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Patented Dec. 11, 1951 2,578,102 

UNITED STATES PATENT OFFICE 
2,58,102 

ANTSURGE MECHANISMFOR, FLUID SPRAY 
APPARATUS 

Robert Mathew Stephenson and William Fuller 
Dozier, Oakland, and Ross Kelly. McCoy, Berke 
ley, Calif.; said Dozier and said McCoy assign 
ors to said Stephenson 
Application August 4, 1949, serial No. 108,592 

(C. 299-58) 8 Claims. 

This invention relates to pressure operated ap 
paratus for controlling the fiow of fluids. 
An object of the invention is to provide, in ap 

paratus wherein flowable material is supplied un 
der preSSure to an intermittently operable spray 
projection device, means associated with the ap 
paratus for maintaining substantially constant 
preSSure of the material at the spray projection 
device So that, upon operation of the latter after 
a rest period, undesirable spurts of material in 
abnormally increased volume and at excessive 
Velocity will not occur prior to subsequent self 
adjustment of the apparatus to produce the pre 
Scribed normal Spray pressure and rate of dis 
charge. 
Another object of the invention is to provide, 

in apparatus of the character described and in 
cluding a force pump for effecting pressure con 
Veyance of material from a supply container, 
through a Supply conduit to a remote spray pro 
jector, means operative upon stoppage of the 
force pump for instantly relieving the fluid pres 
Sure in the Supply by bleeding off of a portion of 
the contents of the latter. 
A further object of the invention is to provide, 

in apparatus of the nature of the nature referred 
to, means for facilitating intermixing or blend 
ing of materials prior to instituting spraying op 
erations and for effecting ready cleaning of the 
force pump and its associated fluid supply con 
duits Subsequent to completion of periods of use 
of the spray projector. 
The invention possesses other objects and fea 

tures of advantage, Some of which, with the fore 
going, will be set forth in the following descrip 
tion of the preferred form of the invention which 
is illustrated in the drawings accompanying and 
forming part of the specification. It is to be 
understood, however, that variations in the show 
ing made by the said drawings and description 
may be adopted within the scope of the inven 
tion as set forth in the claims. 

Referring to the drawings: 
Figure 1 is a perSpective view of a complete ap 

paratus for Spraying fluent materials showing 
the improved anti-Surge mechanism of my inven 
tion embodied therein. 

Figure 2 is a view, for the most part diagram 
natic in character and showing the anti-surge 
and bypass valve units in vertical section, illus 
trating the operative relationship of the units to 
the entire Spray apparatus prior to institution 
of a Spraying Operation. 

Figure 3 is a view similar to Figure 2 showing 
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the operative relationship of the parts during a 
Spraying Operation. 

In the art of Spray coating, particularly in 
those Systems wherein fluent material to be 
sprayed is forced by a pump through long, flexible 
hoses from a Supply Source, usually a tank or 
other container, to a spray gun or equivalent ap 
plicator, it has been an inherent disadvantage in 
existing apparatus that upon resumption of 

; Spraying operations after a pause, an abnormally 
heavy spurt of coating material issues from the 
gun immediately upon depression of the trigger 
of the latter with the result that a localized area, 
of the object being sprayed would receive an ex 
cessively thick and prominently noticeable over 
coating. The governing factor responsible for 
this condition is that the force pump in not being 
stopped immediately upon interruption of the 
Spraying operation builds up considerable pres 
Sure in the material supply hose to the gun. With 
the result that the hose is stressed radially to a 
considerable degree. Upon resumption of Spray 
ing operations, the normal operation of the gun 
is upset to the extent that the first coating mate 
rial to be projected by the gun will not flow at 
a prescribed rate as the result of the injector ac 
tion of the compressed air released through the 
gun but rather will spurt out of the gun in great 
ly excessive volume under the impetus of the 
pressure generated by the radially contracting 
material supply hose. On a wide expanse of Wall 
surface, for instance, overcoated localized areas 
caused by such spurting of material from the gun 
are quite noticeable and greatly detract from the 
neat and eye-pleasing appearance of the finished 
Work. 
We have provided attachment mechanism ca 

