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SPRAY GUN WITH PRESSURE OPERATED VALVE 

This invention relates to spray guns for coating materials 
and more particularly to spray guns having pressure ?uid-ac 
tuated servo piston means in the housing of the gun for the 
control of the coating material valve therein. Such spray guns 
are normally used for airless spraying of coating material 
under high pressure and for remotely controlling automatic 
spraying equipment intended for similar or other spraying 
operations. Conventionally the servo piston means are moved 
by a spring during one of the strokes in the reciprocation 
thereof and by pressure ?uid during the other stroke. 

It is an object of the invention to provide in spray guns of 
the above type, a simpli?ed servo piston means in which both 
strokes of the servo piston means are powered by pressure 
?uid without actuation of the servo piston means by springs. A 
further object of the invention is to provide in spray guns of 
the above type a servo piston means of a design more ef?cient 
in utilizing the pressure fluid power acting thereagainst for 
quick opening or closing of the coating material valve. A still 
further object is to provide in spray guns of the above type a 
servo piston means of tandem design without actuating 
springs. 

For the above and other purposes there is according to the 
invention provided a spray gun comprising a housing, nozzle 
means on said housing, means for supplying coating material 
under pressure to said nozzle means, a coating material valve 
for controlling the ?ow of such material through said nozzle 
means, a source of pressure fluid, a cylinder in said housing, 
differential servo piston means connected to said coating 
material valve and having a stem portion thereon sealingly but 
slidably guided in said housing, said differential servo piston 
means being movable in said cylinder to perform alternately 
opening and closing strokes therein under the action of pres 
sure fluid from said source for controlling said coating materi 
al valve, said differential servo piston means dividing said 
cylinder in a ?rst cylinder chamber around said stem and a 
second cylinder chamber opposite to said ?rst cylinder 
chamber, means for keeping said ?rst cylinder chamber pres 
surized by pressure ?uid from said source during the strokes of 
said servo piston means, a maneuvering valve, and means con 
trolled by said maneuvering valve for either supplying pres 
sure fluid from said source to said second chamber for produc 
ing one of the strokes of said servo piston means against the 
action of said pressure ?uid in said ?rst chamber, or relieving 
the pressure ?uid in said second chamber for releasing the 
other stroke of said servo piston means under the action of 
said pressure ?uid in said ?rst chamber. 
The above and other purposes of the invention will become 

obvious from the following description and from the accom 
panying drawings in which three embodiments of the inven 
tion are illustrated by way of example. It should be understood 
that these embodiments are only illustrative of the invention 
and that various further modi?cations thereof may be made 
within the scope of the claims. 

In the drawings FIG. 1 shows a longitudinal section through 
a remotely controlled automatic spray gun according to one 
embodiment of the invention. As depicted in FIG. 1 pressure 
?uid is supplied to the spray gun via a diagrammatically illus 
trated maneuvering valve such as to keep the coating material 
valve of the spray gun closed. FIG. 2 shows the spray gun in 
FIG. 1 in another position with the maneuvering valve in relief 
position and the coating material valve open. FIG. 3 shows a 
longitudinal section through an automatic spray gun of 
modi?ed embodiment with the coating material valve therein 
closed FIG. 4 shows a longitudinal section corresponding to 
FIG. 3 but with the coating material valve open. FIG. 5 shows 
a longitudinal section through a spray gun according to a third 
embodiment of the invention. 

In FIGS. 1 and 2 the housing of the spray gun is designated 
by 10 and is provided with a servo piston means consisting of a 
differential piston 13 controlling the ?ow of paint from/a ?rst, 
or paint cylinder chamber 20. The piston 13 has a stem por 
tion 13‘ thereon sealingly but slidably guided in the housing 10 
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2 
in a bore 29 in free communication with the atmosphere. The 
piston 13 is journaled for reciprocation in a cylinder 141 pro 
vided in a backhead 14 which is screwed to the rear end of the 
spray gun housing 10. The differential piston 13 consists of a 
resilient packing cup 15 slidably cooperating with the cylinder 
141 and a washer 30 retaining the packing cup 15 against a 
rear shoulder on the steam 13‘. The washer 30 is locked by a 
tightening nut screwed onto the stem 13. The packing cup 15 
divides the cylinder 141 in two second and third cylinder 
chambers 16, 12 of which said chamber 16 is disposed around 
the stem 13‘ and said third chamber 12 is at the end thereof 
opposite to chamber 16. By means of a conduit 17 the second 
cylinder chamber 12 is connectable via a maneuvering valve 
11 alternatively to a supply hose and a source 37 of pressure 
?uid such as compressed air or to the atmosphere. 
By means of a stop screw there is affixed to the stem 131 of 

differential piston 13 the stem 18 of a coating material valve 
19. The valve 19 is disposed in a coating material or paint 
chamber 20 in the front portion of the housing 10. At the 
traverse into the paint chamber 20 the coating material valve 
stem 18 is surrounded by a sealing ring 28 of packing material 
which is compressed by the aid of a packing nut 27. Via a con 
duit 21 the paint chamber 20 is supplied with coating material 
under high pressure of the order of magnitude of 300 at 
mospheres. The paint chamber 20 has an outlet ori?ce 31 con 
trolled by the valve 19. An 'atomizing nozzle means 25 is kept 
in place coaxially with and in front of the outlet ori?ce 31 by 
means of a retaining nut 22. 
The housing 10 is provided with a cross bore 26 disposed 

proximate to the coating material valve axis and serving as a 
suspending or ?xation hole'for the housing 10 when the spray 
gun is to be mounted for automatized work. I ' 

