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19 Claims. (C. 103-118) 

This invention relates to pumps, and in particular re 
lates to a magnetically actuated pump for pumping fluids. 
The present invention is an improvement over prior 

Melmoth W. Hunter Patent No. 2,033,577, which had 
certain disadvantages relating to the construction and op 
eration thereof. For example, in the prior structure a 
Imagnetic coil unit and a power means had to be taken 
apart substantially piece-by-piece from a main housing 
supporting the same, in order to reach a magnetic pump 
device in said housing, as for cleaning purposes, and hence 
the prior structure would have been unsuitable for pump 
ing a fluid such as milk, which is required to be treated 
under strict sanitary conditions. 

It is one object of the invention, therefore, to provide 
an improved magnetic pump unit, including a magnetic 
actuator, power means for driving the same, and a pump 
section wherein a fluid-pumping chamber in the pump 
section is completely fluid-sealed with respect to the other 
parts of the unit, and wherein detachable means is pro 
vided for quickly reaching the pumping chamber for clean 
ing and other purposes without breaking the fluid Seal to 
said other parts of the unit or otherwise disturbing the 
SaiiC. 

Another object of the invention is to provide in a pump 
unit of the character described a pump section which can 
not be reached by lubricating oil from the other parts of 
the unit, whether the pump section is open for said clean 
ing and other purposes or not. 

Another object of the invention is to provide a wobbler 
disc construction of the character described which is ac 
curately self-centering in the unit, without requiring use 
of a supporting pin through the center of the disc. 
Another object of the invention is to provide a mag 

netic pump of the character described having improved 
magnetic actuating means, including a rotor for oscillating 
the wobbler disc and improved means for counterbalanc 
ing the rotor without affecting the oscillation of the disc. 

These and other objects of the invention will be mani 
fest from the following brief description and the accom 
panying drawings. 
Of the accompanying drawings: - 
Figure 1 is a top plan view of a milk or like pumping 

machine embodying the features of the invention. 
Figure 2 is a front elevation of the same, partly broken 

away and in section through the vertical center of the 
machine in operating condition. 

Figure 3 is a vertical cross-section laterally through a 
pumping section of the machine, taken substantially on 
the line 3-3 of Figure 2. 

Figure 4 is an exploded view of a pump unit or section 
of the machine and a part of the supporting casing there 
for, corresponding to the cross-sectioned structure at the 
right of Figure 2. 

Figure 5 is a side elevation of a wobbler disc in 
corporated in the pump unit, substantially as viewed on 
the line 5-5 of Figure 4, and illustrating improved means 
for self-centering the disc in a pump chamber thereof. 

Figure 6 is an enlarged fragmentary cross-section, cor 
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responding to the right-hand portion of Figure 2, illus 
trating the inoperative condition of the same. 

Referring to the drawings, and in particular to Figure 
2, the numeral iéé designates a pump casing, of mag 
netic metal (such as iron) having a cylindrical outer 
wall 11, a closed inner end wall 12 to which is bolted a 
suitable bracket 13 of non-magnetic metal on which is 
bolted an electric motor 14, the casing 0 and motor 
14 being suitably mounted on a base 5. A cap 16 has 
an annular flange 17 removably received within an en 
larged bore 18 in casing wall 11 to be flush with an outer 
lip 19 of the casing, this cap forming part of a segmental 
pump unit 20, removably clamped against an intermedi 
ate wall or partition 21 which is suitably removably re 
ceived within an extension of the bore 18, to be spaced 
inwardly from the lip 19 to divide the casing into an in 
ner rotor chamber 22 and an outer pump unit cham 
ber 23. 

