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The present invention is ‘concerned with a device for 
mixing and agitating a ?uid and more particularly with a 
device for converting a rotary motion into combined uni 
planar oscillatory and rotary motion and imparting this 
combined motion to a ?uid thereby mixing and agitating 
the constituents thereof. The term “?uid” is used herein 
in its broadest sense to include any solid or solids, liquid 
or liquids or gas or gases or any combination thereof in 
which some portions of the substance are movable with 
respect to other portions of the substance. 

In mixing and agitating a ?uid it has been found that 
it is the change in direction and speed of motion of por 
tions of the ?uid with respect to ‘other portions of the ?uid, 
and the container, rather than the rotation of the ?uid 
about a ?xed axis at a ?xed speed or the movement of the 
?uid in a single direction at a constant speed that results 
in the quickest, most thorough and most e?icient mixing 
of the ?uid. The eddy diffusion induced by the turbulent 
motion of the ?uid is enhanced by the impinging of por 
tions of the ?uid on the walls of the container being 
moved with a compound motion. Apparatus for mixing 
and agitating ?uid in a compound motion as disclosed in 
the prior art has been cumbersome, and unreliable be 
cause of the large number of moving parts in the mecha 
nism for imparting motion to the container. 

It is therefore an object of the present invention to 
provide a device for mixing and agitating a ?uid by sub 
jecting the ?uid to two dimensional accelerations in a 
plane using a ?oating oscillatory motion and simultaneous 
centrifugal force about an axis parallel to the plane of the 
oscillatory motion. 

It is a ‘further object of this invention to provide a de 
vice of the type described that is both compact and dur 
able. 
Another object of this invention is to provide a device 

of the type described wherein the ?uid container may have 
ribs secured to its interior walls so that the ?uid is sub 
jected to turbulent motion as it is mixed and agitated. 

Still another object of the present invention is to provide 
a device of the type described wherein the motion is trans 
mitted to the ?uid through the coaction of a motor ‘and a 
compact mechanical linkage. 

These and other vobjects of the present invention will 
become more apparent during the course of the following 
speci?cation and appended claims. 
My invention may best be understood with reference 

to the accompanying drawings wherein an illustrative 
embodiment of my invention is shown. 

In the drawings: 7 
FIGURE 1 is a side elevation of the device vof my in 

vention including the housing and the container, partial 
ly broken away to show the interior of the container; 
FIGURE 2 is a side elevation of the device of my in 

vention with the housing removed to show the mecha 
nism; 
FIGURE 3 is a plan view of the mechanism; 
FIGURE 4 is a side elevation of the mechanism show 

ing the movement imparted to the linkage by rotation of . 
the cranking member; and, 
FIGURE 5 is a diagrammatic side elevational view 

illustrating by dotted lines the locus of the displacement 
imparted to typical points of the container by the mecha 
nism. These loci being generally referred to in the art as 
coupler curves. ' 

Referring now more particularly to the drawings, the 
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present invention ‘comprises a mechanism for converting 
rotary motion to compound motion for mixing and agitat 
ing the components of a ?uid. In ‘FIGURE 1 the mecha 
nism is enclosed within the housing 10. The container 
11, which is mounted on a quick release container holder 
12, is shown with a portion of its sidewall broken away 
showing ribs v‘13 secured to the interior thereof which aid 
in mixing and agitating any liquid,,cornbination of liquids, 
liquids and solids, combination of particulate solids or 
aerating the same when they are placed in the container. 
The container cover 14 is secured to the !container by 
screw threads, bayonet clamps, over the center clamps or 
any suitable means that will secure the cover 14 to the 
container 11 so that none of the container contents are 
lost when the container is being subjected to rap-id com 
pound motion by the mechanism. Likewise the quick 
release container holder 12 may have screw threads, 
bayonet clamps, over the center clamps yor any other 
means that will secure the container 11 to the end 15 
of the motion transmitting ?oating coupler link 41 while 
the ?uid in the container is being agitated and mixed, 
but will allow the quick removal of the container ‘from 
the motion transmitting means when desired. 
The slidab‘le lever 16 protruding from the slot 17 con 

trols the speed of the drive motor thus controlling the 
speed of motion of the container 11. 
The mechanism and housing 10 are supported on base 

