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This invention relates to liquid distribution and more 
particularly to a closed circuit spray painting system in 
cluding a piston pump and a paint heater. 

Recent developments in the spray painting ?eld have 
resulted in the use of a device for heating the paint which 
is being conducted to the spray gun. The advantages of 
paint heating with respect to savings in solvent costs and 
the like are generally understood. In spray painting the 
dispensing of paint through the spray gun is usually an 
intermittent procedure and whenever the trigger on the 
spray gun is released so that the syray is not operating, 
the paint being circulated through the gun is returned to 
the paint supply. It is manifestly undesirable to raise 
the temperature of the entire paint supply in the barrel 
or tank which is being used and numerous expedients 
have been proposed to prevent the hot paint from the 
spray gum from being mixed with the main paint supply. 
The prior art efforts to solve this problem have included 
the use of two pumps, one pump for removing paint ‘from 
the main supply and the other pump for recirculation 
of hot paint. 
Di?erent types of pumps have been used for with 

drawing paint from the paint supply and pumping it 
through the paint heater to the spray gun. One of the 
most efficient types of pump for pumping paint is the air 
operated cylinder and piston pump wherein a quantity of 
paint is discharged from the pump on both strokes of 
the piston in the cylinder. 

Referring particularly to the pumping strokes in the 
pump of the type here referred to, a cylinder is provided 

- with a paint inlet check valve at the bottom of the cylinci 40 
der and a paint discharge port at the top. A piston an 
piston rod is reciprocated in the cylinder. The volume 
of the piston rod is proportioned with respect to the vol 
ume of the cylinder so that when the piston and piston rod 
are moved to the bottom of the cylinder adjacent the inlet, 
the piston and piston rod displace half of the paint con 
tained in the cylinder. This results in one-half of a cylin 
der full of paint being discharged on the downstroke of 
the piston. When the piston and piston rod are moved 
upwardly, the check valve in the piston is closed and that 
quantity of paint above the piston is discharged from the 
pump. This quantity corresponds to one-half of the 
cylinder full of paint. 
On the last-mentioned “up” stroke of the piston the 

check valve at the inlet of the pump is opened so that 
the cylinder is ?lled with paint and is ready for the next 
downstroke of the piston. The over-all result of this 
operation is that one-half of a cylinder full of paint is 
discharged on each of the up and down strokes of the 
pump. It is only on the up-stroke of the pump, however, 
that paint is drawn into the cylinder and the quantity 
being drawn into the cylinder is twice the quantity being 
discharged from the pump on the same stroke. 
The problems presented by the use of such a pump in 

a paint system having a paint heater grow out of the fact 
that when the spray gun is closed paint is being returned 
toward the pump on each stroke of the pump. This is 
true regardless of the direction of the stroke of the piston. 
Since the cylinder of the pump is ?lled with paint only 
on the up-stroke of the pump, this means that the differ 
ence in volume between the hot paint returning to the 
pump and the ability of the pump to receive paint must 
be reconciled. The return volume is one-half a cylinder 
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full each stroke but the pump intake is limited to one 
cylinder full every other stroke. 

It is among the objects of my invention to provide a 
closed circuit liquid distribution device having a main 
supply of liquid which is being pumped to a dispensing’ 
device by a single cylinder piston pump which discharges 
liquid at each stroke of the piston and wherein the sys 
tem includes a return line and a secondary liquid reservoir 
constructed and arranged so that the returning liquid is 
isolated with respect to the main supply of liquid in the 
main reservoir. 

It is a further object of my invention to provide a 
closed circuit paint distribution system including a pump, 
a paint heater and a spray gun and wherein a return line 
is provided from the spray gun back to the pump so as to 
maintain a continuous circulation of the heated paint and 
wherein the pump is characterized by a single cylinder 
and a piston which is reciprocated in the cylinder and 
which discharges substantially the same quantity of paint 
from the pump on each up and down stroke of the piston 
in the cylinder and wherein the pump inlet is connected 
to the main supply of paint and also to a reservoir for re; 
ceiving heated paint coming from the spray gun on said 
return line. 