Partition 21 has a relatively large central orifice 24 
providing a peripheral corner edge 25 constituting a for 
wardly presented annular seat portion, centeringly re 
ceiving a complemental annular seat portion 26 at the 
inner side of a cup-shaped pump-cavity member 27 with 
an annular flat face or rim 28 thereof presented out 
wardly substantially in a plane slightly inwardly of the 
lip 9 of wall 1. Cap 16 has a central hub portion or 
wall 30 defining with flange 9 an annular corner seat 
portion 31 in which is complementally seated the outer 
lip 28 of member 27, a suitable liquid-sealing gasket 32 
of rubber or other resilient material being positioned be 
tween the pump member and the cap. The pump member 
27 may be releasably clamped between the relatively 
fixed partition 21 and cap 16 as by means of lever bar 
33 having adjustable pressure-applying means 34 at one 
end connected to the casing 11, a hook 35 on the other 
end of the bar hooked onto a fixed lug 36 on casing , 
at a point diametrically opposite said pressure-applying 
means, and inwardly presented protuberances 37, 37 on 
the bar centrally thereof in ciamping engagement with cap 
16, as best shown in Figures 1 and 2. Said pressure 
applying means 34 may comprise an eyebolt 38 pivoted 
to the casing 11 at 39, and having its free end held in an 
open ended slot 40 in the bar 33 by a wing-nut 45 threaded 
on the free end of the bolt against the outer face of 
the bar. Thus, by tightening wing-nut 44 against the end 
of the bar, inward clamping pressure is applied to the 
cap 16 about the fulcrum point at 36, thereby securely 
to hold the cap and the member 27 in centered position 
against the partition 2. 
The inner wall of the member 27 may comprise a 

separate relatively thin diaphragm 43 of magnetic metal, 
the same having a peripheral edge portion secured in 
fluid-sealing relation within an annular seat 44, as by 
known brazing or welding methods to overlie a relatively 
large opening 45 in the inner end of the member, the 
diaphragm being frusto-conical in shape with the small 
end face 46 thereof within the pump chamber 47, and 
the major portion of the concave side of the diaphragm 
being exposed to the casing chamber 22 through said 
opening 45. Hub portion 30 of cap 16 constitutes an 
outer wall of pump chamber 48, and has an inwardly 
convergent frusto-conical surface portion 49 axially 
spaced from the oppositely disposed frusto-conical di 
aphragm 43. In other words, said diaphragm and outer 
wall have axially spaced, oppositely inwardly convergent 
frusto-conical guide surfaces, at least portions of which 
are simultaneously engageable by diametrically and 
axially opposite sides of a relatively thin, flat-sided wob 
bler disc 50 of magnetic material, as best shown in Figure 
2. Wobbler disc 50 may be of diameter only slightly 
less than that of the peripheral wall surface 52 of the 
pump chamber 48, said surface 52 being radially out 
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wardly arcuate substantially on a radius from the central 
longitudinal axis of the pump chamber, so that in all posi 
tions of the wobbier disc in operation of the pump in a 
manner to be described later, the peripheral edge of the 
wobbler disc will be in substantially close conformity 
with said peripheral wall of the pump chamber, and can 
not fall out of position which would prevent-atitomatic 
self-centering of the disc upon electrical generation of 
magnetic flux in the system. Thus, the wobbier disc at 
all times divides the pump chamber 48 into two Sub 
stantially distinct, wedge-shaped pockets at opposite sides 
of the disc, which communicate with each other Substan 
tially only through a central opening 54 of substantial 
flow area provided through the disc in alignment with an 
inlet opening 55 in the cap 6 of substantially equal fiew 
area. The opening 55 in the cap 16 extends axially through 
a reduced neck 56 on the cap to which neck may be 
threaded a coupling device on a conduit (see chain-dotted 
lines in Figure 2) from a gravity feed source of liquid 
supply, such as of milk. A neck 42 extending radially 
outwardly from member 27 and through an open ended 
slot a in the casing wall 11, has an output opening 
42a therethrough from the pump chamber 48, the outer 
end of neck 42 being threaded for coupling attachment 
of a conduit (see chain-dotted liaes in Figure 2). The 
clamping lever 33 has an aperture 33a freely renovably 
receiving the inlet neck 56 through the same. 
As shown in Figures 2, 4 and 5, the wobbler disc 50 

may have on the side thereof next to the diaphragm 43 
a raised annular portion or rib 57 defining with a flat 
outer portion 58 of the disc a peripheral grove or guide 
surface of W-shaped or angular cross-section, capable of 
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s 4. 
milk fed by gravity to pu p chamber 48, the motor 14 
is continuously operated to revolve rotor 62 and thereby 
swing crank 64 in a circumferential path or orbit at a 
substantially high rate of speed. Magnetic attraction of 
wobbler disc 50 through the diaphragm 43 to the revoly 
ing crank 34 imparts to the disc a circumferentially pro 
gressive tilting movement without substantial rotation, the 
disc being held at the same inclination by engagement 
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substantially complementally receiving the angular pe- - 
ripheral edge 60 defined by the small end of the di 
aphragm guide surface portions at points of progressive 
contact therewith in a manner to be described. This stric 
ture is adapted to retain the wobbler disc in self-centered 
relation in operation of the pump to impart a desired pro 
gressive tilting or wobbling action to the disc. 

