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(57)  Apparatus for mixing liquid such as ink and
paint includes a support platform having a plurality of
rotating spindle and support tray combinations. Each
tray is adapted to receive and support a respective open
container or bucket containing ink or paint to be mixed,
while each spindle is coupled to and rotationally driven
by a respective hydraulic motor. A blade positioned
within each container thoroughly mixes the container's
contents as the container rotates. Hydraulic motor con-
trol allows each container to be rotated at a selected
fixed RPM or at a continuously variable RPM for
improved control of mixing of the materials within the
container. By controlling mixer RPM, increased quanti-
ties of the ingredients may be mixed within the tub with-
out spilling the contents, while also permitting faster,

Variable speed mixer

more thorough mixing of the ingredients. Each support
tray is adapted to receive either a large container such
as on the order of 15 gallons or a 3.5 gallon kit adaptor
to mix smaller portions. A moveable support frame and
hoist arrangement facilitates handling and removal of
the large containers from the apparatus. Another
embodiment employs a single mixing element such as a
rotating blade for all of the containers on the support
platform, where the blade is attached to a moveable
support arm which can be moved from one container to
another without moving the container itself. The rotating
mixing element may be used in combination with the
rotationally displaced container to provide even greater
mixing capacity under precisely controlled conditions.
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Description

Field of the Invention

This invention relates generally to the mixing,
blending and stirring of solutions and is particularly
directed to apparatus for mixing a batch of ink or paint
which affords precise control of the mixing rate which
can be varied over a wide range of values in a continu-
OuS manner.

Background of the Invention

Solutions such as inks and paints are produced by
mixing various ingredients to produce the end product
having the desired characteristics of color, consistency
and texture. The mixing process is critical to the end
result with the mixing rate and duration being two critical
parameters in this process. It is, of course, desirable to
use the optimum mixing rate or speed as well as the
minimum mixing time to produce the desired results.
The optimum mixing rate for a given solution depends
upon the characteristics of the individual ingredients.
Thus, a given mixing rate for a first set of ingredients
may not result in optimum mixing of a second set of
ingredients, or may require additional mixing time to
produce the desired result. Present approaches employ
fixed speed mixers for these types of materials thus
necessitating different mixers for different materials or in
some cases extended periods of mixing when the mixer
speed is not adapted for mixing a particular set of ingre-
dients.

In mixing materials such as inks and paints, it is
generally desirable to mix as much of the material as
possible by filling the mixing container to, or near, its
capacity. This frequently results in overflow or spilling of
the contents such as in the case of a high mixing speed
applied to a thin solution having low consistency. In
many cases, optimal mixing of a solution is achieved by
starting with a low mixing speed and then increasing the
speed as the mixture becomes more thoroughly mixed.
This is not possible with current fixed speed mixers.

The present invention addresses the aforemen-
tioned limitations of the prior art by providing a variable
speed mixer particularly adapted for use with inks and
paints which permits the simultaneous mixing of several
batches of ingredients at different, fixed mixing rates
and which also allows for varying the mixing rate over a
wide range of speeds in a continuous manner for each
of the batches.

Objects and Summary of the Invention

Accordingly, it is the object of the present invention
to provide a variable speed mixer for improved blending
and stirring of mixtures such as of ink or paint.

It is another object of the present invention to pro-
vide a continuously variable hydraulic drive arrange-
ment for an ink or paint solution mixing apparatus which
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allows the rotation speed of the mixer container to be
varied over a wide range of RPMs in a continuous man-
ner.

Yet another object of the present invention is to pro-
vide a multi-batch mixing apparatus for blending and
stirring solutions in several large tubs which facilitates
handling of the filled tubs after mixing and their removal
from the apparatus.

A further object of the present invention is to pro-
vide a multi-batch mixing arrangement for mixing the
solutions in a plurality of discrete containers using a sin-
gle variable speed mixing element moveable between
the various containers for adjusting the mixing rate for
each container.

These objects of the present invention are achieved
and the disadvantages of the prior art are overcome by
an apparatus for mixing ink or paint, the apparatus com-
prising: a support surface; a plurality of bucket holders
disposed on the support surface, wherein each holder is
adapted to receive and support a respective bucket con-
taining a batch of ink or paint; a mixing blade disposed
in the batch of ink or paint in each of the buckets; a
hydraulic drive arrangement coupled to each of the
holders for rotationally displacing each of the holders
and a respective bucket disposed thereon at a selected
RPM; and a controller coupled to the hydraulic drive
arrangement and responsive to a user input for varying
the RPM at which each bucket and holder combination
is driven over a range of RPMs in a continuous manner.