It is a further object of my invention to provide a 
closed circuit paint distribution system comprising a main 
reservoir of paint, a single cylinder piston pump con 
structed to discharge substantially the same quantity of 
paint on the up and down stroke of the pump and wherein 
said pump inlet is connected to a secondary reservoir 
and wherein a line is provided for leading paint through 
a heater to a spray gun and a second line is provided 
leading paint from the spray gun back to said secondary 
reservoir and wherein said secondary reservoir is con 
nected to the main supply of paint to supplement the paint 
in the secondary reservoir to make up for paint being 
used and, at the same time, prevent hot paint being re 
turned to the pump from being mixed with the paint in 
the main supply. 

It is a further object of my invention to provide a 
liquid distribution system having a pump characterized 
by continuous output and intermittent intake and wherein 
the pump is connected to a main supply of liquid and a 
secondary supply and wherein the secondary supply is 
liquid returned to the pump from a liquid dispensing 
device. 

Further objects and advantages relating to low cost of 
manufacture, e?iciency' in operation and economies in use 
will appear from the following description and the ap 
pended drawings wherein: 

FIG. 1 is a diagrammatic showing of a liquid dis 
tribution system made according to my invention; 

FIG. 2 is an enlarged elevation with parts in section 
showing the pump with the piston on a down stroke and 
the reservoir ring at the base of the pump made accord 
ing to my invention; 

FIG. 3 is an elevation with portions in section similar 
to FIG. 2 but showing the piston of the pump on the up 
stroke; 
FIG. 4- is a perspective view of the lower portion of 

the pump and the reservoir ring made according to my 
invention; 
FIG. 4a is a perspective view with parts in section to 

illustrate the three-way connection forming a part of the 
reservoir ring at the base of the pump; 
FIG. 5 is a diagrammatic perspective view showing 

the lower portion of the pump and the reservoir ring il 
lustrating by legend the hot and cold bodies of paint in 
the reservoir ring; 

FIG. 6 is a view similar to FIG. 5 illustrating the dis 
placement of cold paint by hot paint being returned from 
the spray gun; 
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FIG. 7 is an elevation of a wall-mounted pump and 
liquid distributing system according to my invention; 

FIG. 8 is an enlarged section showing of a modi?ca 
tion of the secondary reservoir which is suited for use 
with the wall-mounted pump of FIG. 7; 
FIG. 9 is a diagrammatic showing of a liquid distribut 

ing system for handling liquid resin; 
FIG. 10 is a sectional view of a modi?ed form of my 

invention; and 
FIG. 11 illustrates a further modi?cation wherein paint 

at high pressure is distributed to several locations in a 
factory. 

Referring to the drawings, a container such as a barrel 
6 is provided with a quantity of paint indicated at 7 and, 
for purposes of the description here, the container 6 and 
the quantity 7 will be referred to as the main reservoir 
of paint. The container 6 is provided with a cover 8 
upon which is carried the pump assembly indicated in its 
entirety as at 10. The pump assembly includes an air 
operated motor 11 and a paint cylinder 12 within which a 
piston is reciprocated by piston rod 13. The pump cast 
ing 14 mounted on the cover 8 includes a discharge port 
15 and an inlet port 16. A line 17 conducts the paint be 
ing pumped to a paint heater 18 and thence through line 
19 to the spray gun indicated at 20. Preferably the 
heater 18 is an electric heater having lines 1811 connected 
to an electric power line. 
An air line 21 is connected to the pump motor 10 and 

an air line 22 is connected to the spray gun 20. 
The details of the air motor 11, the paint heater 18 and 

the spray gun 20 form no essential part of my invention 
and may be of any conventional type. 
A return paint line 23 conducts paint from the spray 

gun to the inlet port 16 on the pump 10‘ and such return 
paint is led downwardly through a conduit 24 and con 
necting conduit 25 to a connector block 26 forming a 
part of the secondary reservoir indicated in its entirety as 
at 27. 