For providing such wobbling action, extending from 
motor 4 into the rotor compartment 22 may be a driven 
shaft 62 on which is keyed or otherwise affixed a cylin 
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'drical rotor 63 of magnetic metal, the rotor having an 
integral crank or extension 64 of the same material as 
the rotor extending at an angle to the common axis of 
rotor 63 and pump member 27, and the crank having a 
free outer end of substantial surface area conforming to 
the shape of the conical surface 65 of the concave side 
of diaphragm 43, but with a slight air gap between the 
opposing surfaces sufficient to permit flow of magnetic 
flux from the rotor and crank, across the air gap to the 
magnetic diaphragm. Magnetic flux is continuously sup 
plied by a suitable annular electric coil 66 mounted 
in the rotor compartment 22, on a cylindrical sleeve 67 
of magnetic materiai secured to the inner casing wall 
12 to surround the rotor 52 with an air gap therebetween 
sufficient to permit passage of flux from the coil 66 and 
sleeve 67 to the rotor 62, the casing 10, including rear wall 
i2, the peripheral waii 11, and the cap 16, being of mag 
netic material to provide for continuous passage of mag 
netic flux in the direction indicated by small arrows in Fig 
ure 2. Upon continuous rotation of the rotcrby motor 
14, the magnetic attraction of the wobbler disc to the 
rotating crank is effective to tilt the disc continuously at an 
inclination to the common axis of the rotor and pump 
member in circumferential progression. 

For preventing vibration in the pump disc due to the 
off-center relation of the crank 6-3, an angular protrusion 
69 of non-magnetic metal (brass) and of the same size, 
shape and weight as crank 64 may be welded- or other 
wise secured to the rotor diametrically oppositely to the 
crank, as best shown in Figures 2 and 3. The protrusion 
69, being non-magnetic otherwise has no effect upon the 
action of wobbler disc 50. - - 

In operation of the improved pump, as for pumping 
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with the conical guide surfaces of diaphgram 43 and outer 
wall or hub 30 of cap 6, which is part of the pump 
unit assembiy. Disc 53 is maintained in centered relation, 
with its central opening 54 in alignment with inlet opening - 
55 in the cap, by circumferentially progressive engage 
ment of the annular corner edge 60 of the diaphragm 
43 in the complemental groove 59 of the disc, whereby 
no pivot pin or other supporting means is required. Milk 
entering the pump chamber 48 through inlet opening 
55 in the cap fills the wedge-shaped pockets at opposite 
sides of the disc and is continuously moved by the cir 
cumferentially progressive tilting action of the disc to 
ward the outlet opening 42a, to be conveyed under sub 
stantial pressure induced in the pump chamber to a milk 
treating device, such as a cream separator. 

Due to the large opening in the wobbler disc providing 
equal distribution of milk at both sides of the same the 
flow of milk toward the outlet opening will be con 
tinuously steady, and without creation of eddy currents 
which might have detrimental effect on the quality of the 
milk. Moreover, provision of the non-magnetic counter 
balance 69 opposite the magnetic rotor crank 64 prevents 
chattering or vibration throughout the entire pumping de 
vice, which would also be detrimental to steady operation 
of the pump unit 2 and possibly affect the quality of the 
milk being treated. . . 
When motor 14 is stopped (see Figure 2), to stop 

rotation the magnetic crank 64, the wobbler or disc 50 
is demagnetized and, therefore, is free to drop by gravity 
to one of various positions of edgewise support on the 
bottom of the peripheral wall surface 62 of the primp 
chamber 48. One such position of support is shown in 
Figure 6, where the disc 59 is tilted toward the diaphragm 
43 with the center of the disc slightly below the axis 
of rotation of the rotor 62. Thus, in the inoperative 
condition of the pump the disc 50 is always freely and un 
obstructedly supported in the pump chamber in substan 
tially axially centered position for tilting movement in 
all directions. In other words, there are no pins or 
other obstructions to interfere with subsequent self 
centering movement of the disc, or with continuous 
progressive tilting of the same with rotation of the mag 
netic crank. - 
Upon actuation of motor i4 to start rotation of the 

