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3 Claims. .

This invention provides a circulating and mix-

ing system, and more particularly a circulating
and mixing system adapted for use with spray
- gun equipment, or similar equipment adapted to

apply fluid coatings in the form of spray.
The present invention, in its preferred embodi-

ment, is directed to a circulating and mixing
. system for use with spray gun painting equip-

ment and provides for uniform mixing of the
paint components, and the supplying of this uni-

form mixture at a preselected constant pressure

'~ to the spray gun. I employ the term “paint”
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herein as covering liquids used for coating, color-

ing or shading for any desired purpose.
It is essential in equipment of this type that

a, uniform mixture of the fluid be supplied at

constant pressure at the point of application.
In 8 system of this character, for use with the

- more or less volatile and explosive liquids used

for spray painting purposes, the elimination of
explosion and fire hazards must be considered.

" In connection with this feature, the extreme vola-
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substances.

tility of the paint vehicles and the pyroxylin
bases used in some types of lacquer spraying

equipment, necessitates eliminating the loss of

these paint vehicles by evaporation. The diffi-
culty of excluding foreign matter from the cir-
culating and mixing system requires considera-
tion. In order to apply a smooth and even coat-
ing of the paint, lacquer or enamel, i{ is neces-
sary that the paint or spray fluid be uniformly
mixed, and that no dust or dirt be permitted to
become entrained in this solution, since any

foreign matter in the spraying solution will in- .

terfere with the smoothness of the coating ap-
plied to the object being painted. Thus, after

considering these factors, it is apparent that

the circulating and mixing system provided for
this type of equipment should preferably bhe of

~ a; construction that I term a closed type of

system, wherein the spray solution is circulated
and recirculated and kept at uniform pressure,

"~ without the inclusion of any air or other foreign
Further, it is desirable that the en-

tire circulating system be separated from any
part of the equipment that might cause ignition,

either through undue heating, or the production

of sparks generated by friction, or static elec-
tricity. |

In a closed type type of liquid supply system,
such as hereftofore known, the problem of an

- economic method of cleaning the system after

use becomes important, since such a system must

be thoroughly cleaned each time it is used, in

order to prevent the formation of dry dust par-
ticles or residue within the interior of the system

(Cl. 137-~-78)

or within the gun itself. This residue is ex-
plosive, and must be removed after the gun has
been used, in order to eliminate the possibility of -
explosions or flash fires,

The system of my invention is adapted to 5
maintain a uniform mixture throughout the
entire circulating system, and. also provides for
the maintenance of a uniform but adjustable
pressure at the point of application. The system

of the present invention is capable of economical ]0
and inexpensive production.

The present invention preferably is a.da.pted
for use with either & single spray gun or with
a plurality of spray.guns, the pressure at each
of the individual spray guns being controlled ;5
individually.

One of the most 1mportant features of the
present invention resides in the provision of a

- circulating and mixing system which is entirely.

closed, and in which the explosion and fire haz- 20
ards, occasioned by the use of inflammable and
volatile liquids such as the thinners used in
lacquer and enamel spray painting . processes,
have been substantially eliminated. In connec-
tion with this feature, the provision of such a o3
closed type of system eliminates the loss of these
volatile paint vehicles by evaporation, and also
excludes the admixfure of any foreign matter
to the solution in the system. |

The . present invention also provides for the .
constant, but controlled, agitation of the spray- g
ing liquid, which will secure uniform mixing of
the paint components and will prevent the
heavier components of the liquid from settling
out., This agitation may be such as to give a
turbulent rotary motion to the spraying liquid, g
or may be directed to give a more or less splash-
ing effect within the agitating tank.

The provision of suitable pressure regulating
means is contemplated by the present invention
for the purposes of controlling the pressure with-
in the circulating system, and also for controlling
the pressure at each of the individual spray guns
when the system is used mth a plurality of
spraying equipments. )

Another feature of the present invention is the 4
provision of a simple and economical method of
cleaning the entire system after use, which com-
prises merely removing any of the spraying liquid
that may be left in the agitating tank, partially
filling the tank with the cleaning solution, and 90
circulating this solution through the system in
the same manner that the spraying liquid is cir-
culated through the system.