pable of ready inclusion in Spray or other preSSure 
feed systems, by means of which the aforesaid 
highly undesirable Sputting of coating material 
from the applicator gun is eliminated resulting 
in the production of work of uniform quality and 
greatly extending the useful life of Supply hoses 
by reason of the removal therefrom of abnormally 
high internal preSSures in the coating material 
contained therein. Figure 1. ShoWs a conven 
tional pressure spray System, of the type with 
which the improved mechanism of our invention 
is adapted to be associated, including a force 
pump 4 capable of immersion in a container 6 of 
the fiuid material i to be sprayed and actuated 
by Suitable means, usually by a double acting re 
ciprocating motor 8 powered by air under pressure 
from an adjacent portable compressor or derived 
from any other convenient source. In conven 
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tional practice the output duct 9 of the pump is 
connected directly to the elongated material Sup 
ply hose connected to the manually handled 
spray gun 2 and the compressed air supply line 
3 leads, respectively, to the air motor 8 through 
a feeder line f4 and suitable check valve f3 to 
the spray gun and through a feeder conduit 6 
to effect atomization of the fluid coating material 
7 as the latter flows through the gun 2. The 
pump unit is conveniently supported by a hanger 
bracket, not shown, on the rim of the container 
6, the latter usually consisting of an open top 
metal drum of conventional design. 

Disposed in the compressed air distributing 
system interconnecting the air source and the 
pump motor and Spray gun, is an automatic Con 
trol valve including a housing 7 fitted, as shown 
in Figure 1, with a hook-shaped bracket 8 pro 
viding convenient attachment of the housing to 
the container. Extending into the housing from 
One end thereof is an air receiving chamber 9 and 
preferably axially aligned With the latter at the 
opposite end of the housing is a cylinder recess 
2, a duct 22 drilled in the housing being provided 
to directly interconnect the chamber 9 and the 
cylinder 2f. A plug member 23 threadedly en 
gaged in the housing and closing the outer end of 
the recess 9, is provided with an axial bore 23 
and with opposed counterbores 24 and 26 the 
former of which is threaded to receive a coupling 
unit 27 connected to the air line 3 leading to the 
Compressor or other compressed air source while 
the latter encloses a coil Spring 28. The Spring 
28 engages at one end, a suitable valve here shown 
as a ball 29 and holding the latter engaged With 
a valve seat 3 formed at the junction with the 
bottom of the recess 9 of an axially continuing 
bore 32 opening into a chamber 33 comprising a 
continuation of the bore 32. A branch passage 
34, drilled into the housing 7 and radially inter 
Secting the chamber 33, is fitted with a threaded 
Coupling unit 36 to which the conduit 4 is at 
tached. Threadedly engaged in the chamber 33 
is a plug member 38 axially bored to receive a 
Slidable plunger 39, one end of the latter extend 
ing into the chamber 33 and terminating adja 
Cent the Seated ball valve 29 and the other end 
thereof being engaged, preferably threadedly as 
shown, With an axially aligned stem 4 concen 
trically disposed in the cylinder 2 and slidably 
engaged in a plug member 42 which threadedly 
engages the housing and closes the outer end of 
the cylinder. The stem 4 also carries a piston 
43 which divides the cylinder 2f into a pair of 
Sections each of which is in communication with 
the other through a bleeder passage 44, drilled 
axially through the piston, and also through a 
narrow gap 46 provided between relatively con 
fronting peripheries of the piston and the cylinder 
2. A preferably toroidal sealing ring 47 embrac 
ing the stem 4 and confined in a suitable groove 
provided in the plug member 42 and bounding 
the stem, Serves to seal the stem against leakage 
therepast of fluid from the cylinder 21, and simi 
lar Sealing rings 48 provided in the plug member 
38 and embracing the plunger 39 prevent fluid 
leakage from the cylinder 2 into the chamber 33. 
The Sealing rings 48 also serve to render fluid 
tight a chamber 49 formed in the plug member 38 
and CoaXial With the plunger 39, the latter cham 
ber being vented to the atmosphere through a 
radially extending duct 5 and being also in com 
munication, through a radial passage 52, with an 
axially extending duct 53 formed in the plunger 
and terminating, at the end of the latter facing 
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4. 
the ball valve 29, in a conically recessed valve seat 
54. Axial movement of the connected unit Com 
prising the plunger 39, the piston 43 and the stem 
4 is controlled, in one direction, by a stop ele 
ment 56 engageable with an end of the stem and 
having threaded portions 57 engaged in a corre 
Spondingly threaded receSS 58 provided in the 
plug member 42, a handwheel 59 being associated 
with the stop element for axially advancing or re 
tracting the latter so as to govern the degree of 
movement of the aforesaid unit in one direction. 
A circumferentially extending groove 6 formed 
in the stop element between the threaded portions 
57 thereof receives the inner end of a stop screw 
62 threaded radially into the plug member 42 and 
entering the groove. An outlet port 63 provided 
in the housing 7 intermediate the ends of the 
cylinder 2 is in communication, through a cou 
pling unit 64 threadedly engaged in the housing, 
With the conduit 6. In the normal inoperative 
condition of the mechanism described, the stop 
element 56 is fully retracted so as to stop the 
piston 43 in a position medially of the length of 
the cylinder 2 and relatively retracted from the 
end thereof adjacent the chamber 33, the plunger 
39 being then also retracted so that its end is 
drawn away from the ball valve 29 which cooper 
ates with and is capable of engaging the valve seat 
54 provided at the end of the plunger. The outlet 
port 63, it will be noted, is arranged to lie in the 
cylinder section closest to the chamber 33 when 
the piston 43 is in its retracted position, all of 
Which is shown in Figure 2. 
We provide, preferably as a separate unit and 