crank, the resultant flow of magnetic flux through the 
'diaphragm, following an arcuate path, immediately at 
tracts the disc, initially at a point of least resistance, and 
starts to apply progressive tilting action thereto. Because 
the edge of the disc aperture 54 is radially inwardly of the 
path of movement of the revolving flux field, created by 
the crank movement, there is a tendency for the disc to 
be drawn toward axially centered position, which is then 
maintained by the previously described self-centering en 
gagement of the continuous guide portions 57 and 60 
on disc 50 and diaphragm 46, respectively. 

in the milk treating or dairy industry it is particularly 
essential that equipment be kept in clean sanitary condi 
tion at all times. Accordingly, in the present invention 
the pump unit 20 is completely sealed against entry of 
foreign matter to the pump chamber 48, from the rotor 
compartment 22, the pump compartment 23, or otherwise. 
from the exterior of the pump generally. The pump unit 
is easily cleaned after each use, simply by unscrewing 
wingnut 41 sufficiently to release both ends of clamping 
lever 33 from casing wall 11, after removing the inlet 
conduit from neck. 42 (see Figures 1 and 2), thereby per 
mitting free outward removal of cap 16, sealing gasket 
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32, wobbler disc 50, and pump cavity member 27 from 
the pump casing i0 in the order given (see Figure 4). 
Conversely, after these parts have been thoroughly 
cleaned they are just as easily assembled in the liquid 
sealed operative positions thereof previously described, 
and as best shown in Figures 1, 2 and 3. 
Although the improved magnetic pump is particularly 

adaptable for use in pumping milk, it may also be utilized 
in other industries where liquid must necessarily be pres 
surized in such a manner that it will not come in contact 
with or be exposed to foreign matter such as lubricating 
oil from bearings of moving parts. 

Modifications of the invention may be resorted to with 
out departing from the spirit thereof or the scope of the 
appended claims. 
What is claimed is: 
1. A magnetic pump, comprising a casing having walls 

defining therein a fluid-pump chamber, a relatively thin 
inner wall of said casing being of material having the 
property of passing magnetic flux therethrough and hav 
ing a generally conical portion dished inwardly of said 
chamber, a wobbler element mounted in said chamber, 
a rotor having a magnetically energized core rotatable 
on an axis through the center line of said conical por 
tion, said core having a magnetic extension thereof unob 
Structedly terminating in a surface portion complemental 
to said generally conical surface portion at the concave 
side thereof and in spaced relation thereto, said terminal 
Surface portion thereby being generally offset with respect 
to said axis, means for rotating said rotor whereby 
through magnetic attraction of said wobbler element to 
the rotating magnetic extension the wobbler is continu 
ously tipped at an inclination to said axis of said rotor 
in circumferential progression, said rotor having an exten 
sion of non-magnetic material affixed thereon to counter 
balance said magnetic extension and terminating in a 
Surface portion unobstructedly spaced from said concave 
side of said conical portion. 

2. A magnetic pump, comprising a casing having walls 
defining therein a fluid-pump chamber, said casing walls 
including oppositely disposed inner and outer walls, said 
inner wall being relatively thin and of material having 
the property of passing flux therethrough and having a 
generally conical portion dished inwardly of said cham 
ber, a wobbler element mounted in said chamber, a rotor 
having a magnetically energized core rotatable on an 
axis through the center line of said conical portion, said 
Core having a magnetic extension thereof unobstructedly 
terminating in a surface portion complemental to said 
generally conical surface portion at the concave side 
thereof and in spaced relation thereto, said terminal sur 
face portion thereby being generally offset with respect 
to Said axis, means for rotating said rotor whereby 
through magnetic attraction of said wobbler element to 
the rotating magnetic extension the wobbler is continu 
ously tipped at an inclination to said axis of said rotor 
in circumferential progression, said inner and cuter walls 
of said casing having guide surfaces at least portions of 
which are engageable by opposite sides of said wobbler 
element to guide the same at an angle to said axis, at 
least one said guide surface defining an angular peripheral 
edge portion, said wobbler element having cn one face 
thereof a peripheral angular portion substantially com 
plementally receiving said angular peripheral edge por 
tion of the guide surface at the points of the circum 
ferentially progressive contact therewith. 