Other novel features and advantages of the .
present invention will appear more fully from °°
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cont. "stion with the accompanying drawing, will

disclisse to those skilled in the art one particular

manner in which my novel circulating and mix-
ing system may be constructed and operated.

In the drawing:

Figure 1 is a diagrammatic view of the circu-
lating and mixing system as applied to a single
spray gun; and

Figure 2 is a diagrammatic view of the same
system employing a plurality of spray guns.

Referring now in more detail to the drawing, '

the agitating tank containing the spraying liq-
uid is indicated generally by the reference nu-
meral |I. The size of the agitating tank | will,

“of course, depend upon the amount of spraying

liquid that ic to be used, the size of the spray
gun, and the number of guns used in the system.
The agitating tank is provided with a small vent
2 in the cover 3 thereof, this vent permitting re-
lief of the pressure within the tank as the liquid
is drawn therefrom,

The tank | is provided with an outlet 4 at the

bottom thereof, and a suitable pipe b5, or similar
conductor, is threaded therein and leads to the

inlet 6 of g rotary pump 1. This pump, which is
shown only diagrammatically, may be of the ro-

tating vane type and is actuated by any suitable

power means, such as & small electric motor. It

should be understood, however, that if an elec-

tric motor is used, it should be of the fully en-
closed type, and shouid have no open commuta-
tor or brushes.

Leading from the outlet 8 of the rotary pump

1 is a conductor 9 having the control 10 disposed
therein for controlling the pressure from the
high pressure side of the pump. This valve is

particularly useful when the frictional resistance
of the pipe line is high and back pressure bhe-

comes a8 material item.
From the high pressure side of the pump T,
through the conductor pipe '$ and valve 10, the

- spray liquid from the tank | is forced through a
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suitable hose or flexible conduit 11 to a T mem-

ber 12 which is connected to the spray gun {3,

by means of the inlet 14, this inlet being rela-
tively short so that there will be no detrimental

separation of the paint components in this sec-
tion when the gun is not in use.

The spray gun I3 is of the general type dis-
closed in the De Vilbiss Patent No. 1,045,266 of
November 26, 1912, and has the customary com-
pressed air inlet 15 leading thereto, and is pro-
vided with the spray. nozzle 16 for applying a
spray of the painting solution to the article be-
ing coated. A trigger member 11 is provided for
controlling the valve which permits the com-

pressed air to force the spraying liquid out

through the nozzle 16.
Continuing from the T member |2 the spray-

ing liquid is conducted through the flexible hose

or tubing I8 to a pressure regulator valve 189,
preferably of the spring loaded type, which has
a positive shut-off, and which is positioned ad-
jacent the tank I. This conductor or tubing I8

" is, in effect, a continuation of the high pressure

- conduits 9 and 11, and affords a continuous flow
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of liquid past the inlet 14. This particular con--

struction is of value in that regardless of whether
inlet 14 to the gun 13 is opened or not, the liquid
passing through the tubing |1 will be at substan-

tially constant pressure and in motion at all

times, so that no trouble will be encountered
with the heavier components of the liquid settlmg

out.

2,022,481
the' following detailed description which, taken In -

Y / 7
. A suitable pressure gauge, indicated at 20, may

be provided for the purpose of indicating the
pressure existing in the tubing leading from the
high pressure side of the pump 1. From the pres-
sure gauge, the spraying liquid is led back 3
through the pressure regulating valve 19 into the

agitating tank | by means of a gas-tight connec-

tion 21 which terminates in a nozzle member 22
within the tank. This nozzle is capable of ad-
justment and may be directed so as to give a 10.

