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1 
Our invention relates to improvements in mag 

netic drive agitators. 
The objects of the invention are to provide an 

agitator capable of being driven inside a tank or 
vessel from a source of power outside said vessel 
wherein no mechanical connection is made be 
tween the source of power and the agitator; to 
provide means whereby every part of the agitat 
ing element within the vessel may be removed for 
cleaning and sterilizing with ease and dispatch; 
to provide a thin diaphragm in the wall of the 
vessel for supporting the agitating assembly 
whereby the drive between the driving element 
and the agitating assembly is magnetic so that 
the magnets of one of said parts and the mag 
netic material attracted by said magnets may be 
set in close proximity to each other to the end 
that the magnetic attractive force may be utilized 
to an optimum degree. 
A further object is to provide means whereby 

an overload on the agitator will withdraw the 
driving element from operating position. 
A still further object is to provide means 

whereby the agitator cannot be rotated through 
its magnetic drive until the drive rotor is reset 
by manual means. 

Other objects will appear as the speci?cation 
proceeds. 
Referring to the drawings: 
Figure 1 indicates a longitudinal sectional view 

of the invention mounted upon a wall of a vessel. 
Figure 2 is a diagrammatic view of an electrical 

circuit. 
In the drawings like characters of reference 

indicate corresponding parts in each ?gure. 
The numeral l indicates generally a tank or 

vessel for ?uid to be agitated by the invention, 
and 2 is an end wall upon which the device is 
carried. For the purposes of description “inner 
end” when applied to a horizontal part will in 
dicate that portion projecting towards the in 
terior of the tank, or to the left of Figure l, and 
“outer end” will indicate that portion projecting 
to the right of the ?gure. ’ 
An annular ?ange 4 is ?tted into an appropri 

ate opening formed in the wall 2 of the tank 
which is adapted to support a removable hous 
ing 5. 
A thin diaphragm ‘I is secured to the inner face 

of the flange 4 which is apertured concentrically 
to receive the shoulder 8 of the agitator shaft 9. 
A washer I0 is used as a stiffener for the inner 
portion of the diaphragm 1 and is secured thereto 
by a weld line about its periphery. This washer 
also serves to support the shaft 9. ' 
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2 
The space between the outer periphery of the 

washer l0 and the inner periphery of the annular 
?ange 4 is of short radial length so that ample 
support may be given to the shaft 9 by a dia 
phragm which is relatively thin. 
The shaft 9 is provided with a threaded ‘ 

shoulder l2 which is adapted to be engaged by 
the free end of a bushing [4 having an inturned 
end l5 for the purpose of retaining a thrust bear 
ing ball I6. 

Freely mounted upon the bushing l4 of the 
shaft 9 is a sleeve I‘! having an end closure [9 
which normally bears against the ball [6. The 
end closure I8 is apertured as at 20 and lubrica 
tion grooves 2| as indicated in dotted line lead 
from the apertures 29 to discharge adjacent the 
diaphragm 7. An apertured disc 22 supports a 
rim 23 in which is embedded a plurality of perma 
nent magnets 24 to form a driven rotor 25. The 
inner end of the sleeve is provided with an im 
pellor or agitator 21 of an appropriate type, which 
is adapted to exert a thrust to the liquid within 
the tank away from the diaphragm ‘I so that the 
rotor sleeve ll remains in place upon the bushing 
14 without requiring any fastening means. 
A shaft member 30 consisting of a circular boss 

3! having a ?ange 32 at its inner end and a drive 
rotor shaft 34 is aligned with the shaft 9 and is 
connected to the threaded end 35 of the agitator 
shaft 9. 
A bushing 38 is ?tted upon the drive rotor shaft 

and ?tted upon said bushing is the hub 39 of a 
drive rotor 40, the bushing being preferably a 
press ?t in the hub to enable the hub and bushing 
to slide endwise of the shaft 34. 
The hub 39 is provided with an apertured disc 

42 having a hollow rim 43 in which a plurality of 
permanent horseshoe magnets 44 are inserted. 
By virtue of the drive and driven rotors their 

journalling shafts and mountings being carried 
by a thin membrane or diaphragm ‘I, the magnets 
24 and 44 can be set with their poles very closely 
spaced apart, consequently the effective work 
done by the magnets 44 in moving the magnets 
24 about their orbit is high. ’ 
The rotor hub 39 is provided with a thrust 

bearing 46 and interposed between the inner end 
of the hub and the flange 32 of the shaft mem 
ber 30 is a compression spring 4‘! which is of 
su?icient strength to force the drive rotor out 
wardly or to the right when the several magnets 
44 of the drive rotor become disallgned from the 
coacting magnets 24 of the driven rotor 25 for 
a substantial interval of time, as for instance, if 
an overload develops on the driven rotor so that 
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each magnet of the drive rotor reaches a po 
sition where its poles are directly opposite like 
poles of corresponding magnets of the driven 
rotor, then the repulsion of the said magnets 44 
and 24, plus the force of the spring 41, will force 
the drive rotor 40 away from the diaphragm, so 
that no magnetic drive will then be imparted to 
the driven rotor 25. 
The drive rotor shaft 313 extends through the 