In FIG. 1 the maneuvering valve 11 is set to a position in 
which pressure ?uid is supplied from the source 37 via the 
maneuvering valve 11 and conduit 17 to the cylinder chamber 
12. The differential piston 13 is thus power biased in forward 
direction towards the outlet ori?ce 31 and the paint valve 19 is 
maintained ?rmly on its seat around the outlet ori?ce 31. The 
edge of the packing cup 15 is turned towards the cylinder 
chamber 16 and in the position depicted in FIG. 1 the cup 15 
consequently acts as a check valve means allowing pressure 
?uid to flow to the cylinder chamber 16 while the cylinder 
chamber 12 is pressurized. When the maneuvering valve 11 is 
switched to exhaust cylinder chamber 12, FIG. 2, the charge 
of pressure ?uid trapped in cylinder chamber 16 expands, acts 
against piston packing cup 15 and displaces the differential 
piston 13 rearwardly away from the outlet ori?ce 31. The 
opening stroke of the coating material valve 19 thus started is 
ampli?ed by coating material pressure in the paint chamber 
20 which acts on the valve 19 and valve stem 18 axially in the 
opening direction thereof. 
As soon as the maneuvering valve 11 is returned the posi 

tion indicated in FIG. 1, the cylinder chamber 12 is again ?lled 
by pressure ?uid and the differential piston 13 is moved in its 
closing stroke forwardly overcoming the counter pressure in 
cylinder chamber 16. Cylinder chamber 16 is charged at the 
initial stage simultaneously with chamber 12 by pressure ?uid 
entering chamber 12 and ?owing past the packing cup 15. 
During the closing stroke the differential piston 13 closes the 
coating material valve 19 and compresses simultaneously 
therewith the pressure ?uid charge in cylinder chamber 16 to 
a pressure slightly higher than line pressure. 

In the embodiment depicted in FIGS. 3 and 4 the servo 
piston means which at the stem end thereof is affixed to the 
coating material valve stem 18, is of tandem design. In the 
spray gun housing 32 the servo piston means is thus provided 
with an outer tandem piston head 13 affixed to a stem 131 and 
sealingly but slidably guided in a partition 34 within the hous 
ing 32. Similar to the embodiment in FIGS. 1, 2 piston head 13 
and stem 13‘ provide a differential piston guided in a bore 14' 
in a backhead 14. In the housing 32 there is provided coaxially 
with the bore 14 a bore 33 in which is slidable an intermediate 
pistonhead 36 incorporating a packing cup 35. The inter 
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mediate pistonhead 36 is affixed to the stem 13‘ of the piston 
head 13 and is kept in position thereagainst by an extension 
stem 13“ which is screwed onto the forward end of stem 13‘ 
Between the intermediate pistonhead 36 and the partition 34 
there is formed a third cylinder chamber 24 disposed in the 
bore 33. The second cylinder chamber 12 in the backhead 14 
communicates via inner passages 23 provided in the stem 13' 
with the third cylinder chamber 24. 
When pressure ?uid is supplied from the source 37 via the 

maneuvering valve 1 1 to cylinder chamber 12 in the backhead 
14, the packing cup 15 will as before act in check valve 
manner and cylinder chamber 16 between the outer piston 
head 13 and the partition 34 will thus be charged simultane 
ously with pressure ?uid entering cylinder chamber 12. As a 
result the pistonhead 12 will be actuated by an axial force to 
perform the closing stroke of the tandem piston in the 
direction of the outlet orifice 31 of the coating material valve 
19. This force is amplified by the cylinder chamber 24 
between the packing cup 35 of pistonhead 36 and the partition 
34 becoming pressurized simultaneously with chamber 12 via 
the passages 23, and the tandem piston will thus perform its 
closing stroke under pressure bias against both pistonheads 
13, 36. 
As soon as the maneuvering valve 11 is switched to exhaust 

position, FIG. 4, the cylinder chambers 24 and 12 will be ex 
hausted. Pressure ?uid trapped in cylinder chamber 16 behind 
the packing cup 15 will now be free to expand for performing 
the opening stroke of the tandem piston and for opening the 
coating material valve 19. The opening movement is ampli?ed 
by coating material pressure starting to act in the paint 
chamber 20 on the coating material valve 19 in the opening 
direction thereof as soon as the valve 19 has left its seat 
around ori?ce 31. The tandem design of the servo piston 
means increases the total piston area available for the closing 
stroke and reduces the dimensions of the servo piston means 
allowing quick operation. ' 