3. A magnetic pump, comprising a casing having walls 
defining therein a fluid-pump chamber, said casing walls 
including oppositely disposed inner and outer walls, said 
inner Wall being relatively thin and of material having 
the property of passing flux therethrough and having a 
generally conical portion dished inwardly of said cham 
ber, a wobbler element mounted in said chamber, a rotor 
having a magnetically energized core rotatable on an 
axis through the center line of Said conical portion, said 
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6 
core having a magnetic extension thereof unobstructedly 
terminating in a surface portion complemental to said 
generally conical surface portion at the concave side 
thereof and in spaced relation thereto, said terminal sur 
face portion thereby being generally offset with respect 
to said axis, means for rotating said rotor whereby 
through magnetic attraction of said wobbler element to 
the rotating magnetic extension the wobbler is continu 
ously tipped at an inclination to said axis of said rotor 
in circumferential progression, said rotor having an ex 
tension of non-magnetic material affixed thereon to coun 
terbalance said magnetic extension and terminating in a 
surface portion unobstructedly spaced from said concave 
side of said conical portion, said inner and outer walls 
of said casing having guide surfaces at least portions of 
which are engageable by opposite sides of said wobbler 
element to guide the same at an angle to said axis, at 
least one said guide surface defining an angular periph 
eral edge portion, said wobbler element having cn one 
face thereof a peripheral angular portion substantially 
complementally receiving said angular peripheral edge 
portion of the guide surface at the points of the circum 
ferentially progressive contact therewith. 

4. A magnetic pump, comprising a casing having walls 
defining therein a fluid-pump chamber, said casing walls 
including oppositely disposed inner and outer walls, said 
inner wall being relatively thin and of material having 
the property of passing flux therethrough and having a 
generally conical portion dished inwardly of said cham 
ber, a wobbler element mounted in said chamber, a rotor 
having a magnetically energized core rotatable on an 
axis through the center line of said conical portion, said 
core having a magnetic extension thereof unobstructedly 
terminating in a surface portion complemental to said 
generally conical Surface portion at the concave side 
thereof and in Spaced relation thereto, said terminal sur 
face portion thereby being generally offset with respect 
to said axis, means for rotating said rotor whereby 
through magnetic attraction of said wobbler element to 
the rotating magnetic extension the wobbler is continu 
ously tipped at an inclination to said axis of said rotor 
in circumferential progression, said inner and outer walls 
of Said casing having oppositely inwardly convergent 
frusto-conical guide surfaces at least portions of which 
are engageable by opposite sides of said wobbler element 
to guide the same at an angle to said axis, said outer 
Wall having therein an inlet opening of substantial flow 
area concentric with the axis of said rotor and the center 
of Said wobbler element, said wobbler element having a 
central opening therethrough of substantial flow area and 
being substantially concentrically aligned with the inlet 
opening, said element being free and unobstructed at the 
Central portion thereof including said central opening, 
Said casing having outlet means in the same from said 
chamber. 

5. A magnetic pump, comprising a casing having walls 
defining therein a fluid-pump chamber, said casing includ 
ing oppositely disposed inner and outer walls and a pe 
ripheral wall connecting the same, said inner wall being 
relatively thin and of material having the property of pass 
ing flux therethrough and having a generally conical por 
tion dished inwardly of said chamber, a wobbler element 
mounted in said chamber, a rotor having a magnetically 
energized core rotatable on an axis through the center 
line of Said conical portion, said core having a magnetic 
extension thereof unobstructedly terminating in a surface 
portion complemental to said generally conical surface 
portion at the concave side thereof and in spaced rela 
tion thereto, said terminal surface portion thereby being 
generally offset with respect to said axis, means for rotat 
ing said rotor whereby through magnetic attraction of said 
Wobbler element to the rotating magnetic extension the 
wobbler is continuously tipped at an inclination to said 
axis of said rotor in circumferential progression, said 
inner and outer walls of said casing having oppositely 
inwardly convergent frusto-conical guide surfaces at least 
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portions of which are engageable by opposite sides of said 
wobbler element to guide the same at an angle to said 
axis, said outer wall having therein an inlet opening of 
Substantial flow area concentric with the axis of said 
rotor and the center of said wobbler element, said wobbler 
element having a central opening of substantial flow area 
and being substantially concentrically aligned with the 
inlet opening, said element being free and unobstructed 
at the central portion thereof including said central open 
ing, said casing having outlet means in the same from said 
chamber, said wobbler element being a relatively thin 
disc having its peripheral edge relatively closely coin 
forming to said peripheral wall whereby the wobbler ele 
ment divides said chamber into substantially distinct 
pockets at diagonally opposite side portions of the wob 
bler element and commiinicating with each other sub 
stantially only through said central opening in the wob 
bler element. 