end wall 49 of the housing 5 and is externally 
threaded as at 50. 
Nuts 51 and 52 are ?tted upon the shaft 34 in~ 

side and outside of the wall as respectively and 
are so adjusted as to support the centre of the 
diaphragm l and maintain the pole pieces of the 
magnets of the drive and driven rotors 4E! and 
25 equidistant from adjacent annulus of said 
diaphragm. By adjustably supporting the dia 
phragm as above described, free running of the 
rotors is assured and a minimum spacing between 
drive and driven rotor magnets may be main 
tained and diaphragm de?ection incidental to 
thrust of the agitator and static head of ?uid 
in the tank is entirely prevented. 
A threaded end of the shaft 34 is bored to re 

ceive a plunger 55 which is provided with a hand 
knob 55 at its outer end and a cross pin 56 ad 
jacent its inner end which extends through op 
posed slots 51 formed in said shaft. The plunger 
554i is normally held in outwardly extended po~ 
sition by means of a compression spring 59 housed 
within the shaft and the cross pin is adapted 
to engage the end of the rotor 4i] when the plunger 
is thrust inwardly to restore the magnets till into 
effective attractive position relative to the mag 
nets .24. 
A gear wheel El is ?tted upon the hub 33 to 

rotate it from a driven pinion 82 which is secured 
upon a shaft 63 extending through the end wall 
139 of the housing 5. This shaft is adapted to 
be driven from a motor 65 shown only in the dia 
gram of Figure 2 and controlled by a circuit 
shown in the diagram of Figure 2. 
A switch box it is ?tted in a wall of the hous 

ing 5 and encloses a circuit breaker C having a 
push button i‘l extending through the box wall 
into the housing 5. 

In the housing adjacent the switch box is a 
pivotally mounted arm 73 having a transverse 
adjusting screw "M adapted to bear upon the but~ ' 
ton ll when the free end 76 of the arm ‘is moved 
outwardly or to the right of the Figure 1 in re— 
sponse to a similar movement of the drive 
rotor, which causes a face of the driven gear 6| to 
engage said arm ‘is. 
The motor 65 used in driving the agitator is 

three phase and the circuit includes three main 
leads 8?), ‘8!, and 82, the lead 32 being the neutral 
wire. A triple pole or master switch 81% controls 
each of the leads 18G, 8! and .32 simultaneously. 
The circuit breaker C‘ consists of a normally 

closed double pole switch 86 and a normally open 
single pole switch 87 coupled for simultaneous 
operation. The switch 85 controls the leads 8G 
and '82, and the switch ‘8'! controls a red lamp 88 
connected between the leads BI and 82 beyond 
the master switch ‘84. 
A second triple pole switch 90 controls the leads 

B3 and to the motor and also a green lamp 
92 connected in parallel between leads ‘82 and 

A white lamp 9!; is connected in series in 
the lead beyond the circuit breaker C and a 
resistor 35 is also connected in series with said 
lead 89 beyond said circuit breaker. 
A second resistor 9.‘? is connected in series in 
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4 
the lead 82 beyond the circuit breaker C. These 
two resistors 95 and 9'! and the white lamp 94 by 
pass the second triple pole switch 90 when said 
switch is open. 
The attraction between the magnets of the 

drive and driven rotors v‘ill and 25 is su?icient 
to keep said rotors in close proximity to the dia 
phragm ‘I and to impart rotation to the driven 
rotor from the drive rotor when the driven rotor 
is under normal load, but is insu?icient to over 
come the counter thrust of the spring 41 if there 
‘is extensive lag in rotation of the driven rotor 
at over that of the drive rotor 40. 

If the rotor 40 is brought to normal motor 
speed rapidly ‘from rest it will overrun the driven 
rotor so that for a major interval of the time of 
rotation the magnets of one rotor will be cir 
cumferentially separated or out of step with those 
of the other rotor and the spring 41 will cause 
the rotor 40 to recede endwise of its shaft away 
from the diaphragm. 
When both rotors are at rest, or when the 

drive motor is running slowly, the respective 
magnets can be brought in opposition to each 
other by thrusting the knob 55 inwardly to im 
part endwise movement to the rotor ‘40. This 
will enable the attraction of the magnets one 
to the other to be more effective, so that the drive 
rotor will remain in its working position in close 
proximity to the diaphragm ‘i. 
The device as shown is in position to be started 

with the agitator 2i’ in place upon its shaft and 
the rotor iii? advanced to operating position close 
to the diaphragm ‘I and the ?uid to be agitated 
in the tank. 
The circuit breaker C will have its switch 86 