arranged in any manner to overlie the coating 
material container 6, a selector valve unit com 
prising a housing 66 in which is bored a pair of 
relatively parallel passages 61 and 68 intercon 
nected by a croSS passage 69. The passage 67 
is extended at one end into a diametrically en 
larged counterbore forming a cylinder closed 
at its upper end by a wall member 12 of the hous 
ing or by a Suitable plug, and containing a slid 
able piston 73 fitted with a valving plunger 4 
Snugly slidable in the passage 67 and arranged 
during Such sliding movement to traverse and 
close the junction of the cross passage 69 with 
the passage 67. A branch of the conduit (4 
enters the upper end of the cylinder T and a 
Spring 76 interposed between the lower end of the 
cylinder and the relatively confronting underside 
of the piston 73 serves to normally urge the lat 
ter toward the upper end of the cylinder and 
thus retain in open condition the bleeder valve 
consisting of the plunger 74 and the aforesaid 
junction end of the cross-passage 69 with the 
passage 67. The lower end of the passage 67 
is connected with an open-ended conduit 77 
arranged to discharge into the coating material 
container 6 while the opposite ends of the passage 
68 are connected with the duct, 9 and with the 
material Supply conduit or hose which con 
veys the coating material from the pump 4 to 
the Spray gun or applicator 2. Although the 
pumpS usually employed in such systems are of 
the type capable of immersion in the coating 
material, the views of the drawing are provided 
With indicated conduits 78 to show conveyance 
of material from the container to the pump. 
Under Operating conditions and prior to insti 

tution of Spraying, air under pressure from the 
Supply line 3 Will occupy the chamber 9 and also 
the cylinder 2 by virtue of the interconnecting 
duct 22. However, due to the fact that the 
trigger actuated air valve of the spray gun re 
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maains closed, balanced pressure will exist in 
the cylinder 2. On opposite faces of the piston 
43. In addition, due to the reason that the piston 
43, on the face thereof closer to the chamber 33, 
has a slightly greater Surface area exposed to 
the air pressure than the opposite side of the 
piston, the latter Will be forcibly urged to move 
away from the end of the cylinder adjacent the 
chamber 33 until the end of the stem engages 
and is stopped by the stop element 56. Thus 
the compreSSed air is held from escape by the 
closed ball Valve 29 and the previously men 
tioned trigger air valve of the spray gun. Fur 
thermore, the plunger 39 being held in retracted 
position effects wenting of the upper portion of 
the cylinder 7 of the automatic bleeder valve, 
the Spring 76 being free to expand axially so as 
to raise the pistOn 3 and its aSSociated Walving 
plunger 4 and in So doing forcing any exceSS 
air above the piston 73 through the conduit 4 
into the chamber 33 to thereafter flow through the 
ducts 53, 52 and 5 to the atmosphere. Also, 
Since the ball valve 29 is closed, the Supply of 
compressed air to the force pump motor 8 will be 
shut off. 
As soon as the operator depreSSes the trigger 