“turbulent rotary motion to the liquid or to give

a splashing effect upon the surface of the liquid,
depending upon which motion will result in the
most effective mixing condition for the type of

paint used. . 15

In the preferred form of my invention, a screen.
or filter 38 is suitably secured, as by means of
brackets 39, in the tank | below the agitating

“nozzle 22, so that any solid or semi-solid paint
constituents, or any foreign material, that may 20

be present in the spraying liquid, will be filtered
out. The screen is preferably secured in the
tank in such a manner tha.t it may be readily
removed and cleaned. .
It will be apparent, after considering this dia- ¢5

‘grammatic representation of my normal circu-

lating and mixing system, that the liquid within
the agitating tank | is at all times in constant
motion and is at all times being agitated so as
to maintain a uniform mixture of the paint com- 29
ponents. The circulating system is continuous,
and regardless of whether the gun is being used
or is idle, the liquid is at all times circulating -
through the system and is under a constant pres-
sure, as determined by the pressure regulator {89,
or by the pressure regula.tor 18 and the pressure
regulator 10.

In cases where a relatively light spray liquid is
being used, and the lengths of tubing If and I8

.9
-lthI 1

‘are not of very considerable extent, it is possible 40

to. control the pressure of the entire circulating

~ system by means of the valve 18 only, but in cases

where the spray liquid is relatively heavy, or
where the spray gun is being used at a point

“remote from the system, it is preferable to pro- 45

vide also the valve 10 for controlling this pres-
sure.

- Referring to Figure 2, which discloses 8 modi-
fication of my circulating and mixing system and
provides for the use of a plurality of guns con- 59
nected to a single circulating system, the tank.

| corresponds to the tank | shown in Figure 1.

It has the cover 3 and the outlet 4 leading to

the pipe line 5. This line § is connected to the
inlet 8 of the rotary pump T and the spraying 5i
liquid within the tank { is supplied to the pump

under atmospheric pressiure or less.

From the pump 1 Jthe spraying liquid is led
out through the outlet 8 into the high-pressure

pipe line 9. At suitable intervals along this pipe €0

line, branch lines 23 and 24 are connected into
the main high-pressure line 9. As many branch
lines as desired, determined by the size of the
circulating system, may be taken off of this high-
pressure line and lead through suitable piping 65
and flexible tubing to spray guns 25 and 26. As
many spray guns as desired may be used, de-
pending upon the work to be done and the ca-
pacity of the system. These guns are similar to
the spray gun 13 of Figure 1, and are provided 70
with the usual nozzles and trigger members.

A suitable compressed air inlet leads into each

" of the guns 25 and 26, and may be supplied from

& single source of compressed air. Leading to
the inlets 27 and 28 of the spray guns 2§ and 26, 75
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respectively, aré. the tubings 29 and 30 which

conduct the spraying liquid from the branch lines

23 and 24 to the spray guns. Suitable outlets 3¢
and 32 lead away from the guns and out into the

5. return line of the circulating system. @
Pressure gauges 33 and 34 are placed in the
return line before the valves 35 and 36 and these

valves are connected to the main return line 8.

~ of the system. The return line 18’ leads to &
to. suitable pressure control valve 19’ disposed ad-
* Jacent the mixing tank {, and leads through the

gas-tight connection 2’ to the nozzle 22’. 'This

is all the same as disclosed in the detailed de-
scription of Figure 1. |

i5. It is thus apparent that each of the guns is

j‘\ bridged across the pipes 9 and 18 and the valves
in the branch lines 23 and 24 and the valves 36
and 36 placed in these secondary circulating
systems regulate the pressure at each of the

20 individual - guns. By  properly adjusting the
valves it is possible to maintain the same pres-

_sure at each gun, and by properly adjusting the

valve 1§’ this pressure may be varied through g
| very wide range, | | :
¢5 As noted in connection with Figure 1, if the
spraying liquid is relatively heavy, or if the length
of piping is of considerable extent, a second reg-
ulating valve 37 may be provided for the purpose
of cooperating with the valve 19’ to control the
20 DPressure in the circulating system. |
- It is apparent that the effectiveness of this

circulating system is dependent to a consider-

able extent upon the size of the rotary pump 7T,

and also upon the speed at which the pump op-
o5 erates. This speed, of course, may be varied
widely, depending upon the spraying liquid be-
ing used. 'The pump must have a sufficient
capacity to maintain the required pressure, re-
‘gardless of whether paints having relatively light
40 Or heavy pigments are used. In one of the SysS-
| tems actually in use, it has been found that the
spraying liquid contained in the tank 1, from one
to two gallons, is entirely circulated through the
~ System every ten seconds. It is seen, therefore,
45 that a very effective mixing of the paint com-
ponents is provided, and that the constant cir-
culation of the liquid through the system under
constant  pressure, provides g very effective
method of supplying a uniform mixture of the
50 liquid to the spray guns. o
| In order to clean the circulating system, all
that is necessary is to drain off the spraying
-liguid remaining in the system after the gun
~ has been used, and then partiaily fill the agitat-
55 Ing tank with the cleaning fluid. The tank is

then closed, and the system is set in operation.