In the normal operation of the assembly of FIG. 1 the 
piston rod 13 is reciprocated and pumps paint upwardly 
through a discharge pipe 28 to the discharge port 15, 
thence through line 17 through the paint heater where the 
paint is heated and thence through line 19 to the spray 
gun 20. Assuming the spray gun is intermittent-1y oper 
ated by means of the trigger 30, some of the paint will be 
discharged .in the form of a spray 31. When the trigger 
30 is released, however, the unused paint will be returned 
in the direction of the arrows 32 through the line 23 to 
the inlet port 16. It is desirable to retain the paint which 
is heated and recirculate the hot paint rather than to mix 
the hot paint'being returned to the pump with the cold 
paint in the main reservoir 6. The recirculation prevents 
gravity separation in the paint. 
The pump construction includes the cylinder 12 which 

is threaded at its lower end as at 33 into an inlet member 
34 provided with a ball 35 which functions as an inlet 
check valve in the inlet seat 36. The lower end of the 
member 34- is provided with an inlet opening 37 and a 
screen 38 is mounted across the opening. The member 
34 is secured within a hollow casing 39 by means of lock 
ing screws 40 which maintain the lower face of the mem 
ber 34 spaced from the bottom plate 41 of the housing 
39. The interior of the housing 39 is connected by means 
of a pipe 42 to the connector block 26. The hot paint 
return line 25 is connected to the connector block 26 at 
its upper face and the open end of the ring 43 is also 
connected to the connector block at a vertical face at 
right angles to the face receiving the pipe 42. 
The ring 43 is interrupted at the connector block and 

one end only of the ring chamber opens into the connec 
tor block 26. The other end of the ring chamber is closed 
and is welded to a ?at face of the block so as to form a 
continuous ring. The closed end of the ring 43 is notched 
as at 45 and in this way the circular chamber within the 
ring-43 is opened to the main supply of paint in the res~ 
ervoir 6. 
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4 
The upper end of the piston rod 13 is connected as at 

46 and 47 to the piston rod 48 in the air motor 10. The 
lower end of the piston rod 13 is provided with a bore 
which is internally threaded as at 49. A piston 50 is 
exteriorly threaded at one end to be connected to the 
piston rod 13 by means of the threads 49. The piston 50 
has an interior bore 51 throughout its length and a valve 
seat 52 at the upper end thereof adapted to be closed by 
a ball check valve 53. The piston rod is provided with 
lateral bores 54 so that on the down-stroke of the piston, 
as illustrated in FIG. 2, the paint in the cylinder 12 moves 
upwardly through the piston bore 51 past the ball check 
valve 53, out through ports 54 and thence into chamber 
55 leading to the discharge pipe 28. 
The diameter of the piston rod 13 is such that when 

the piston 50 and piston rod 13 reach the bottom of the 
stroke within the cylinder 12, the piston and piston rod 
displace half of the volume at the interior of the cylinder 
12. This means that half of one cylinder full of paint 
has been moved through the chamber 55 and thence to 
the discharge pipe 28 and the other half of the cylinder 
full of paint is within the cylinder above the piston 50. 
In FIG. 2 the piston 50‘ and piston rod 13 are being 
moved down in the direction of the arrow 57 which 
means that the ball check 35 has closed the inlet port of 
the pump at 36 and the paint is being transferred through 
the bore 51 of the piston. On the upstroke of the pump, 
as illustrated by arrow 58 in FIG. 3, the piston ball check 
53 is seated on the port 52 so that the paint above the 
piston 50 is being moved outwardly through chamber 55 
to the discharge pipe 28. The volume being moved above 
the piston is one-half of a cylinder full of paint and on 
the upstroke of the piston the ball check 35 is lifted from 
its seat 36 so that paint from the interior of the chamber 
39 moves up into the cylinder 12. 

In the view of FIG. 5 the legend “X” indicates hot 
paint and the legend “0” indicates cold paint. The hot 
paint is being returned to the block 26 in the direction 
of the arrow 59. A cylinder full of hot paint has been 
drawn up into the cylinder 12 in the direction of arrow 
60. The quantity of hot paint being moved down into 
the block 26 by way of the pipe 25 is one-half of a cylin 
der full of paint. Accordingly one-half of a cylinder full 
of hot paint moves in the direction of the arrow 61 from 
the ring 43 into the connector block 26 and thence through 
pipe 42 into the cylinder 12. It will be noted that this is 
hot paint in the ring 43 adjacent the connector block 26 
and as this hot paint moves around the ring 43 and into 
the cylinder 12 cold paint comes in through the notches 
45 to ?ll the ring. At the end of the up-stroke of the 
piston the line between the hot paint and the cold paint in 
thze ring 43 may be about at the point indicated by arrow 
6 . 