in the embodiment exempli?ed in FIG. 5 the servo piston 
means in the spray gun housing 38 is identical in operation 
with the embodiment depicted in FIGS. 3,4 The backhead 14, 
however, is closed at the rear end thereof by means of a plug 
39 and pressure ?uid is supplied to the tandem piston for clos 
ing purposes from the source 37 directly to both cylinder 
chambers 24, 16. The supply of pressure ?uid is controlled by 
a maneuvering valve 40 which is actuated by a trigger 41 and 
may be moved against the action of a spring 42 from a position 
a in which the source 37 is connected to both cylinder cham 
bers 24, 16 to a position b in which cylinder chamber 16 is 
connected to the source 37 whilst the cylinder chamber 24 is 
exhausted via a conduit 43. Via the passages 23 cylinder 
chamber 12 is of course exhausted simultaneously with 
cylinder chamber 24. In connection with the depicted valve 
arrangement it is particularly suitable to arrange the maneu 
vering valve 40 in a pistol type grip 44, diagrammatically de 

- picted by broken lines in FIG. 5, by which the spray gun hous 
ing 38 may be directed and used manually. 

I claim: 
1. A spray gun comprising a housing, nozzle means on said 

housing, meansfor supplying coating material under pressure 
to said nozzle means, a piston operating in said housing, a 
coating material valve mounted on an end of said piston within 
a ?rst cylinder chamber for controlling the ?ow of such 
material through said nozzle means, a source of pressure ?uid, 
an additional cylinder in said housing, a differential servo 
pistonhead connected to said piston at an end opposite to said 
coating material valve, said piston having an intermediate 
stem portion thereon sealing but slidably guided in said hous 
ing, said differential servo pistonhead being movable in said 
additional cylinder to perform alternately opening and closing 
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4 
strokes therein under the action of pressure ?uid from said 
source for controlling said coating material valve, said dif 
ferential servo pistonhead dividing said additional cylinder in 
a second cylinder chamber around said stern and a third 
cylinder chamber ad'acent to said second cylinderchamber, a 
passage connected etween said second and third cylinder 
chambers, a one-way valve means arranged in said passage for 
controlling the ?owing of pressure ?uid only in the direction 
from said third cylinder chamber into said second cylinder 
chamber, means for ?owing pressure ?uid from said source 
into said third cylinder chamber and from thence through said 
one-way valve means into said second cylinder chamber, a 
maneuvering valve, and means controlled by said maneuver 
ing valve for'either supplying pressure ?uid from said source 
to said third chamber for producing said closing stroke of said 
servo piston head against the action of said pressure ?uid in 
said ?rst and second chambers, or relieving the pressure ?uid 
in said third chamber for releasing said servo. piston head for 
said opening stroke thereof under the action of pressure ?uid 
in said ?rst and second chambers. 

2. A spray gun according to claim 1 in which said maneuver 
ing valve has a ?rst position adapted to cause said means con 
trolled thereby to supply pressure ?uid to all three of said 
cylinder chambers and a second position adapted to supply 
pressure to said ?rst cylinder chamber only and to relieve the 
pressure in said third cylinder chamber. 

3. A spray gun comprising a housing, nozzle means on said 
housing, means for supplying coating material under pressure 
to said nozzle means, a coating material valve for controlling 
the ?ow of such material through said nozzle means, a source 
of pressure ?uid, a cylinder in said housing, a tandem piston 
having a stem portion thereon connected to said coating 
material valve, said tandem piston having an intermediate and 
an outer piston head thereon and being movable in said 
cylinder to perform alternately opening and closing strokes 
therein under the action of pressure ?uid from said source for 
controlling said coating material valve, a partition in said 
housing between said piston heads for sealingly but slidably 
receiving said stem portion therein, said tandem piston divid 
ing said cylinder in a ?rst cylinder chamber between said par 
tition and outer head, a second cylinder chamber outwardly of 
said outer head, and a third cylinder chamber between said 
partition and intermediate head, passage means permanently 
communicating said second and third cylinder chambers, 
means for keeping said ?rst cylinder chamber pressurized by 
pressure ?uid from said source during the strokes of said tan 
dem piston, a maneuvering valve, and means controlled by 
said maneuvering valve for either supplying pressure ?uid 
from said source to said second and third chambers for 
producing one of the strokes of said tandem piston against the 
action of said pressure ?uid in said ?rst chamber, or relieving 
the pressure ?uid in said second and third chambers for releas 
ing the other stroke of said tandem piston under the action of 
pressure ?uid in said ?rst chamber. 

4. A spray gun according to claim 3 in which said means for 
keeping said ?rst cylinder chamber pressurized are check 
valve means on said outer head opening for pressure ?uid ?ow 
from said second to said ?rst cylinder chamber, said check 
valve means being provided by a resilient packing cup in 
cluded in said outer head. 

5. A spray gun according to claim 3 in which said passage 
means are provided in said stem portion. 

6. A spray gun according to claim 3 in which said maneuver 
ing valve has a ?rst position adapted to cause said means con 
trolled thereby to supply pressure ?uid to all three of said 
cylinder chambers and a second position adapted to supply 
pressure to said ?rst cylinder chamber only and to relieve the 
pressure in said second and third cylinder chambers. 