The cleaning fluid is circulated through all of

the passages at a very high rate of speed so that

quite an effective cleaning is accomplished in a

60 very short time. Inasmuch as the cleaning fluid

used In practically all cases is extremely in-

flammable, it is important that the explosion and
fire hazards be practically eliminated. |

~ - As will be apparent from a survey of this sys-

65 tem, it is seen that the entire system is closed

to any outside ignition sources, and that the

- quantity of air that may remain in the circulat-

ing system can be reduced to as small an amount

as desired, by controlling the level of lquid in

70 the agitating tank I. Also, because of the closed |

type of circulating system, it is possibleto ex-
clude practically all foreign matter from the
spraying liquid, and thus to preserve the uniform
mixture of the paint components in such a man-

75 ner as to provide a spray which will be very

smooth and will effect a uniform coating over
the object being sprayed. | |

The only limitation imposed with respect to
the number of guns desired is the capacity of the

“pbump T and the size of the agitating tank f. g

However, this is a matter of design only, and I
contemplate the provision of a suitable pump and
tank that will provide sufficient capacity for any
desired number of guns.

It is thus apparent that I have provided a mig- 10
ing and circulating system which is compara-
tively inexpensive to construct, and which may
be used with one or a plurality of Spray guns.
The system is capable of providing a uniform
mixture throughout the entire circulating por- i§
tion thereof, and also maintains a uniform ad-
justable pressure at the point of application. In
addition to these features, the entire system is
closed, and thus eliminates the possibility of ex-
plosion and fire hazard, or the loss of volatile 29
paint vehicles by evaporation, as well as exclud-
ing the admixture of any foreign matter to the

- solution.

it is to be und'erstoo.d that T do not intend to
be limited to the exact system shown and de- 25
scribed in connection with the particular em-

bodiment disclosed in the drawing, but only in-

sofar as defined by the scope and spirit of the
appended claims.

I claim: . 30
- L In a lquid circulating and mixing system,
a liquid reservoir, a closed circulatory system
having an inlet and a discharge passage con-

- ‘nected to the reservoir, means for circulating

liquid through said system under pressure, a plu- 35
ral’ty of parallel connections between the inlet
and discharge ends of the system, discharge
means connected to said parallel connections,
means for independently regulating the pressure
in each of said parallel connections, and means 40
located in the circulatory system beyond the
points of connection of the final parallel con-
nections for controlling the flow through the Sys-

- tem.

2. In a liquid circulating and mixing system, a 45
liquid reservoir, a closed circulatory system com-
prising common inlet and discharge passages
and a plurality of parallel connections between
the inlet and discharge passages, discharge
means connected to .certain of the parallel pas- 50
sages, means for passing a fluid from the reser-
voir under pressure to the system, means in the
common discharge passage for controlling pres-
sure in the system, and means in the parallel
connections for controlling the pressure in each 65
connection, one of said connections having no |
discharge means connected thereto and serving
as & by-pass between the inlet and discharge pas-
sages. -
3. In a liquid circulating and mixing system, 60
a liquid reservoir, a closed circulatory system

having an inlet and a discharge passage con-

nected to the reservoir, means for circulating

liquid through said system under pressure, a

plurality of parallel connections between the in- 65
let and discharge ends of the system, discharge
means connected to sald parallel connections,
means for independently regulating the pressure
in each of said parallel connections, and dis-
charge means on the discharge end of the sys- 70
tem so located in the reservoir as to cause agi-
tation of the liquid in the reservoir by the re-
turn flow to the reservoir. -
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