actuating ?uid under pressure to said second 
end of said actuating cylinder to urge said actuating 
piston to move in a direction therein toward the 
?rst end thereof, While permitting discharge of actu 
ating ?uid from said ?rst end of said actuating cylin 
der to such reservoir; 

means including valve means operative in connection 
with said pressurizing cylinder for admitting coating 
composition through said inlet connection means to 
a ?rst end of said pressurizing cylinder, and for 
simultaneously discharging coating composition 
under pressure from the second end of said pressuriz 
ing cylinder to said second discharge means when 
said actuating piston and pressurizing piston is being 
urged in one direction, as aforesaid, and for admit 
ting coating composition through said inlet connec 
tion means to said second end of said pressurizing 
cylinder, and for simultaneously discharging coating 
composition under pressure from said ?rst end of 
said pressurizing cylinder to said second discharge 
means When said actuating piston and pressurizing 
piston are being urged in the other direction, as 
aforesaid; 

the movement of said pressun'zing piston and conse 
quently the movement of said actuating piston there 
by being effected by both the pressure of the actu 
ating ?uid and the pressure of the coating composi 
tion, and being controlled by and occurring only 
upon discharge of coating composition from said 
second discharge means, 

and means for connecting coating composition release 
and spray forming means to said second discharge 
means. 

3. In a coating composition pressurizing and spraying 
system, apparatus comprising: 

a pump means including means for Withdrawing actu 
ating ?uid from a reservoir containing actuating ?uid 
and for discharging same therefrom under pressure 
through a ?rst discharge means; 

means for receiving coating composition from a con 
tainer and conveying same to a pressurizing inlet 
means; 

pressurizing means for receiving coating composition 
from said pressurizing inlet means and simultaneous 
ly’ discharging same through a second discharge 
means at an increased pressure, 

said pressurizing means including: 
a pressurizing cylinder, 
a pressurizing piston reciprocably contained in 

said pressurizing cylinder, 
actuating means operative by actuating ?uid received 

thereby under pressure irom said ?rst discharge 
means of said pump means for actuating said pres 
surizing means, 

said actuating means including: 
an actuating cylinder, 
an actuating piston reciprocably contained in said 

actuating cylinder, 
said pressurizing and actuating pistons being inter 

connected by a common means for simultaneous 
reciprocating movement respectively in said 
pressurizing cylinder and actuating cylinder; 

control valve means actuated by said pistons including 
lost motion means,tfor shifting said valve means to 
opposite positions only adjacent the end of each op 
posite reciprocative travel of said pistons, said con~ 
trol valve including means for receiving actuating 
?uid under pressure from said ?rst discharge means 
and when in one. such shifted position thereof ad 
mitting such actuating ?uid under pressure to a ?rst 
end of said actuating cylinder to urge said actuating 
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piston to move in a direction therein toward the sec 
ond end thereof, While permitting discharge of actu 
ating ?uid from the second end of said actuating cyl 
inder to such reservoir, and when in the opposite such 
shifted position admitting such actuating ?uid under 
pressure to said second end of said actuating cylinder 
to urge said actuating piston to move in a direction 
therein toward the ?rst end thereof, While permitting 
discharge of actuating ?uid from said ?rst end of 
said actuating cylinder to such reservoir; 

means including valve means operative in connection 
with said pressurizing cylinder for admitting coating 
composition from said pressurizing inlet means to a 
?rst end of said pressurizing cylinder, and for simul 
taneously discharging coating composition under 
pressure from the second end of said pressurizing 
cylinder to said second discharge means when said 
actuating piston and thereby said pressurizing piston 
is being urged in one direction, therein; 

and for admitting coating composition from said pres 
surizing inlet means to said second end of said pres 
surizing cylinder, and for simultaneously discharging 
coating composition under pressure from said ?rst 
end of said pressurizing cylinder to said second dis 
charge means when said actuating piston and thereby 
said pressurizing piston is being urged in the other 
direction therein, 

the movement of said pressurizing piston and conse 
quently the movement of said actuating piston being 
controlled by and occurring only upon discharge of 
coating composition from said second discharge 
means, 

and means for connecting coating composition release 
and spray forming means to said second discharge 
means, 