Brief Description of the Drawings

The appended claims set forth those novel features
which characterize the invention. However, the invention
itself, as well as further objects and advantages thereof,
will best be understood by reference to the following
detailed description of a preferred embodiment taken in
conjunction with the accompanying drawings, where
like reference characters identify like elements through-
out the various figures, in which:

FIG. 1 is a top plan view of a multi-batch, variable
speed mixer in accordance with the principals of the
present invention;

FIG. 2 is a side elevation view of the mixer appara-
tus of FIG. 1;

FIG. 3 is a perspective view of another embodiment
of the mixer of FIG. 1 including apparatus for lifting
and removing the batch containers after mixing;
FIG. 4 is a perspective view illustrating a batch con-
tainer and an apparatus for engaging and removing
the container;

FIG. 5 is a simplified schematic diagram of a
hydraulic speed control system for use in the varia-
ble speed mixer of the present invention;

FIG. 6 is a simplified schematic diagram of an
On/Off control system for use in the variable speed
mixer of the present invention;

FIG. 7 is a side elevation view of a kit adapter for
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use in the present invention in mixing reduced por-
tions of a solution;

FIG. 8 is a partially exploded perspective view of a
mixer element for use in another embodiment of a
variable speed mixer in accordance with the
present invention; and

FIG. 9 is a top plan view of an embodiment of a var-
iable speed mixer in accordance with one aspect of
the present invention employing the mixer element
shown in FIG. 8.

Detailed Description of the Preferred Embodiment

Referring to FIG. 1, there is shown a top plan view
of a variable speed mixer 10 in accordance with the
present invention. FIG. 2 is a side elevation view of the
variable speed mixer 10 shown in FIG. 1.

The variable speed mixer 10 includes a generally
flat support platform 12 on which are disposed first, sec-
ond, third and fourth bucket, or container, holders 26,
28, 30 and 32. Each of the four bucket holders is gener-
ally flat and round, having an outer peripheral lip for
receiving a respective bucket containing a solution to be
mixed. Thus, the first, second, third and fourth bucket
holders 26, 28, 30 and 32 are respectively adapted to
receive first, second, third and fourth buckets 34, 36, 38
and 40. Disposed on facing lateral portions of the sup-
port platform 12 are first and second control panels 14
and 16. The first control panel 14 includes first and sec-
ond speed control needle valves 18a and 18b as well as
a first On/Off switch 20. Similarly, the second control
panel 16 includes third and fourth speed control needle
valves 22a and 22b as well as a second On/Off switch
24. The first and second speed control needle valves
18a, 18b respectively control the operation of the first
and second bucket holders 26 and 28, while the third
and fourth speed control needle valves 22a, 22b
respectively control the operation of the third and fourth
bucket holders 30 and 32 as described below.

Respectively disposed adjacent the first, second,
third and fourth bucket holders 26, 28, 30 and 32 are
first, second, third and fourth mixing blade assemblies
50, 52, 54 and 56. Each of the four mixing blade assem-
blies 50, 52, 54 and 56 includes a respective upright
support and a downwardly extending blade 50a, 52a,
54a and 56a. Each of the mixing blades is disposed
within a respective bucket for mixing the contents
thereof as the bucket is rotated on its associated rotat-
ing holder. This is shown in FIG. 2 for mixing blades 54a
and 56a respectively within buckets 38 and 40. Addi-
tional details of each of the mixing blade assemblies are
shown in FIG. 2 for the case of the fourth mixing blade
assembly 56. The generally upright support of the mix-
ing blade assembly 56 includes a support tube 56b
attached to the support platform 12 by means of a
mounting bracket 56¢. The height of the mixing blade
56a as well as its position from the bucket's sidewall can
be adjusted by means of a wingnut 56d. Attached to the
mixing blade 56a is an outer polyurethane sheath 56e.
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Attached to a lower surface of support platiorm 12
are first, second, third and fourth hydraulic motors 42,
44, 46 and 48. The first, second, third and fourth
hydraulic motors 42, 44, 46 and 48 are respectively cou-
pled to the first, second, third and fourth bucket holders
26, 28, 30 and 32 for rotationally displacing the bucket
holder and a bucket disposed therein. Each of the
hydraulic motors is coupled to and rotationally driven by
means of the combination of an electric motor 70 and a
hydraulic pump and reservoir 68 as shown for the case
of hydraulic motors 46 and 48 in FIG. 2. Each of the
hydraulic motors is coupled to the combination of elec-
tric motor 70 and hydraulic pump and reservoir 68 by
means of a pressure line 69 and a return line 71 as
shown in FIG. 2. Additional details of the manner in
which the four hydraulic motors are driven by the combi-
nation of electric motor 70 and hydraulic pump and res-
ervoir 68 are provided below.

