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paints but from the description, other fields of use will 
become apparent. 
The apparatus of my invention, and the means by 

which my novel method may be carried out comprises, 
as shown in Fig. 1: a pair of opened paint cans 11 and 
12 which in Fig.1 are shown in an inverted position; a 
support assembly, generally indicated by the numeral 13, 
for the paint cans; a conduit system communicating 
with the open ends of the cans and generally indicated 
by the numeral 14; a circulating pump, generally indi 
cated by the numeral 16, connected to the conduit sys 
tem; a motor 17 for driving the pump; and means, gen 
erally indicated by the numeral 18, for turning the mix 
ing apparatus upside down and causing the paint to 
flow by gravity into the conduit system 14 and the pump 
16. - 

In the drawings, I have shown the apparatus as being 
adapted to receive two cans of paint 11 and 12. The 
cans are of the conventional construction now normally 
employed in the marketing of paint but the principles 
of the apparatus and method of my invention may be 
employed with other types of containers. The containers 
have a bottom 19 and when the covers are removed, 
open tops 21, the openings being defined by beaded and 
rolled edges 22. While I have shown the apparatus of 
my invention as being adapted to receive two cans of 
paint, it will be appreciated that, if desired, the appara 
tus may be constructed to receive for mixing simultane 
ously three or more cans of paints of various colors. 
Upon turning Fig. 1 upside down, the position of the 

parts of the apparatus when the apparatus is loaded 
with cans of paint will be clear. The support for the 
cans of paints, generally indicated by the numeral 13, 
comprises a pair of platforms. 23 which preferably are 
provided with recesses or stepped depressed parts 24, 
26 and 27 for receiving respectively gallon, quart and 
pint cans. A cross arm 28 is secured by nut and bolt 
assemblies 29 to the platforms 23. The cross arm 28 
is free on a threaded rod or spindle. 31 and extends 
downward between the cans of paint and the lower end 
thereof is threaded into a socket 32 formed in a casting 
33 which contains the conduit assembly 14. A hub 34 
having handpieces 36 is threaded on the rod 31. A 
washer 37 is interposed between the cross arm 28 and 
the hub 34. The side edges of the platforms 23 are 
notched, as shown at 38 (Fig. 2), for the reception of 
guide rods 39 mounted in sockets in the casting 33 and 
held in position by any suitable means. . . . . . 
The casting 33 has two frusto-conical upper walls 42 

which are centered with respect to the several can posi 
tions defined by the recesses 24, 26 and 27. The faces 
of the frusto-conical parts 42 are covered with a suit 
able sealing material 43 such as rubber, against which 
the rolled lips 22 of the cans are adapted to seat. It will 
be apparent from the drawings that regardless of the 
size of the cans mounted in the apparatus, seals will be 
formed between the sealing material 43 and the lips or 
margins of the can openings when pressure is applied on 
the cans. ? • • ? . 

Upon turning the drawing of Fig. 1 upside down, it 
will be apparent that upon turning outward on the hand 
members 36, the platforms may be dropped down and 
the cans 11 and 12 mounted on the platforms with their 
lower margins in the recessed seats 24. Then by thread 
ing upward on the hand pieces 36, the arms. 28 will 
carry the platforms upwards, together with the cans car 
ried thereby, until the margins 22 of the openings in the 
cans seat and seal against the sealing material 43. The 
mixing apparatus including the motor 17 and the pump 
16 which are rigidly connected to the casting 33 may 
then be rotated through 180 degrees by means which 
will presently be described, to position the apparatus as 
shown in Fig. 1. - 
The pump, generally indicated by the numeral 16, 
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4. 
may be of any suitable type. Preferably a centrifugal 
pump is employed which includes a casing generally 
indicated by the numeral 46, part 47 of which is formed 
integral with an inlet 48 and part 49 of which has a 
rearwardly extending part 51 bolted to the motor hous 
ing. The shaft 52 of the motor 17 extends through the 
part 51 and is threaded at its end to receive a cap screw 
53 which holds the impeller 54 in position. A mechani 
cal seal 56 of any suitable type is provided between the 
rotating and stationary parts. 