4. In a coating composition pressurizing and spraying 
system, apparatus comprising: 

a ?rst pump means for receiving ?uid from a reservoir 
and discharging same at a ?rst predetermined in 
creased pressure; 

a second pump means for receiving coating composi 
tion from a container and discharging same at a sec 
ond predetermined increased pressure; 

pressurizing means, connected to said ?rst pump means 
and actuatable by said ?uid discharged therefrom, 
for receiving said coating composition from said sec 
ond pump means under said second predetermined 
pressure and simultaneously discharging said coating 
composition through discharge means at a third pre 
determined pressure greater than said second prede 
termined pressure; 

and means for connecting spray forming means to said 
discharge means. 

5. In a coating composition pressurizing and spraying 
system, apparatus comprising: 

a ?rst pump means for receiving fluid from a reservoir 
and discharging same at a ?rst predetermined in 
creased pressure; 

a second pump means for receiving coating composition 
from a container and discharging same at a second 
predetermined increased pressure; 

pressurizin g means, connected to said ?rst pump means 
and actuatable by said ?uid discharged therefrom, for 
receiving said coating composition from said second 
pump means under said second predetermined pres 
sure and simultaneously discharging said coating 
composition through discharge means at a third pre 
determined pressure greater than said second prede 
termined pressure; 

means for circulating coating composition from such 
container through said second pump means and re 
turn to such container at a rate greater than that at 
which said pressurizing means receives coating com 
position from said second pump means; 

and means for connecting spray forming means to said 
discharge means. 



‘ 6. In a coating composition pressurizing and spraying 
system, apparatus comprising: 

a ?uid reservoir; 1 
a ?rst pump means including means for receiving ?uid 
from said reservoir and discharging same therefrom 
through a ?rst discharge’ means; 

unloading valve means interconnecting said ?rst dis 
charge means and said reservoir for bypassing ?uid 
from said ?rst discharge means to said reservoir 
when the ?uid pressure in said ?rst discharge means 
exceeds a ?rst predetermined value; ’ 

a second pump means, including means for receiving 
coating composition from a container and discharg 
ing same through a second discharge means; 

unloading valve means for interconnecting said sec 
ond discharge means and such container for circulat 
ing coating composition from such container through 
said second pump means and return to such container 

’ when the coating composition in said second dis 
charge means reaches a second predetermined pres 
sure; 

pressurizing means actuatable by said ?uid discharged 
' from said ?rst pump means, for receiving said coat 

ing; composition from said second pump means 
through said second discharge means and simultane 
ously discharging same through a third discharge 
means at a ?nal pressure greater than said second 
predetermined pressure; 7 

and means for connecting spray forming means to said 
third discharge means. 

are/gees. 
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7. In a coating composition pressurizing and spraying ' 
system, apparatus comprising: 

an actuating ?uid reservoir; - ‘ ‘ 

a ?rst pump means for withdrawing actuating ?uid 
from said reservoir and discharging same therefrom 
under pressure through a ?rst discharge means; 

adjustable unloading valve means interconnecting said 
?rst discharge means and said reservoir for bypassing 
actuating ?uid from said ?rst discharge means to 
said reservoir when the actuating ?uid pressure in 
said ?rst discharge means exceeds a ?rst predeter 
mined value; 

a second pump means, including means for receiving 
coating composition from a container and discharg 
ing same through a second discharge means; ‘ 

adjustable unloading valve means for interconnecting 
said second discharge means and such container for 
continuously circulating coating composition through 
said second pump means and such container when 
the coating composition in said second discharge 
means reaches a second predetermined pressure; 

pressurizing means for receiving said coating composi 
tion from said second pump means through said 
second discharge means at said'predetermined pres 
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sure and simultaneously discharging same through 
a third discharge means; . 

actuating means operative by actuating ?uid received 
thereby under pressure from said ?rst discharge 
means of said ?rst pump means for actuating said 
pressurizing means‘; 

regulator means intermediate said ?rst discharge means 
and said actuating means for maintaining the said 
actuating ?uid received by said actuating means from 
said ?rst discharge means at substantially a constant 
predetermined pressure, thereby maintaining coating 
composition in said third discharge means likewise 
at a substantially constant predetermined pressure; 

and means for connecting means to said third discharge 
means for releasing coating composition therefrom 
in the form of a spray. 