Referring to FIG. 3, there is shown a perspective
view of another embodiment of a variable speed mixer
80 in accordance with the present invention. As in the
previously described embodiment, variable speed mixer
80 includes a support platiorm 82 having four bucket
holders upon which are mounted first, second, third and
fourth buckets 84, 86, 88 and 90. Also disposed on sup-
port platform 82 is a hoist mechanism 92. Hoist mecha-
nism 92 includes first and second end A-frames 92a
and 92¢ as well as a cross member 92b disposed
between and coupled to the two A-frames. Suspended
from the cross member 92b is a chain hoist 93 which is
adapted to engage and lift the buckets by means of a lift
bar 95 inserted through facing apertures as shown for
the case of bucket 86 in the figure. Disposed on the sup-
port platform 82 are first and second tracks 100a and
100b. Disposed on the lower portions of each of the first
and second A-frames 92a and 92¢ are a pair of rollers,
or wheels is shown for the case of the second A-frame
having wheels 96a and 96b. The pairs of wheels are
adapted for positioning on a respective track 100a and
100b for facilitating displacement of the hoist mecha-
nism 92 and a bucket suspended therefrom from the
support platform 82 for removing the bucket following
mixing.

Another embodiment of the hoist mechanism 92 is
shown in dotted line form in FIG. 3. The hoist mecha-
nism 92 may include first and second end extensions
94a and 94b attached to respective ends of the cross
member 92b. Each of the first and second end exten-
sions 94a, 94b is also comprised of an A-frame and has
a respective pair of rollers on a lower portion thereof as
shown for the case of rollers 98a and 98b on the second
end extension 94b. The rollers attached to the lower
portions of the first and second end extensions 94a, 94b
are positioned on the floor upon which the support plat-
form rests for facilitating removal of the buckets from the
support platform following mixing. Where the end exten-
sions 94a and 94b are incorporated in the hoist mecha-
nism 92, the previously described A-frames 92a and
92¢ are not needed. Also as shown in FIG. 3, each
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bucket holder may be provided with a lock member 91
and each bucket may be provided with an outer flange
93. During rotation of a bucket holder its lock member
and the outer flange of its bucket may become engaged
in abutting contact to prevent slippage of the bucket on
the bucket holder.

Referring to FIG. 4, there is shown a perspective
view of a bucket engaging arrangement 102 for lifting
and removing the buckets from the support platform.
The bucket engaging arrangement 102 includes a lift
bracket 106 coupled to and supported from a hoist
mechanism which is not shown in the figure for simplic-
ity. Lift bracket 106 includes a pair of hooks 106a and
106b on respective ends thereof for engaging a lift bar
108 inserted through opposed apertures 104a and
104b in a bucket 104. Disposed on one end of the lift bar
108 in a spaced manner, are first and second retaining
rings 110a and 110b for preventing the lift bar 108 from
sliding out of engagement with the lift bracket 106.

Referring to FIG. 5, there is shown a simplified
schematic diagram of a hydraulic speed control system
116 for use in the variable speed mixer of the present
invention. The hydraulic speed control system 116 is
coupled to the aforementioned combination of the elec-
tric motor and hydraulic reservoir by means of a pres-
sure line 118 and a return line 120. The pressure and
return lines 118, 120 form a closed hydraulic system
with four hydraulic motors 122, 124, 126 and 128 and
four speed control valves 130, 132, 134 and 136. As
shown in the figure, each hydraulic motor has associ-
ated therewith a respective speed control valve for con-
trolling the rotational speed of the hydraulic motor and
the associated bucket and bucket holder combination to
which it is coupled. In a preferred embodiment, each of
the four speed control valves is a needle valve for regu-
lating the flow of hydraulic fluid to its associated hydrau-
lic motor. As shown for the case of the first hydraulic
motor 122, each hydraulic motor has an input port 122a
to which its associated speed control valve 130 is con-
nected as well as an output port 122b which is coupled
to the return line 120. The first and second speed con-
trol valves 130 and 132 shown in FIG. 5 are respectively
coupled to the first pair of speed control valves or nee-
dle valves 18a and 18b shown in FIG. 1. Similarly, the
third and fourth speed control valves 134 and 136 are
coupled to the second pair of needle valves 22a and
22b also shown in FIG. 1.