Referring now to Fig. 6, the impeller 54 of the pump 
discharges into a volute-shaped passage 57 which con 
nects with the pump discharge 58. The cutwater 59 of 
the pump is arranged in substantially a vertical position 
to avoid a pocket adjacent the cutwater in which paint 
might remain when the pump is drained, as will presently 
appear. 
The discharge of the pump opens into a chamber 61 

(see also Fig. 1) which is annular in cross-section. The 
chamber 61 opens into two discharge passages 62 (Fig. 
1), which terminate adjacent their upper ends, in nozzles 
63. The intake passages to the pump comprises annu 
lar openings 66 extending in surrounding relation to the 
nozzles 63. These annular openings 66 connect with 
a suction passage 67 which opens into a connection 68 
connected to the inlet 48 of the pump casing. 
From the foregoing, it will be understood that the 

system defined by the cans of paint positioned in open 
sealing relation with the sealing material 43, the intake 
and discharge passages, and the pump, together with its 
passages, form a closed system essentially air-tight. The 
system thus operates essentially at atmospheric pressure 
most of the energy of the pump imparted to the liquid 
or paint being velocity energy. - 
The velocity of the paint is increased by the nozzles 

63 so that the paint issuing from the nozzles is forced 
at high velocity towards the bottoms of the cans as indi 
cated by the arrows “A.” The velocity is preferably 
sufficient so that any partially solidified or non-free flow 
ing paint adjacent the bottoms of the cans is dislodged. 
This action is aided due to the fact that when the appa 
ratus is inverted to the position shown in Fig. 1, the 
paint runs out of the cans and fills the passages and 
the pump cavity. Thus prior to turning on the motor 
17, most of the paint has drained away from the bottoms 
of the cans except for such sluggish flowing materials as 
may cling to the bottom of the can. The velocity of paint 
issuing from the nozzles is sufficient to break-up any 
sluggish flowing material tending to cling to the bottoms 
and lower sidewalls of the cans. 
The paint returned to the cans, then flows downward 

along the inner sidewalls of the cans as indicated by the 
arrows “B” toward the annular intake openings 66. Be 
cause the paint issues from the discharge nozzles 63 at 
relatively high velocity, there is a tendency to form a 
vacuum in the area surrounding the nozzles which assists 
in drawing the material toward the intake openings 66. 
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For the purpose of increasing the flow velocity, a noz 
zle 71 and a venturi or diffuser 72 are formed respectively 
in the casting 33 and the casting which forms part of the 
pump casing. The diffuser 72 empties into the inlet 43 
of the pump. The nozzle 71 and the diffuscr 72 are 
mounted in spaced relation to the space 73 between them 
forming a part of the intake passage being connected with 
the passage 68. The nozzle 7 opens into the discharge 
chamber 61 as shown at 74. It will now be appreciated 
by employing a nozzle and venturi connected to the dis 
charge of the pump that when the pump is in operation, 
paint is supplied to the pump under an intake velocity 
head which has the effect of maintaining a high velocity 
of paint flow throughout the closed system defined above. 

In the mixing apparatus of my invention, the full cans 
of paint are placed on the platform with the open ends 
uppermost (the position of Fig. 5). When the apparatus 
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is rotated through 180 degrees to bring the parts into the 
position shown in Fig. 1, the cans drain down into the 
intake and discharge passages and fill the casing of the 
pumps. It will be particularly noted, upon an examina 
tion of Fig. 1, that all the passages drain downward into 
the pump. No pockets exist in the passages. Thus, the 
act of rotating the mixing apparatus automatically primes 
the pump and this fact is one of the important aspects of 
my invention. 
A further important aspect of my invention lies in the 