On the down-stroke of the piston 50 no hot paint 
moves through the pipe 42 into the pump. Hot paint, 
however, is being returned to the connector block 26 
during the time of the down-stroke by way of the pipe 
25. Since this hot paint cannot go into the pump by 
Way of line 42, it moves outwardly through the ring 43 
and pushes the cold paint back to a point such as indi 
cated by arrow 63. Thus the ring 43 serves as a second 
ary reservoir to store hot paint that cannot be accom 
modated by the pump. Such hot paint is stored in a 
chamber which isolates the hot paint from the cold paint 
in the main reservoir. 
A modi?cation of the liquid distributing system is illus 

trated in FIGS. 7 and 8 wherein the main paint reservoir 
is indicated at 75 and a secondary paint reservoir is indi 
cated at 76. In this form of the invention the pump is 
of the wall-mounted type and the pump is connected to 
the paint reservoir 75 by a line 77 and pipe 78 apertured 
at 79 to withdraw paint 80 from the reservoir 75. This 
modi?cation includes the air motor 81 having air line 82 
elfective ‘to reciprocate a piston rod 83 within a paint 
pump cylinder 84. In this form of the invention the 
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casting at the base of the air motor 81, as indicated at 
85, is provided with a discharge port 86 connected to a 
discharge line 87 coming from the pump. The paint line 
88 leads from the port 86 through the heater .89, thence 
through line 90 to the spray gun indicated in its entirety 
as at 91. A return line 95 leads from the spray gun 91 
to the secondary reservoir 76. 
The base of the pump cylinder 84 is connected to an 

inlet member 96 which is provided with a ball check 97 
constructed and arranged substantially as in the preferred 
embodiment. The secondary reservoir 76 is provided 
with a cold paint chamber '98 which has an opening in 
its upper wall as at 99 leading into a hot paint chamber 
100. The cold paint line 77 coming from the main res 
ervoir opens into the chamber 98 and the hot paint line 
95 coming from the spray gun opens into the hot paint 
chamber 100. 
I The hot paint chamber is provided with a ?oating wall 
member 101 which is normally biased by spring 102 to 
ward the pump inlet member 96. The ?oating wall mem 
ber 101 is apertured as at 103 and this aperture is nor 
mally closed by a ?at check plate 104. 

In the modi?cation of FIG. 7 the air motor 81 and the 
paint pump are constructed and arranged substantially as 
in the preferred embodiment. The hot paint returning 
from the spray gun 91 enters the chamber 100 and, as 
suming that the piston is moving on its down-stroke, the 
incoming hot paint will move the floating wall 101 down 
wardly against the bias of the spring 102. This will move 
cold paint underneath the ?oating wall 101 down through 
the opening 99 and thence back through the line 77 to 
ward the'main paint reservoir '75. When the piston in 
the cylinder 84 moves on its up-stroke drawing paint into 
the cylinder, the ?oating wall 101 will move upwardly 
and, if there is insufficient hot paint in the chamber 100 
to ?ll the cylinder 84, cold paint will be moved upwardly 
through the opening 103 to supplement the paint supply 
in the secondary reservoir 76. 

Although two forms of my invention have been de 
scribed in connection with the distribution of paint, I 
am aware that my apparatus is well suited for the han 
dling of other liquids. 

In FIG. 9 I have illustrated my invention as used in 
connection with the distribution of liquid resin. In this 
modi?cation the main reservoir 110 contains a supply of 
liquid resin such as an epoxy resin suited for ?ber glass 
molding. The reservoir 110 is provided with a. pump 
assembly 112 corresponding substantially to that de 
scribed in connection with the form of FIG. 1. A pump 
discharge line 113 leads to a catalyst adding device 114 
constructed to add a catalytic agent to the resin being 
pumped through line 113. A dispensing station as at 115 
is arranged with a valve 116 for dispensing the treated 
liquid resin to a molding device indicated at 117. When 
the valve 116 is closed at the dispensing station the liquid 
resin and catalyst therein is returned through line 118 
through a cooling device 119 and thence back to the 
pump 112. It will be understood that the resin having 
the catalyst added is thereupon recirculated without being 
mixed with the resin supply in the container 110. 
A system such as that illustrated in FIG. 9 is also 

suited for the handling of liquid foods wherein flavors, or 
other additives, are supplied in the recirculating system 
and where the modi?ed liquids are to be isolated from 
the main liquid supply. 