Referring to FIG. 6, there is shown a simplified
schematic diagram of an On/Off control system 140 for
use in the variable speed mixer. The On/Off control sys-
tem 140 includes first and second stop/start switches
142 and 144 positioned in respective control panels on
the support platform. The first and second stop/start
switches 142, 144 are coupled to an electric motor 146
by means of a magnetic starter and transformer control-
ler 150. The magnetic starter and transformer controller
150 energizes as well as turns-off the electric motor 146
and responds to selection of the first and second
stop/start switches 142, 144. As previously described,
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the electric motor 146 is coupled to a hydraulic pump
and reservoir 148. The first and second stop/start
switches 142, 144 in FIG. 6 respectively correspond to
first and second On/Off switches 20 and 24 described
above and shown in FIG. 1.

Referring to FIG. 7, there is shown a bucket adapter
156 for use in another embodiment of the present inven-
tion. The bucket adapter 156 is adapted to receive a
smaller container or bucket 164 typically on the order of
3.5 gallons in size as opposed to the 15 gallon buckets
described above. The bucket adapter 156 includes a
splined coupling 158 on the lower surface thereof for
engaging a hydraulic motor once positioned upon a
bucket holder for rotational displacement of the bucket
and bucket adapter. The bucket adapter 156 includes a
metal reinforcing strip 160 disposed about the upper lip
thereof as well as a pair of facing slots 162 for receiving
the handle portion of bucket 164. The bucket adapter
156 is interchangeable with the buckets described
above for the purpose of mixing smaller portions of solu-
tions.

Referring to FIG. 8, there is shown a partially
exploded, perspective view of a mixing element 163 for
use in another embodiment of the present invention.
The position of the mixing element 163 on the support
platform 180 of a variable speed mixer 178 in accord-
ance with another embodiment of the present invention
is shown in the top plan view of FIG. 9. Mixing element
163 includes a hydraulic cylinder 165 having an extend-
able cylinder rod 166 to an end of which is attached a
mounting bracket 168. Mixing element 163 further
includes a support arm 170 attached to the mounting
bracket 168 by means of a plurality of nut and bolt com-
binations 190 as shown in FIG. 9. The lower end of the
hydraulic cylinder 165 is mounted to the support plat-
form 180 by conventional means such as a mounting
bracket which is not shown in the figures for simplicity.
Rod 166 is freely rotatable within the hydraulic cylinder
165 and is extendable in a vertical direction in response
to the application of hydraulic pressure to the cylinder by
a hydraulic fluid pressure source 167.

Disposed on the distal end of support arm 170 is
the combination of a hydraulic motor 172 and a shaft
174 coupled to and suspended from the hydraulic
motor. Attached to the distal end of shaft 174 is a
toothed, disc-shaped mixing blade 176. Hydraulic motor
172 is coupled to a hydraulic motor controller 175 for
rotationally displacing the combination shaft 174 and
mixing blade 176.

As shown in FIG. 9, mixing element 163 is posi-
tioned generally in the center of support platiorm 180
and is disposed intermediate first, second, third and
fourth buckets 182, 184, 186 and 188. With support arm
170 attached to cylinder rod 166, the mixing blade 176
may be moved from one container to the other for mix-
ing the contents of each container, in turn. Mixing blade
176 is moved from one container to another container
by extending the hydraulic cylinder rod 166 and pivoting
the rod within the hydraulic cylinder 165 to mix each
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batch in each of the containers. The rotating mixing
blade 176 may be used in combination with the rotating
bucket and bucket holder combinations for more thor-
oughly and more rapidly mixing the contents of each of
the buckets in accordance with another aspect of the
present invention.