fact that when the mixing operation has been completed 
and the mixing apparatus is rotated to a position such as 
to bring the open ends of the cans uppermost (the reverse 
position of Fig. 1), the pump casing and all the passages 
drain into the cans by gravity. This will be particularly 
clear from an examination of Fig. 6 when turned upside 
down. It will be noted when the parts are in this latter 
position, the entire pump casing drains into chamber 61 
and from thence outward through the passages 62 and the 
nozzles 63 and also through 68, 67 and 66. As previ 
ously mentioned, the cutwater 59 is approximately along 
the vertical center line of the pump so that a pocket is 
avoided adjacent the cutwater. 
The apparatus of my invention is carried by a frame, 

generally indicated by the numeral 81, which includes a 
pair of side stands 82 connected together by cross bars 
83. The upper ends of each of the side stands has a bore 
84 which registers with a bore 86 of decreased diameter 
formed in the casting 33. A pivot bolt 87 or stud extends 
through the bores 84 and 86 and has a shoulder 88 
engaging the margins of the bore 86. A nut is threaded 
on the outer end of the pivot bolt 87 to hold the pivot bolt 
in position. Thus, the mixing apparatus may be rotated 
with respect to the frame 81 by pivoting on the pivot bolt 
or stud 87. For the purpose of rotating the mixing appa 
ratus, a handbar 91 is provided which is bolted to the 
casting 33 as shown at 92. 

For the purpose of locking the mixing apparatus in 
either of its two positions, one of the side stands has a 
chamber 94 formed therein adapted to receive a locking 
bolt 96. The locking bolt has an enlarged part 97 upon 
which a spring 98 seats. The other end of the spring seats 
against a wall 99 formed as part of the side stand. The 
locking bolt 96 projects through an opening in the side 
stand and is provided with a handpiece 101. The opposite 
end of the locking bolt 96 has an extension 102 adapted to 
be received in either of two openings 103 formed in the 
casting 33. 

It will be appreciated with the parts in the position 
shown in Fig. 1, that by grasping and exerting a rotational 
pressure on the handle 91 while simultaneously releas 
ing the locking bolt 96 against the action of the spring 
98, the mixing apparatus may be rotated through 180 de 
grees to position the cans in an upright position. Upon 
release of the locking bolt 96, the end 102 of the locking 
bolt will enter the opening 103 which appears uppermost 
in Fig. 1 and lock the mixing apparatus with the cans 
in the upright position. Thus, the mixing apparatus may 
be locked in a position with the cans upright or the cans 
turned upside down. 
When the system above described is in operation, the 

paint is circulated through the system at relatively high 
velocity. The intake and discharge passages and the 
pump being common to both cans of paint, a complete 
mixing of the colors occurs in a matter of a few minutes. 
The two colors of paint are so thoroughly mixed that the 
paint returned to the cans is substantially homogeneous. 
When the paint is applied to a wall no streaking of colors 
occurs because thorough mixing is assured. The nozzle 
and the diffuser not only serve to increase the flow velocity 
in the system but cause a vacuum through the intake pas 
sages of sufficient value to overcome the vacuum existing 
at the bottoms of the cans when the cans are inverted 
(Fig. 1 position). The sluggishly flowing material adja 
cent the bottoms of the cans is broken up and the paint 
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6 
flows under a velocity head downward into the intake and 
discharge passages and from thence into the pump. 
One of the important aspects of my invention lies in 

the fact that the paint manufacturer exercises such excel 
lent control over its processes of manufacturing paint that 
it is able to guarantee colors as conforming to color 
charts. The mixing apparatus of my invention is intended 
to be used in connection with the paint manufacturer's 
color charts. The paint retailer then by mixing fixed pro 
portions of two or more colors, can guarantee that, for 
example, a mixture of equal parts of two colors of paint 
will, when thoroughly mixed, produce a homogeneous 
color in accordance with the color chart supplied by the 
paint manufacturer. 

It will be further apparent that it would be possible by 
employing a spacing device between the platform and 
the bottom of one of the cans to mix a quart of one color 
with a pint or gallon of another color or to mix a pint 
of one color with a gallon of another color thus increas 
ing the number of different colors which the paint retailer 
may supply to his customers from the same stock of basic. 
colors. 