8., In a coating composition pressurizing and spraying 
system, apparatus comprising: 

a ?rst pump means including means for Withdrawing 
actuating ?uid from a reservoir containing actuating 
?uid and discharging same therefrom under pressure 
through a ?rst discharge means; 
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14 
a second pump means including means for receiving 

coating composition from a container and discharging 
same under increased pressure to a second discharge 
means; 

pressurizing means for receiving said coating composi 
tion from said second pump means through said 
second discharge means at said increased pressure 
and discharging same through a third discharge 
means; ' 

said pressurizing means including: 
a pressurizing cylinder, 
a pressurizing piston reciprocably contained in said 

pressurizing cylinder; 
actuating means operative by actuating ?uid received 

thereby under pressure from said ?rst discharge 
means of said ?rst pump means for actuating said 
pressurizing means; 

said actuating means including: 
an actuating cylinder, 

an actuating piston reciprocably contained in said 
actuating cylinder, 

said pressurizing and actuating pistons being inter 
connected by a common piston rod means for 
simultaneous reciprocating movement respec 
tively in said pressurizing cylinder and actuating 
cylinder; ‘ 

pilot valve means; 
control means actuated by said piston rod means, in 

cluding lost motion means, for shifting said pilot 
valve means to opposite positions only adjacent the 
end of each opposite reciprocative travel of said pis 
to-n rod means; ‘ _ ‘ 

control valve means responsive to said shift of said 
pilot valve means for complete movement to op 
posite valving positions upon each said opposite shift 
of said pilot valve means, said pilot valve, including 
means for receiving actuating ?uid under pressure 
from said ?rst discharge means and when in one such 
shifted~ position thereof admitting such actuating 
?uid under pressure to a ?rst end of said actuating 
cylinder to urge said actuating piston to move in a 
direction therein towardthe second end thereof, 
while permitting discharge of actuating ?uid from 
the second end of said actuating cylinder to such 
reservoir, and when in the opposite such shifted 
position admitting such actuating ?uid under pres— 
sure to said second end of said actuating cylinder 
to urge said actuatingv piston to move in a direction 
therein toward the ?rst end thereof, while permitting 
discharge of actuating ?uid from said ?rst end of 
said actuating cylinder to such reservoir; 

means including valve means operative in connection 
with said pressurizing cylinder for admitting coating 
composition under said increased pressure from said 
third discharge means to a ?rst end of said pressuriz 
ing cylinder, whereby said pressurizing piston is urged 
to‘ move in said pressurizing cylinder toward the 
second end thereof, and for discharging coating com 
position under pressure from the second end of said 
pressurizing cylinder to said third discharge means 
when said actuating piston and thereby said pres 
surizing piston is being urged in one direction, ‘as 
aforesaid; 

and for admitting coating composition from said third 
discharge means to said second end of said; pres 
surizing cylinder whereby said pressurizing piston is 
urged to move in said pressurizing cylinder toward 
said ?rst end thereof, and for discharging coating 
composition under pressure from ‘said ?rst end of 
said pressurizing cylinder towsaid third discharge 
means when said actuating piston and thereby said 
pressurizing piston is being urged in the other 
direction, 

the movement of said pressurizing piston and con 
sequently' the movement of said actuating piston 
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being controlled by and occurring only upon dis 
charge of coating composition from said third dis 
charge means, 

and means for connecting coating composition release 
and spray forming means to said third discharge 
means. _ v 

9. In a coating composition pressurizing and spraying 
system, apparatuscomprising: 

a ?rst pump means including means for withdrawing 
actuating ?uid from a reservoir containing actuating 
?uid and discharging the same therefrom under pres 
sure througha ?rst discharge means; 

adjustable unloading valve means. including means for 
interconnecting said ?rst discharge means and such 
reservoir for bypassing actuating ?uid from said ?rst 
discharge means to said reservoir when the actuating 
?uid pressure in said ?rst discharge means exceeds 
a ?rst predetermined value; 

a second pump means including means for receiving 
coating composition from a container and discharg 
ing’ same under increased pressure to a second dis 
charge means; ' , 

adjustable‘ unloading valve means interconnecting said 
second discharge means and such container for con 
tinuously circulating coating composition through 
said second pump means and such container when 