or other control element operating the air Walve 
of the spray gun, the air pressure in the cylinder 
2 on the plunger side of the piston 3 Will drop 
considerably and since the released air in the 
duct 22 cannot flow through the bleeder opening 
44 and peripheral gap 46 fast enough to Supply 
the needs of the spray gun, the piston 43 Will 
be forcibly moved toward the plunger end of the 
cylinder until the port 63 is uncovered sufficiently 
to permit the incoming air to flow therethrough 
into the spray gun air line 6. As a direct result 
of such movement of the piston toward the plun 
ger end of the cylinder the plunger Will move 
to engage the ball Valve 29, thereby closing 
the valve seat 54 and closing the atmospheric 
vent, and continuing to force the bail valve 
from its seat so as to admit compressed air from 
the chamber 9 into the chamber 33 and thence 
into the conduit 4 thus starting the pump motor 
8 and simultaneously admitting air to the upper 
end of the cylinder thereby depressing the 
piston 3 and its plunger 4 and closing the croSS 
passage 69. Upon Such Starting of the pump 
motor 8 the pump 4 will deliver coating material 
from the container 6 into the conduit 9, which 
material will then flow through the Valve paS 
sage 68 and the Supply hose to the Spray gun. 
Such operating conditions will then obtain aS 
long as spraying is continued. Upon release of 
the trigger to close the Spray gun air Valve, foW 
of air through the cylinder 2 and its discharge 
port, 63 will be immediately stopped thus allow 
ing the compressed spring 28 to force the ball 
valve 29 to seat, so as to cut off air flow to the con 
duit A and its branches and, among other things, 
stopping the pump motor 8, effecting closing of 
the check waive 5 and halting Supply of mater 
rial to the gun. 
As soon as the valve 29 closes the equalizing 

air pressure on the faces of the piston 43 will 
cause the latter to continue movement toward 
the stem end of the cylinder 2 thus withdraw 
ing the plunger 39 from the ball valve 29 and 
opening the valve port 52 so as to vent the cyl 
inder as previously explained and thereby 
withdraw the plunger 74 from across the end of 
the cross duct 69. This vents the spray material 
line and any excess. pressure which may be 
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present therein, after stoppage of the pump 4 will 
be relieved, the surplus material creating Such 
pressure being capable of flowing from the line 

through the cross duct 69 into the passage 6 
from whence the material may flow out of the 
open lower end of the latter paSSage and be dis 
charged into the Supply container 6. Thus at no 
time after interruption of spraying operations is 
a pressure above atmospheric allowed to remain 
in the spray material lines. When the spray gun 
trigger is again depressed, the above described 
cycle of operations will repeat itself and the 
pressure of the coating material will gradually 
build up as the pump again starts, resulting in 
a uniformly smooth discharge from the Spray gun 
nozzle rather than in a Sudden spurt Which would 
occur if material under pressure was allowed to 
remain in the Supply conduit during shut-off 
periods of the gun. 
The mechanism above described provides for 

clearing and cleaning of the coating material 
supply lines, after completion of spraying opera 
tions, in a much easier manner than is possible 
in conventional preSSure spray Systems. Since, 
in most instances, the spray gun is being used 
at a much higher elevation than the Supply pump 
and container the mere act of uncoupling the 
material supply line from the gun will permit 
material contained in the line to drain down 
Wardly into the receptacle 6 through the croSS 
passage 69 and the line 77 since the plunger valve 
4 remains open during inactive periods of the 