In Fig. 8, I have shown an open ended tube 107 which 
has a partial ring clamp 108 secured thereto. If found 
necessary or desirable, after the cans are placed on the 
platforms and the platforms are in their lowermost posi 
tion with the parts in the position reversed from that 
shown in Fig. 1, the clamps may be placed around the 
nozzles with the tubes 107 extended towards the bottoms 
of the cans. Then, when a sealing pressure is applied to 
the margins of the openings in the cans and the position 
of the cans reversed to the position shown in Fig. 1, the 
tubes will cause an equalization of pressure between the 
tops and the bottoms of the cans. 

Still another alternate method of destroying any vacuum 
which may be occasioned at the bottom of the cans, 
when they are inverted to the position shown in Fig. 1, 
is to employ a spring pressed check valve 99 (Fig. 7). 
The check valve is placed in the wall of the casting 33 
and opens into the space between the nozzle and the 
diffuser. At this point, a vacuum exists in the system 
which will draw in air and build up a pressure in the 
closed system. This air will bubble up through the 
system and destroy any vacuum existent adjacent the 
bottoms of the inverted cans. 

After a mixing operation has been carried out, it is a 
simple matter to repeat the operation employing cans 
of a paint solvent such as carbon tetrachloride or tur 
pentine. The same solvent may be used for a number of 
cleaning operations. The method described is simple, 
clean and can be accomplished in a few minutes. The 
customer is always assured that he will receive the desired 
color and that the same color can be reproduced at a 
later date. 
While I have shown and described the preferred ap 

paratus of my invention and have described the preferred. 
method of mixing two materials having different char 
acteristics, it will be apparent, that particularly in the 
form in relation of parts, variations and modifications 
may be made without departing from the spirit of my in 
vention as set forth in the appended claims. 

I claim: 
1. Mixing apparatus comprising, in combination, a 

container, a support for the bottom of the container, 
said container having its top open, means for engaging 
the margins of said open top in a sealing manner, a pair 
of conduits in communication with the container through 
its open top, a pump for drawing material from the con 
tainer through one of said conduits and returning it to 
the container through the other of said conduits and 
means for turning the apparatus upside down to prime 
the pump and conduits prior to initiating the priming 
cycle, said apparatus being turned right side up again 
at the end of the priming cycle to drain the pump and 
conduits into the container. 
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2. Apparatus in accordance with claim 1 in which a 

clamping device is provided to clamp the container be 
tween said support and said sealing means. 

3. Apparatus in accordance with claim 1 in which 
the apparatus is rotatably supported in a frame. 

4. Apparatus in accordance with claim 1 in which 
the apparatus is rotatably supported in a frame and 
means are provided for rigidly supporting the container 
in the apparatus and simultaneously pressing the margins 
of the container opening against said Sealing means. 

5. Mixing apparatus comprising, in combination, a 
plurality of containers having open ends a support for 
said containers, said containers containing materials of 
different characteristics which are to be mixed and re 
turned to the containers in a mixed condition, said con 
tainers being mounted on said support with their open 
ends uppermost, sealing means for the margins of the 
open ends of the containers, means for moving Said Sup 
port to clamp said containers against said sealing means, 
a conduit for withdrawing material from each of said con 
tainers, a conduit for returning material to each of said 
containers, said conduits being connected to the con 
tainers through their open ends, a pump having a suction 
and a discharge, said withdrawing conduits being con 
nected to the suction of the pump and said returning 
conduits being connected to the discharge of the pump, 
said pump, conduits and containers constituting a closed 
substantially air-tight system through which the materials 
in the containers are circulated until the mixture is Sub 
stantially homogeneous, a Support for said apparatus and 
means for rotating at least a part of Said apparatus in 
cluding said containers to a position such that the mate 
rials in the containers flow by gravity into the pump. 

6. Mixing apparatus in accordance with claim 5 in 
which means are provided for drawing air into said : 
closed system during operation of the pump. 