closed and its switch 81 open. To set the device 
in normal motion the switch 84 is closed. This 
permits current to flow through the leads 80,, 81 
and ‘B2 to motor, but the potential through 82 
is lowered by the resistor 9‘? and the potential 
through 80 is lowered by the resistor 9E» and the 
white lamp 94, which latter will be illuminated 
incidental to the surge of current to ‘the motor 
in overcoming its initial inertia. As this surge 
drops the resistor will pass the required poten 
tial and allow the white lamp to go out. 
During this interval the motor will be gather 

ing speed and the magnets of the drive rotor 40 
will each be drawing a magnet of the driven rotor 
about its orbit so that both rotors will be rotating 
in unison. 
As soon as the white light goes out the triple 

pole switch 98 is closed so that the current now 
?ows directly through the full length of the leads 
8E) and 22, and also through 8| so that the motor 
immediately steps up to normal running speed. 
Simultaneously with the closing of switch 93 

the green lamp 92 is illuminated, indicating to 
the operator “Normal operation.” 
The opening of the master switch 34 will break 

the entire circuit and stop the motor but will not 
cause the driven rotor to retract from the dia 
phragm. 

If in normal operation, an overload or other 
mishap causes the driven rotor to get out of step 
with the drive rotor, the latter will retract from 
driving position under the influence of spring 4711, 
thus tripping the arm 13 and causing the switch 
86 to open and the switch 8.? to close, thus shut 
ting on the motor and illuminating the red lamp 
88, thus indicating that the device requires at 
tention. 
With the motor stopped manually and it being 

desired to dismantle the agitator vfor cleaning, it 
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is ?rst necessary to break the magnetic attrac 
tion between the rotors. This is done by closing 
the second triple pole switch 90, then closing the 
master switch 84 momentarily, which gives full 
current to the motor, causing it to rotate rapidly 
at full current, thus throwing the drive rotor out 
of step with its driven rotor and allowing the 
spring 47 to retract the driven rotor. The above 
frees the driven rotor which can then be lifted 
off its shaft 9 for cleaning, etc. 
What we claim as our invention is: 
1. A device for imparting rotation to an agi~= 

tator or the like comprising a drive rotor and a 
driven rotor mounted in axial alignment, perma 
nent magnets regularly spaced about the periph 
ery of one rotor and complementary pieces of 
magnetic material spaced about the other rotor, 
means for selectively rotating the drive rotor at 
a slow and at high speed, means for imparting 
endwise movement to one of the rotors to move 
it out of operative attraction from the other of 
said rotors when the rotation of said rotors is at 
substantial variance to each other, said endwise 
movement imparting means being of such mag 
nitude as to overcome the operative attraction of 
the magnets when high speed rotation is im 
parted to a rotor while said rotor is at rest. 

2. A device for imparting rotation to an agi 
tator or the like comprising a drive rotor and a 
driven rotor mounted in axial alignment, perma 
nent magnets regularly spaced about the periph 
ery of one rotor and complementary pieces of 
magnetic material spaced about the other rotor, 
means for selectively rotating the drive rotor at 
a slow and at high speed, spring means for im 
parting endwise movement to one of the rotors 
to move it out of operative attraction from the 
other of said rotors when the rotation of said 
rotors is at substantial variance to each other, 
said spring means being of such force as to over 
come the operative attraction of the magnets 
when high speed rotation is imparted to a rotor 
and said rotor is at rest, one of said rotors being 
endwise detachable subsequent to endwise move 
ment of the other rotor from operative attraction 
position. 

3. A device for imparting rotation to an agi 
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tator or the like comprising a drive rotor and a 
driven rotor mounted in axial alignment, perma 
nent magnets regularly spaced about the periph 
ery of one rotor and complementary pieces of 
magnetic material spaced about the other rotor, 
electromagnetic means for progressively rotat 
ing the drive rotor first at slow and then at high 
speed, and a manually controlled switch for ap 
plying said means at high speed to the drive 
rotor when at rest, and means operative in re= 
sponse to rotation of one rotor at a substantially 
different rate of speed of the other rotor for 
moving one rotor endwise out of operative at 
traction from the other rotor. 

4. A device for imparting rotation to an agi 
tator or the like comprising a drive rotor and a 
driven rotor mounted in axial alignment, perma 
nent magnets regularly spaced about the periph 
ery of one rotor and complementary pieces of 
magnetic material spaced about the other rotor, 
means for imparting endwise movement to one 
rotor to move it out of operative attraction when 
one rotor is rotating at a substantially greater 
speed than the other, manual means for return 
ing the endwise moved rotor to operative attrac 
tive position adjacent the other rotor, means for 
rotating one rotor and through it drive the sec 
ond rotor at a slow and a high speed, and means 
for imparting such high speed to one rotor as to 
cause endwise movement of a rotor out of operae 
tive attraction to the other rotor. 
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