gun. Also, after draining of the supply line , 
the bleeder valve unit 66 together with the pump 
may be transferred to a container of solvent or 
other cleansing material, the detached end of 
the Supply conduit may be immersed in the 
latter container and the control knob 59 may be 
rotated so as to advance the stop element 56 and 
the unit comprising the plunger 39, the piston 
43 and the stem 4 toward the plunger end of the 
cylinder 2, thus causing the plunger to engage 
and open the ball valve 29. This causes air to 
flow to the pump motor So that actuation of the 
pump 4 follows which effects circulation of the 
solvent or cleansing material through the pump 
and the various coating material paSSages and 
conduits. Using the immediately above-described 
arrangement wherein the detached end of the 
material supply line is immersed in the same 
container from which the pump is drawing coat 
ing material, it Will be seen that operations Such 
as mixing of the contents of the container or 
blending therewith of added coloring matter or 
other ingredients may be satisfactorily and ra 
pidly accomplished, the pump being allowed to 
run in order to thoroughly mix such contents 
until the desired condition or consistency of the 
latter is attained. 
We claim: 
1. In a distribution apparatus for fluids, a first 

source of fluid under pressure, a second source 
of fluid, a utilization device for at least one of 
Said fluids, means including a duct for effecting 
transfer of fluid from Said first Source to Said 
utilization device, means for effecting transfer 
of fluid from Said second source to said utiliza 
tion device through a supply conduit interCon 
necting said Second Source and said utilization 
device, means in said supply conduit for Selec 
tively venting fluid therefrom and for retaining 
fluid therein, means operatively connected with 
and governing operations of Said fluid Venting 
and retaining means so as to selectively vent said 
conduit and retain fluid therein, and said gove 
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erning means being operative in response to 
movements of fluid through said duct. 

2. In a distribution apparatus for fluids, a 
first Source of fuid under pressure, a second 
Source of fluid, a utilization device for at least 
one of said fluids, means including a duct for 
effecting transfer of fluid from said first Source 
to Said utilization device, a supply conduit inter 
connecting said Second source and said utiliza 
tion device, means actuated by flow of fluid in 
said duct under pressure for effecting transfer 
of fluid from said second source to said utiliza 
tion device through said Supply conduit, means 
in said supply conduit for selectively venting 
fluid therefronn and for retaining fluid therein, 
means operatively connected with and govern 
ing operations of Said fluid venting and retain 
ing means for effecting Said selective venting and 
retaining, and Said governing means being opera 
tive in response to movements of fluid between 
said first Source and said utilization means. 

3. In a distribution apparatus for fuids, a first 
Source of fluid under pressure, a second source 
of fluid, a utilization device for Said fluids, means 
including a duct for conveying fluid under pres 
Sure from Said first Source to Said utilization de 
vice, means for effecting transfer of fluid froli 
Said Second Source to Said utilization device 
through a Supply conduit interconnecting the 
Second Source and the utilization device, means 
operative in said Supply conduit for Selectively 
venting fluid therefrom and for retaining fluid 
therein, means Operatively connected with and 
governing Operations of said fluid venting and 
retaining means, and means connected with and 
operable in Said duct and associated with said 
fluid venting and retaining means for actuating 
the latter means to retain fluid in said conduit 
upon movement of fluid under pressure through 
Said duct and for further actuating the latter 
means to vent Said conduit upon cessation of 
movement of said fiulid under pressure in said 
duct. 

4. In a distribution apparatus for fluids, a first 
Source of fluid under preSSure, a second source 
of fluid, a utilization device for said fluids, means 
including a duct for conveying fluid under pres 
Sure from said first Source to said utilization de 
vice, means for effecting transfer of fluid from 
said Second Source to Said utilization device 
through a Supply conduit interconnecting the 
Second Source and the utilization device, means 
including a valve in said supply conduit capable 
of being opened to vent fluid therefrom and ca 
pable of being closed to retain fluid therein, con 
trol mechanism in said duct operatively con 
nected with Said Valve and including valving 
means for controlling openings and closings of 
Said valve, and an element in said duct and 
Operatively associated with said control mecha 
inism movable in response to movements of fluid 
under pressure in Said duct for actuating said 
Valving means. 