'the coating composition in said second discharge 
means reaches a sec-0nd predetermined pressure; 

pressurizing means for receiving said coating composi 
tion from said second pump means through said 

, -second discharge means at saidpredetermined pres 
sure and discharging same through a third discharge 
means; 

’ said pressurizing means including: 
a pressurizing cylinder, 
2. pressurizing piston - reciprocably contained in 

said pressurizing cylinder, and 
actuating means operative by actuating ?uid re 

ceived thereby under pressure from said ?rst 
discharge means of said ?rst pump means for 
actuating said pressurizing means; 

said actuating means including: 
an actuating cylinder, 
an actuating piston reciprocably contained in said 

actuating cylinder, 
_ said pressurizing and actuating pistons being inter 

connected by a common piston rod means for 
simultaneous reciprocating movement respec 
tively in said pressurizing cylinder and actuating 

, cylinder; ‘ 

pilot valve means; 
control means actuated by‘ said piston rod means in 

cluding lost motion means, for shifting said pilot 
valve means to opposite positions only adjacent the 

7 end of each opposite reciprocated travel of said piston‘ 
rod means; , 

, controlvvalve means responsive to said “shift of said 
pilot valve means'for complete movement to oppo 
site valving positions upon each of said opposite shift 

‘ of said pilot valve means, said pilot valve including 
means for receiving actuating ?uid under pressure 
from said ?rst‘discharge means and when in one such 
shifted position thereof admitting such actuating ?uid 
under pressureto a ?rst end of said actuating cylin 
der to urge said actuating piston to move in a direc 
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tion therein toward the second end thereof, while > 
permitting discharge of actuating ?uid from the sec— 
ond end of said actuating cylinder to such reservoir, 

16 
and when in the opposite such shifted position per 
mitting such actuating ?uid under pressure to said 
second end of said actuating cylinder to urge said 
actuating piston to move in a direction therein toward 
the ?rst end thereof, while permitting discharge of 
actuating ?uid from said ?rst end of said actuating 
cylinder to such reservoir; 

means including valve means operative in connection 
with said pressurizing cylinder for admitting coating 
composition under said increased pressure from said 
third discharge means to a ?rst end of said pressuriz 
ing cylinder, whereby said pressurizing piston is 
urged by said coating composition pressure to move 
in said pressurizing cylinder toward the second end 
thereof, and for discharging coating composition 
under pressure from the second end of said pres 
surizing cylinder to said third discharge means when 
said actuating piston and pressurizing piston is being 
urged in one direction, as aforesaid; 

and for admitting coating composition from said third 
discharge means to said second end of said pressuriz 
ing cylinder, whereby said pressurizing piston is urged 
to move in said pressurizing cylinder toward said ?rst 
end thereof, and for discharging coating composition 
under pressure from said ?rst end of said pressuriz 
ing cylinder to said third discharge means when said 
actuating piston and pressurizing piston are being 
urged in the other direction, as aforesaid; 

the movement of said pressurizing piston and conse 
quently the movement of said actuating piston there 
by being caused by both the pressure of the actuating 
?uid and the pressure of the coating composition, and 
being controlled by and occurring only upon dis 
charge of coating composition from said third dis 
charge means, 

and means for connecting coating composition release 
and spray forming means to said third discharge 
means. 

10. Apparatus in accordance with claim 9 and regula 
tor means intermediate said ?rst discharge means and 
said actuating means for maintaining said actuating ?uid 
received by said actuating means at substantially a con 
stant predetermined pressure, thereby maintaining coating 
composition in said third discharge means likewise at a 
substantially constant predetermined pressure. 

11. Apparatus in accordance with claim 9 and regulator 
means intermediate said first discharge means and said 
actuating means for maintaining said actuating ?uid re 
ceived by said actuating means at substantially a constant 
predetermined pressure; 

and regulator means in said second discharge means 
for maintaining said coating composition received by 
said pressurizing cylinder at substantially constant 

' predetermined pressure, 
thereby maintaining coating composition in said third 

‘discharge means likewise at a substantially constant 
predetermined pressure.— 
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