In FIG. 10 of the drawings a modi?ed form of instal 
lation using the wall-mounted pump is shown. This form 
is distinguished over ‘the form illustrated in FIG. 7 in two 
respects, namely, the paint reservoir in the form of FIG. 
10 is below the wall-mounted pump whereas in the form 
of FIG. 7 the paint container is above the foot rvalve 
of the pump. In the form of FIG. 7 a ?oating check 
valve assembly is contained within the housing 76 and 
the housing 76 is proportioned to serve as a-reservoir 
for the hot paint returned from the spray gun. In the 
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6 
form of FIG. 10, however, this type of reservoir at the 
foot valve of the pump is dispensed with and the paint 
supply line and the return line are connected to a T 
connection at the foot valve of the pump. 

‘ Referring particularly to FIG. 10, the bulk container 
for the paint indicated at 200 is ?tted with a cover 201 
having a vent 203 and a pipe 204 apertured at its lower 
end as at 205 so as to permit the withdrawal of paint 
from the container 200. A line 206 leads upwardly from 
the container 200 to a T-?tting 207. The return line 
208 from the spray gun is also connected to the T 
?tting 207. The upper end of the T-?tting 207 is inte 
riorly threaded to receive the foot valve 209 and the 
pump 210. In this form of the invention the line 206 
serves as a reservoir for the paint which is being returned 
by way of line 208 during that phase of the pump opera 
tion wherein the paint coming from the spray gun ex 
ceeds the paint being withdrawn through the foot valve 
2-09 by the pump 210. 
The heated paint is characterized by a lower density 

than the cold paint in the container 200 and accordingly 
is maintained in the line 206 by the difference in gravity 
between the hot paint and the cold paint. Cold paint 
may move in and out of holes 205 as the volume of hot 
paint in the line 206 varies. 
The installation embodying my invention shown in 

FIG. 11 is one suited for a factory paint system having 
several outlets at diiferent locations in the factory 
buildings. 
The enclosure indicated at 300 represents a paint room 

having a large paint storage tank 301 in which paint is 
under pressure by means of the pump 302 and motor 303. 
The pressure applied to the paint in container 301 is a 
pressure considerably higher than that suited for use in . 
paint spraying and such high pressures are desirable to 
facilitate distribution to various points throughout the 
plant where the paint is being used. The points of use 
may be at different elevations. 
A main supply line 304 leads from the reservoir 301. 

The line 304 is tapped by various installations indicated 
by the branch lines 305, 306 and 307. A regulator 300 
is connected in the line 305 so as to direct the paint 
along the regulator outlet 309 at a lower pressure than 
that at the inlet side of the regulator. It will be under 
stood by those. skilled in the regulator art that the regu 
lator 308 functions like a check valve in that it prevents 
?ow from the low pressure side 309 to the high pressure 
side 305. A line 310 connects the line 309‘ carrying the 
paint from the regulator to a T-?tting 312. A tank 313 
is connected as at 314 to the T-?tting 312 and a quantity 
of paint indicated at 315 is shown within the tank 313. 
The chamber within the tank 313 above the level of the 
paint 315 is indicated at 316 and this chamber contains 
air under pressure caused by the rising paint level in 
the tank 313. 
A line 3117 leads from the ?tting 312 into a ?tting 318 

mounted at the base of the foot valve 319 on the pump 
320. The ?tting 318 is also connected to the return line 
321 leading from the spray gun 322. The pump 320 is 
operated by a motor illustrated at 323 and the output 
line of the pump 324 leads to the paint heater 325 and 
thence through hose 326 to the paint spray gun 322. 
The line 327 represents the air line operating the motor 
323. The container 313 provides storage for hot paint 
returning from the spray gun, when such paint is not 
being drawn into the pump. The pump 320 corresponds 
in structure and mode of operation to the pump de 
scribed in connection with the preceding forms. Accord— 
ingiy on the down stroke of the pump the ball check 
valve within the foot valve indicated at 319 is closed 
and no hot paint is moving upwardly into the pumping 
cylinder of pump 320. During the down stroke of the 
pump, however, one-half of a cylinder full of paint is 
being moved to the spray gun 322 by way of the paint 
heater 325 and the lines 324 and 326. If the spray gun 
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is closed and no paint is being used, however, this one 
half of a cylinder full of hot paint is being returned 
through line 321 into the ?tting 318. Since the check 
valve within the foot valve 319 is closed, this hot paint 
returning by way of line 321 backs up through line 317 
and into the container 313. On the next stroke of the 
pump (up stroke) more paint is being drawn into the 
pump cylinder of the pump 320 than is available by way 
of line 321 and accordingly one-half of a cylinder full of 
paint moves back into the pump from line 317 and the 
supply in container 313. 