18. 
As best illustrated in FIGURES 2 through 4, in the 

embodiment of the invention therein shown a drive motor 
19, which may be any compact electric motor whose 
speed is controllable and has a reduction ‘gearing means 
34 coaxial therewith is secured to the base 18 by an 
L bracket 20. A bevel gear 21 is secured to the end of 

\ the motor shaft 22 and a second bevel gear 23 is secured 
in cooperative relationship with the ‘?rst bevel gear 21 
so that the rotary motion supplied to the shattt 24 that is 
integrally coaxial with the second bevel gear "23 is at a 
right angle to the rotary motion supplied to the shaft 22 
by the motor 19. 
A driving crank 25, which is rod-like or arm-like in 

shape, is rigidly secured at its end 26 to the shaft 24 
so that the longitudinal axis of the driving crank forms 
a right angle with the‘ longitudinal axis of the shaft 24. 
Being secured in this position the crank will be rotated 
by the motor so that the locus of the opposite end 27 
of the crank is a circle which lies in an imaginary plane 
parallel to the shaft 22 of the drive motor 19. An elon 
gated coupler member 28 is pivotably secured to the end 
27 of the driving crank 25 so that the coupler member 
rotates wtih respect to the driving crank in an imaginary 
plane lying parallel to the driving crank. An elongated 
follower member 29 is pivotably secured at one end 30 to 
a follower support 31 that is mounted on the base 18 
and pivotably secured at its other end 32 to the end 33 
of the coupler member so that said follower member 
oscillates about its end 30 in an imaginary plane lying 
parallel to the longitudinal axis of the coupler member 
28. In this manner, the driving crank 25, the coupler 
member 23 and the follower member 29 rotate or oscil 
late with respect to each other within parallel imaginary 
planes that are also parallel to the long axis of the motor 
19 and reduction gearing means 34. 
The joint 35 lying at the point of secnrement of the 

end 32 of the follower member and the end 33 of the 
coupler member oscillates along the line A-B as the driv 
ing crank 25 rotates. Line A-B lies in an irnaignary plane 
that is perpendicular to the base 18. 
Two elongated arms 36 and 37 are rigidly secured to 

the central portion of the coupler member 28. Arm 37 
extends from the coupler member at approximately right 
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angles to the longitudinal axis of the coupler member. 
Arm 36 extends from the coupler member at an angle 
that is acute with respect to the longitudinal axis is of 
the coupler members and the end 33 of the coupler 
member. 

Each arm 36, 37 extends in an imaginary plane paral 
lel to the driving crank 25, the follower member 29 and 
the coupler member 28 to a point such that an imaginary 
line drawn between the centers of the outer extremities 
of arms 26 and 27 passes through the joint 35 which 
connects the coupler member 28 and the follower mem 
ber 29. A boss, 38 and 33 is mounted integrally with 
the outer extremity of each arm, 36 and 37 respectively. 
Each boss 38 and 39 has a sleeve 4%} bored longitudinally 
therethrough so that the two sleeves have common 
axis, this axis being parallel to the imaginary line drawn 
between the centers of the outer extremities of the arms 
36 and 37. 
The sleeves 40 in the bosses 38 and 39 serve as bear 

ings for a shaft like ?oating coupler link 41 which is 
journalled for the rotation in the bearings and extends 
therebetween and above the arm 36 and below the arm 
37. A bevel pinion 42 is rigidly mounted on the link 41 
at a point on the link below the arm 37. The axis of 
rotation of the link 41 in the sleeves 40 is coincident with 
the axis of rotation of the bevel pinion 42. At the end 15 
of the link 41, above the arm 36 of the coupler member 
28, a quick release container holder 12 (FIGURE 1) is 
rigidly removably secured as by screw threads 43. 
A segmental bevel gear 44 is rigidly mounted on the 

follower member 29, the center of revolution of the gear 
being coincident with the joint 35 between the coupler 
member 28 and the follower member 29. The bevel gear 
44 is mounted on the follower member so it lies in a 
plane parallel to the follower member but is displaced 
from the plane of the follower member in the driection of 
the plane of the driving crank 25. Webs 45 extend from 
the follower member 29 to the bevel gear 44 to provide 
strength for the mounting of the bevel gear to the follow 
er member. The bevel gear 44 is mounted in such a 
position that the teeth 46 of the rack 47 of the bevel 
gear 44 mesh with the teeth 48 of the bevel pinion 42 
that is mounted on the shaft like ?oating coupler link 41. 