There has thus been shown a variable speed mixer
particularly adapted for mixing solutions such as inks
and paints which includes a plurality of containers, or
buckets, each positioned on a rotating disc-shaped
holder. Each of the bucket holders is rotationally dis-
placed by means of a hydraulic motor, where the speed
of rotation may be fixed over a wide range of RPMs or
may be varied over the range of RPMs in a continuous
manner. The contents of all of the buckets may be mixed
simultaneously, or the contents of a single bucket may
be mixed. Provision is made for lifting and removing
each of the buckets, which may typically contain 15 gal-
lons and weigh on the order of 120 pounds, from a sup-
port platform of the mixer apparatus. An adapter kit
allows smaller portions, i.e., on the order of three (3)
gallons, to be mixed without modifying the mixer appa-
ratus. In another embodiment, a single pivoting mixing
element is mounted to the mixing apparatus support
platform and is moveable between the various contain-
ers for mixing the contents thereof. The contents of
each of the buckets may be mixed by both rotating the
bucket as well as by the aforementioned pivoting mixing
element at the same time.

While particular embodiments of the present inven-
tion have been shown and described, it will be obvious
to those skilled in the art that changes and modifications
may be made without departing from the invention in its
broader aspects. For example, while the present inven-
tion has been disclosed in terms of mixing four contain-
ers of four solutions, this invention contemplates the
mixing of the solutions of virtually any number of con-
tainers either simultaneously or individually. In addition,
the solutions in each of the containers may be mixed at
a fixed or a variable speed. Therefore, the aim in the
appended claims is to cover all such changes and mod-
ifications as fall within the true spirit and scope of the
invention. The matter set forth in the foregoing descrip-
tion and accompanying drawings is offered by way of
illustration only and not as a limitation. The actual scope
of the invention is intended to be defined in the following
claims when viewed in their proper perspective based
on the prior art.

Claims

1. Apparatus for mixing ink or paint, said apparatus
comprising:

a support surface;

a plurality of bucket holders disposed on said
support surface, wherein each holder is
adapted to receive and support a respective
bucket containing a batch of ink or paint;
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10.

11.

a mixing blade disposed in the batch of ink or
paint in each of said buckets;

hydraulic drive means for rotationally displac-
ing each of said holders and a respective
bucket disposed thereon at a selected RPM;
and

first control means coupled to said hydraulic
drive means and responsive to a user input for
varying the RPM at which each bucket and
holder combination is driven over a range of
RPMs in a continuous manner.

The apparatus of claim 1 wherein said hydraulic
drive means includes a hydraulic motor coupled to
each of said bucket holders.

The apparatus of claim 2 wherein said first control
means includes an electric motor and a manual,
continuously variable valve coupled to each of said
hydraulic motors for selecting the RPM at which
each bucket and holder combination rotates over a
continuous range of RPMs.

The apparatus of claim 3 further comprising a plu-
rality of support posts for pivotally mounting each of
said mixing blades to said support surface in a
moveable manner.

The apparatus of claim 1 wherein said mixing blade
is pivotably coupled to said support surface and is
moveable between said buckets for mixing a
respective batch in each of said buckets.

The apparatus of claim 5 further comprising a
hydraulic cylinder coupling said mixing blade to said
support surface.

The apparatus of claim 6 further comprising a
hydraulic motor coupled to said mixing blade for
rotationally displacing said blade at a selected
RPM.

The apparatus of claim 7 further comprising second
control means coupled to said hydraulic motor for
selecting the RPM at which said mixing blade
rotates over a continuous range of RPMs.

The apparatus of claim 8 wherein said mixing blade
comprises a generally flat, disc-shaped sawtooth
blade.

The apparatus of claim 1 further comprising hoist
means for engaging and removing each of said
buckets from said support surface.

The apparatus of claim 10 wherein said hoist
means includes a support frame and a hoist mech-
anism movably disposed on said support surface.
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The apparatus of claim 11 further comprising
wheels on said support frame and tracks on said
support surface, wherein said tracks are adapted
for receiving said wheels and facilitating displace-
ment of said support frame on said support surface.

The apparatus of claim 12 wherein said hoist
means further includes a bar inserted through fac-
ing apertures in each of said buckets.

The apparatus of claim 1 wherein said hydraulic
drive means a plurality of hydraulic motors each
coupled to a respective bucket holder and an elec-
tric motor and hydraulic reservoir combination cou-
pled to each of said hydraulic motors.

The apparatus of claim 1 wherein each bucket
holder includes a lock member and each bucket
includes an outer flange for engaging a lock mem-
ber when said bucket holder is rotationally dis-
placed for preventing slippage of the bucket on the
bucket holder.

The apparatus of claim 1 further comprising an
adapter positioned on a bucket holder for receiving
a bucket of smaller size for mixing smaller batches
of ink or paint.
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