5. In a distribution apparatus for fluids, a 
first source of fluid under pressure, a second 
Source of fluid, a utilization device for said fluids, 
means including a duct for conveying fluid under 
preSSure from Said first source to said utilization 
device, means for effecting transfer of fiuid from 
Said Second Source to said utilization device 
through a Supply conduit interconnecting the 
Second source and the utilization device, means 
including a valve in said supply conduit capable 
of being opened to vent fluid therefrom and 
capable of being closed to retain fluid therein, 
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8 
control mechanism in said duct operatively con 
nected with said valve and including Valving 
means for controlling openings and closings of 
Said valve, an element in said control mecha 
nism movable in response to movements of fluid 
under pressure in said duct for actuating said 
Valving means, and manually controlled means 
carried by said control mechanism engaged with 
and for moving Said element. 

6. In a distribution apparatus for fluid, a first 
Source of fluid under pressure, a Second source 
of fluid, a utilization device for said fluids, means 
including a duct for conveying fluid under pres 
sure from said first source to said utilization 
device, means for effecting transfer of fluid from 
said Second Source to Said utilization device 
through a Supply conduit interconnecting the 
Second source and the utilization device, means 
including a reciprocable valve in said supply con 
duit provided with a displaceable actuating ele 
ment and capable, upon displacement of Said 
element, of being opened to vent fuid from the 
Supply conduit and of being closed to retain fluid 
in the said conduit, control mechanism in Said 
duct including a control conduit for conveying 
fluid under pressure from the duct to Said actu 
a ting element and further including Valving 
means in and for controlling flow of fluid under 
preSSure in the control conduit and to said actui 
3.ting element, and an element in said control 
mechanism movable in response to movements of 
fluid under pressure in Said duct for engaging 
and actuating said valving means. 

7. In a distribution apparatus for fluid, a first 
Source of fluid under pressure, a second Source 
of fluid, a utilization device for said fluids, means 
including a duct for conveying fluid under pies 
sure fron Said first source to said utilization 
device, means for effecting transfer of fluid from 
Said second Source to Said utilization device 
through a Supply conduit interconnecting the 
second source and the utilization device, means 
including a reciprocable valve in Said supply 
Conduit provided With a displaceable actuating 
element and capable, upon displacement of said 
element, of being opened to went fluid from the 
Supply conduit and of being closed to retain fluid 
in the said conduit, control mechanism in said 
duct including a control conduit for conveying 
fluid under pressure from the duct to said actu 
ating element and further including valving 
means in and for controlling flow of fluid under 
preSSure in the control conduit and to said actu 
ating element, and a reciprocable piston exposed 
to fluid under pressure in Said control mecha 
nism and movable in response to movements of 
said latter fluid in the duct, said piston having 
incorporated thereWith a venting waive capable 
of being opened and closed upon movements of 
the piston to successively vent Said control con 
duit to the atmosphere, and said piston in a 
movement thereof engaging and actuating said 
Valving means. 

8. In a distribution apparatus for fluid, a first 
Source of fluid under pressure, a second source 
of fluid, a utilization device for said fluids, means 
including a duct for conveying fluid under pres 
Sure from Said first Source to said utilization 
device, means for effecting transfer of fluid from 
Said Second Source to said utilization device 
through a Supply conduit interconnecting the 
Second Source and the utilization device, means 
including a reciprocable valve in said supply 
conduit provided with a displaceable actuating 
element and capable, upon displacement of said 
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element, of being opened to vent fluid from the 
supply conduit and of being closed to retain fluid 
in the Said conduit, control mechanism in said 
duct including a control conduit for conveying 
fluid under pressure from the duct to said actu 
atting element and further including Walving 
means in and for controlling flow of fluid under 
pressure in the control conduit and to said actu 
atting element, an element in Said control mecha. 
nism movable in response to movements of fluid 
under preSSure in Said duct for engaging and 
actuating said Valving means, and manually 
operable means carried by Said control mecha 

O 

10 
Inism and engageable with Said valving means for 
actuating the latter. 
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