In operation, a ?uid to be mixed and agitated such as 
paint, cocktail mix, a chemical solution or the like, is 
placed in a suitable container, and the container cover is 
secured to the quick release container holder 12 by 
means of suitable clamps (not shown) and the lever 16 
(FIGURE 1) is slid along the slot 17 until the selected 
speed of mixing and agitating is indicated and observed. 
As the speed regulated drive motor 19 rotates the 

driving crank 25 clockwise, acting through the reduction 
gearing means 34, the end 27 of driving crank 25 ro 
tates the end 49 of the coupler number 28 in a clock 
wise orientation. The coupler member 28 coacts with 
the follower member 29 to oscillate their common joint 
35 along the line A-B. This oscillatory motion is trans 
mitted by the coupler member 28 through its arms 36 
and 37 to the shaft like ?oating coupler link 41 which 
transmits the oscillatory motion through the quick re 
lease container holder 12 to the container 11 and the 
?uid contained therein. 
As the follower member 29 oscillates about its pivoted 

end 30 it causes the webbed bevel gear 44 that is secured 
to it to oscillate about the end 30 of the follower 
member. 
As the end 49 of the coupler member moves clock 

wise carried by the end 27 of the driving crank 25 and 
the end 33 of the coupler member oscillates along the 
line A-B in cooperation with the follower member the 
shaft like ?oating coupling link 41 that is journalled in 
bosses 38 and 39 in arms 36 and 37 secured to the coupler 
member 28, moves through the same angle with respect 
to the radius R of the rack 47 of the bevel gear 44 that 
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the coupler member 28 moves through with respect to 
the follower member 29 for each increment of motion. 
The bevel pinion 42 rigidly mounted on the ?oating 

coupler link 41 being in cooperative relationship with 
the bevel gear 44, is rotated by the bevel gear when the 
?oating coupler link is moved angularly with respect to 
the radius R of the rack 47. This rotary motion is trans— 
mitted by the bevel pinion 42 to the ?oating coupler link 
41 which transmits the rotary motion to the quick release 
container holder 12, the container 11 and the ?uid. 
Thus as is best shown in FIGURE 5, the rotary mo 

tion supplied by the drive motor 19 is changed by the 
four moving members of a mechanical linkage into an 
oscillatory motion in a vertical plane and a rotary motion 
whose axis lies in the plane of oscillatory motion. The 
dotted lines show the locus of the bottom point C, center 
of mass, D, and top point E of the container 11 as it 
passes through one complete oscillation, i.e., one revolu 
tion of the crank arm 25, and the container simultaneous 
ly rotates counterclockwise about its longitudinal axis 
rz—a as the coupler member 28 is moved angularly 
toward the follower member 29 and clockwise as the 
coupler member 28 is moved angularly away from the 
follower member. The change in acceleration magnitude 
and direction throughout a complete cycle of movement 
is such that the elements of the ?uid are violently agitated 
and mixed by colliding with other elements of the ?uid 
and with the walls of the container. 

In that the geometry of the embodiment shown can be 
somewhat modi?ed and still be capable of imparting the 
motions described herein to a ?uid it should be recog 
nized that broadly the invention is a device for impart 
ing a complex motion to a ?uid in a container by rotatably 
supporting the container on a ?oating coupler link of a 
mechanism and by superimposing a rotating motion and 
an oscillating motion on the container. The oscillating 
motion may be derived from an adjacent link or by suit 
able connections between the container support and the 
frame of the device. 

Although an embodiment of my invention has been 
shown having an oscillatory motion in a vertical plane 
and a rotary motion about an axis lying in that vertical 
plane, it should be understood that any orientation of 
the components of my invention which produces the mo 
tion described, is within the contemplation of my in 
vention. 