Although I have disclosed and described four forms of 
my invention in considerable detail, numerous modi?ca 
tions may be made therein without departing from the 
scope of the invention as de?ned in the following claims. 
What is claimed is: 
l. A paint distribution system comprising a container 

holding a quantity of paint, a cover for said container, a 
pump mounted on said cover, said pump comprising an 
air motor for reciprocating a piston rod, a paint cylinder 
immersed in the paint in said container, a piston in said 
cylinder connected to said piston rod, said piston having 
a check valve therein, a paint discharge port at the top 
of said piston, a paint reservoir at the bottom of said 
piston, a spray gun, a paint heater, a line connecting said 
pump outlet and said heater, a line connecting said heater 
and said spray gun, a return line connecting said spray 
gun and said reservoir, means connecting said reservoir 
to the paint supply in said container whereby one-half 
of a cylinder full of paint is discharged on each stroke 
of the piston and said cylinder is ?lled with paint on 
alternate strokes of the piston and heated paint coming 
from said spray gun is accommodated in said reservoir 
during the time that no paint is being drawn into the 
pump cylinder. 

2. A paint distribution system comprising a container 
holding a quantity of paint, a cover for said container, a 
pump mounted on said cover, said pump comprising an 
air motor for reciprocating a piston rod, a paint cylinder 
in said container, a piston in said cylinder connected ‘to 
said piston rod, said piston having a check valve therein, 
a paint discharge port at the top of said piston, a paint 
reservoir at the bottom of said piston, a spray gun, a 
paint heater, a line connecting said pump outlet and said 
heater, a line connecting said heater and said spray gun, 
a return line connecting said spray gun and said secondary 
reservoir, said piston and piston rod proportioned to dis 
place half the volume of the cylinder and means connect 
ing said reservoir to the paint supply in said container 
whereby one-half of a cylinder full of paint is discharged 
on each stroke of the piston and said cylinder is ?lled 
with paint on alternate strokes of the piston and heated 
paint coming from said spray gun is stored in said reservoir 
and isolated from the paint in the container. 

3. A paint distribution system comprising a paint stor 
age container, a pump assembly comprising an air motor 
for reciprocating a piston rod, a cylinder, a piston within 
the cylinder connected to said piston rod, an outlet at 
the top of said cylinder and an inlet at the bottom of 
said cylinder, conduit means connecting said outlet to a 
spray gun, a reservoir at the bottom of said cylinder, 
conduit means connecting said paint storage container 
to said reservoir, return conduit means connecting said 
spray gun to said reservoir, said pump inlet being in com 
munication with the interior of said reservoir, said reser 
voir having means to prevent the paint returning from 
the spray gun being mixed with paint in said storage 
container. . 

4. A paint distribution system comprising a paint stor 
age container, a pump assembly comprising an air motor 
for reciprocating a piston rod, a cylinder, a piston within 
the cylinder connected to said piston rod, an outlet at 
the top of said cylinder and an inlet valve at the bottom 
of said cylinder, a check valve in said piston, conduit 
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means connecting said outlet to a spray gun, a reservoir 
at the bottom of said cylinder, conduit means connecting 
said paint storage to said reservoir, return conduit means 
connecting said spray gun to said reservoir, said pump 
inlet being in communication with said reservoir, mova 
ble means within said reservoir to prevent the paint re 
turning from the spray gun being mixed with paint com 
ing from said paint storage. 