7. Mixing apparatus in accordance with claim 5 in 
which said support is provided with means for supporting 
different sizes of containers. 

8. Mixing apparatus comprising, in combination, a 
plurality of containers, means for supporting said con 
tainers with their bottoms closed and their tops open and 
facing upward, said containers containing materials of 
different characteristics which are to be mixed and re 
turned to the containers in a mixed condition, conduits 
sealed with respect to the open ends of the containers and 
connected thereto for withdrawing the materials from the 
containers, conduits sealed with respect to the open ends 
of the containers and connected thereto for returning 
the materials in a mixed condition to the containers, 
means including a pump having a suction to which said 
withdrawing conduits are connected and a discharge to 
which said returning conduits are connected and means 
for rotating said conduits, said containers and said pump 
to a position: in which the open ends of the containers. ' 
are lowermost so that the material will flow from the 
containers through the conduits into the pump' by gravity. 

9. Mixing apparatus comprising, in combination, a 
plurality of containers having open ends for the material 

different characteristics, means for supporting the con 
tainers, means for sealing the margins of the open ends of 
the containers, means including conduits for withdrawing 
the material from the containers, mixing it and returning, 
it to the containers, said means including a pump for 
imparting velocity to the liquids being mixed, said-con 
tainers and said two last mentioned means together with: 
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to be mixed, said containers containing materials having. 
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8 
said sealing means comprising a closed circuit adapted 
to be maintained under a high velocity of fluid flow, said 
supporting means being adapted to receive the bottoms 
of the containers, means for applying the sealing means 
when the containers are right side up and means for 
inverting the containers, the support and said closed cir 
cuit. 

10. Mixing apparatus comprising, in combination, a 
plurality of containers having open ends, a support for 
said containers, said containers containing materials of 
different characteristics which are to be mixed and re 
turned to the containers in a mixed condition, said con 
tainers having their bottoms closed and their tops open 
with the open tops of the containers facing downward, 
a conduit for withdrawing material from each of the 
containers, a conduit for returning the material to each 
of the containers said conduit being connected to the 
containers through their open ends, means including a 
pump having a suction to which said withdrawing con 
duits are connected and a discharge to which said re 
turning conduits are connected, sealing means for the 
margins of the tops of the containers, said conduits and 
said pump constituting a closed system through which 
the materials in the containers are circulated under a 
high velocity of fluid flow, said containers being placed 
on the support with their opened ends uppermost and 
means for turning said closed system including the con 
tainers upside down so that the material in the con 
tainers flows through said conduits into the pump by gravity. 

11. Mixing apparatus comprising, in combination, a 
plurality of containers having open ends, a support for 
said containers, said containers containing materials of 
different characteristics which are to be mixed and re 
turned to the containers in a mixed condition, said con 
tainers having their bottoms closed and their tops open 
with the open tops of the containers facing downward, 
a conduit for withdrawing material from each of the 
containers, a conduit for returning the material to each 
of the containers, said conduit being connected to the 
containers through, their open ends, means including a 
pump having a suction to which said withdrawing con 
duits are connected and a discharge to which said re 
furning conduits are connected, sealing means for the 
margins of the tops of the containers, said conduits and 
said pump constituting a closed system through which 
the materials in the containers are circulated under a 
high velocity of fluid flow, pressure applied means mov 
able into engagement with and pressure sealing contact 
with the margins of the containers and means for ro 
tating said closed system from a position in which the 
open ends of the containers are uppermost to a reversed 
position so that the materials in the containers will flow 
by gravity through said conduits into the pump. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

1,887,881 Blattner -------------- Nov. 15, 1932 
2,257,238 Hexter ––------------- Sept. 30, 1941 
2,690,900 Zachariassen ----------- Oct. 5, 1954 

FOREIGN PATENTS 
670,057 Germany -------------- Jan. 11, 1939 
880,888 Gernany -------------- June 25, 1953 
151,396 Australia ------------- May 12, 1953 