Although a simple sleeve hearing has been shown for 
journalling the ?oating coupler link for simplicity and 
ruggedness, it is contemplated that there are applications 
of my invention wherein a more complex bearing assem 
bly would be preferred. 
Many modi?cations may be made in this invention 

without departing from the spirit thereof as set forth in 
the objects of this invention. The embodiment set forth 
is for the purpose of illustration of the principles of the 
invention and therefore it is intended that the invention 
be limited only by the scope of the following claims. 
What is claimed is: 
l. A device for mixing and agitating a ?uid compris 

ing a driving motor, a driving crank connected to said 
motor, said motor imparting a rotary motion to said 
crank, a coupler member pivotally secured to said driv 
ing crank, a follower member pivotably secured at one 
end to said coupler member and pivotably secured at the 
other end to a follower support, a bevel gear mounted 
to said follower member, a plurality of arms rigidly se 
cured to said coupler member, said arms having journal 
bearings positioned therein, a shaft rotatably mounted in 
said bearings, a bevel pinion secured coaxially with said 
shaft at one end of said shaft, said bevel pinion being 
in cooperative relationship with said bevel gear, a con 
tainer holder also secured to said shaft, a ?uid ?lled con 
tainer removably secured to said container holder, said 
?uid being accelerated in a two dimensional system in an 
oscillatory manner and simultaneously rotated about an 
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axis that is parallel to said two dimensional system by 
the action of said driving crank as transmitted to said con 
tainer and said ?uid. 

2. A device for mixing and agitating a ?uid as in claim 
1 wherein the container has a plurality of ribs rigidly at 
tached to the inside of walls thereof, said ribs increas 
ing turbulent motion in the ?uid thereby aiding the mix 
ing and agitating of said ?uid. 

3. A device for mixing and agitating a ?uid compris- ’ 
ing a drive motor, reduction gear means secured to the 
shaft of said motor, a cranking member connected to 
said reduction gearing means said motor rotating said 
cranking member, a coupler member pivotably con 
nected to said cranking member, said coupler member 
oscillating in a plane said plane being parallel to the 
longitudinal axis of said coupler member, a follower mem 
ber pivotably connected at one end to said coupler mem 
ber and pivotably connected at the other end to a sta 
tionary follower support, said follower member oscillat 
ing in a plane parallel to said coupler member, bearings 
supported by said coupler member, a bevel gear secured 
to said follower member, a shaft mounted in said bearings, 
said shaft oscillating with said coupler member, a bevel 
pinion mounted on said shaft, said bevel pinion being, 
coaxial with said shaft, said bevel gear cooperating with 
said bevel pinion rotating said shaft, a ?uid ?lled con 
tainer removably secured to said shaft, said container 
oscillating and rotating with said shaft thereby mixing 
and agitating said ?uid. 

4. Apparatus for mixing and agitating a ?uid compris 
ing: an elongated crank supported for rotation about a 
point adjacent a ?rst end of the crank; a stationary sup 
port; an elongated follower member pivotably secured 
adjacent a ?rst end thereof to the support; an elongated 
coupler member having its ?rst end pivotably secured to 
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the second end of said crank and its second end pivotably 
secured to the second end of the follower member; an 
arcuate rack secured to the follower member intermedi 
ate thetends thereof being generally transverse to the 

' longitudinal axis of the follower member and having its , 
center of curvature coincident with the pivot axis between 
the second end of the follower member and the second 
end of the coupler member; means journalling an elon 
gated shaft-like ?oating coupler link on said coupler mem 
ber for rotation with respect thereto; the longitudinal axis 
of said ?oating coupler link generally transverse to the 
longitudinal axis ‘of the coupler member; a pinion co 
axially ?xed on said ?oating coupler link and arranged to 
drivingly engage the arcuate rack on the follower mem 
ber; a container secured to the ?oating coupler link at a 
position thereon spaced from the pinion; whereby, dur 
ing one rotation of the crank, each point on the container 
is moved through a closed coupler curve and said pinion 
cooperating with said arcuate rack rotates the ?oating 
coupler link and container alternately in a clockwise di 
rection and a counter-clockwise direction. 
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