5. A liquid handling and distribution system compris 
ing a container of liquid, a pump, said pump having a 
pumping cylinder and a reciprocating piston therein, ,a 
piston rod, motor means to reciprocate said piston rod 
and piston within said cylinder, said pump having an out 
let, said pump having an inlet, said piston and piston rod 
having a volumetric displacement corresponding to halt 
the volume of said cylinder, a check valve in said pump 
inlet, a check valve in said piston whereby one-half of a 
cylinder full of liquid is discharged from said pump out 
let on each reciprocation of the piston within the cylin 
der and one cylinder full of liquid enters said cylinder on 
alternate reciprocations of the said piston within said 
cylinder, said pump having a reservoir, said reservoir 
being connected to said main liquid supply at a ?rst point, 
a liquid dispensing device, a liquid treating device, con 
duit means connected to said pump outlet and to said ' 
liquid treating device, conduit means connecting said 
liquid treating device to said dispensing device, return 
conduit means connecting said dispensing device to said 
reservoir at a second point spaced from said ?rst point, 
said reservoir between said ?rst and second points having 
a volume at least as great as one-half the volume of said 
cylinder whereby treated liquid returning from said dis 
pensing device is isolated with respect to said main liquid 
supply and is recirculated, and whereby, as liquid is used 
at said ‘dispensing device, liquid from said container is 
added through said reservoir. 

6. A liquid distribution system comprising a main sup 
ply of liquid, a pump having a cylinder and a piston ar 
ranged to be ,reciprocated within the cylinder, means to 
reciprocate said piston, a check valve in said piston and a 
check valve for said cylinder effective to discharge one 
half of a cylinder full of liquid from the pump upon each 
stroke of the piston and draw one cylinder full into the 
cylinder on alternate strokes of the piston, a discharge 
line leading from said pump to a liquid dispensing device, 
a return ‘line connected to said dispensing device, a sec 
ondary reservoir, means connecting said return line to 
said reservoir at one point, means connecting said reser 
voir to said pump cylinder check valve at a second point, 
means connecting said reservoir to said main supply of 
liquid at a third point, said reservoir being arranged to 
permit liquid flow from said ?rst point and said third 
vpoint toward said second point and to permit ?ow from 
said ?rst point toward said third point, said reservoir hav 
ing a volumetric capacity to receive between said ?rst and 
third points a volume of liquid equal to the volume dis 
charged by said pump on each stroke of the piston. 

7. A liquid distribution system comprising a main sup 
ply ‘of liquid, a pump having a cylinder and a piston ar 
ranged to be reciprocated within the cylinder, means to 
reciprocate said piston, a check valve in said piston and 
a check valve for said cylinder effective to discharge one 
half of a cylinder full of liquid from the pump upon each 
stroke of the piston and draw one cylinder full into the 
cylinder on alternate strokes of the piston, a discharge 
line leading from said pump to a liquid dispensing device, 
a return line connected to said dispensing device, a sec 
ondary reservoir, means connecting said return line to 
said reservoir at one point, means connecting said reser 
voir to said pump cylinder check valve at a second point, 
means connecting said reservoir to said main supply of 
liquid at a third point, said reservoir being arranged to 
permit liquid ?ow from said ?rst point and said third 
point toward said second point and to permit ?ow from 
said first point toward said third point, said reservoir 
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having a volumetric capacity to receive between said ?rst 
and third points a volume of liquid equal to the volume 
discharged by said pump on each stroke of the piston and 
said reservoir having a smaller volume between said ?rst 
and second points. 

8. Means for spraying paint comprising a pump includ 
ing a cylinder adapted to have its lower end immersed in 
a supply of paint, a piston rod reciproca‘ole through the 
upper end of said cylinder, a piston ‘carried by said piston 
rod and having a check valve therein opening in the direc 
tion from the lower end of said cylinder toward the upper 
end thereof, the lower end of said cylinder having an in~ 
let port with a check valve opening into the cylinder, 
means for reciprocating said piston rod to discharge paint 
on each stroke thereof and draw paint into the cylinder 
only on alternate strokes thereof, a paint discharge con 
duit opening into the upper end of said cylinder, a spray 

10 

15 

10 
gun connected to said paint discharge conduit, a return 
conduit connecting said spray gun to said inlet port and a 
pipe connected to said return conduit adjacent the lower 
end of said cylinder and having an opening therein adapt 
ed to receive paint from said paint supply, the length of 
said pipe between said opening and its connection to said 
return conduit providing a volume at least as great as the 
volume of paint discharged on each stroke of said pump. 
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