6. A magnetic pump, comprising a housing having 
an opening therein and housing seat raeans around the 
housing opening, a pump member having portions seat 
ing against Said heusing seat means, said pump mem 
ber having a pump cavity therein extending outwardly 
frcin a relatively thin inner wall of material having 
the property of passing magnetic flux therethrough 
and the cavity having an opening outwardly at the 
outer side of the pump member, an outer seat means 
on the Gliter side of the member, said inner wall 
having a generally conical portion dished inwardly of 
said cavity, a cap removably seating against said oute 
seat ineans in fluid sealing relation over said cavity open 
ing and constituting an otter wall of said member, re 
leasable means for securing said cap seated in fluid-sealing 
relation against said outer seat means, a wobbler element 
mounted in said chamber, a rotor having a magnetically 
energized core in said housing and rotatable on an axis 
through the ceiter line of Said conical portion, said core 
having a magnetic extension unobstructedly terminating 
in a terminal surface portion at the concave side of said 
inwardly dished inner wall and in spaced relation to said 
generally cenical surface thereof, said terminal surface 
portion thereby being generally offset with respect to said 
axis, means for rotating said rotor whereby through mag 
netic attraction of said wobbler element to said rotating 
magnetic extension the wobbler is centinuously tipped at 
an inclination to the axis of said rotor in circumferential 
progression. 

7. A magnetic pump, comprising a housing having an 
opening therein and seat means around the housing open 
ing, a pump member having portions seating against said 
seat means, said pump member having a pump cavity 
therein extending outwardly from a relatively thin inner 
wall of material having the property of passing magnetic 
flux therethrough, and the cavity having an opening out 
wardly at the outer side of the pump member, an outer 
eat means on the outer side of the member, said inner 
wall having a generaily conical portion dished inwardly 
of said cavity, a cap removably seating against said outer 
seat means in fluid sealing relation over said cavity open 
ing and constituting an outer wall of said member, re 
leasabie means for securing said cap seated in fluid-sealing 
relation against said outer seat means, a wobbler element 
mounted in said chamber, a rotor having a magnetically 
energized core in said housing and rotatable on an axis 
through the center line of said conical portion, said core 
having a magnetic extension unobstructedly terminating 
in a terminal surface portion at the concave side of said 
inwardly dished inner wall and in spaced relation to said 
generally conical surface thereof, said terminal surface 
portion thereby being generally offset with respect to 
said axis, means for rotating said rotor whereby through 

- magnetic attraction of said wobbler element to said ro 
tating magnetic extension the wobbler is continuously 
tipped at an inclination to the axis of Said rotor in cir 
cumferential progression, said inner and outer walls hav 
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ing oppositely inwardly convergent frusto-conical guide 
surfaces at least portions of which are engageable by 
diagonally opposite side portions of said wobbler element 
to guide the same at an angle to said axis, said outer wall 
having therein an inlet opening of substantial flow area 
Substantially concentric with the axis of said rotor and 
the center of said wobbler element, said wobbler element 
having an opening of substantial flow area and substan 
tially concentrically aligned with the said inlet opening, 
said planag) finember having an outlet orifice from said 
pump cavity. m 

8. A magnetic pump, comprising a housing having an 
opening therein and seat means areund the housing open 
ing, a pump member having portions seating against said 
Seat neans, said pump member having a pump cavity 
therein extending outwardly from a relatively thin inner 
Wall of material having the property of passing magnetic 
flux therethrough and the cavity having an opening out 
wardiy at the outer side thereof, an outer seat means on 
the outer side of the member, said inner wall having a 
generally conical portion dished inwardly of said cavity, a 
cap removably seating against said outer seat means in 
fluid sealing relation over said cavity opening and pro 
viding an outer wall for said member, releasable means 
for Securing said cap seated in fluid-sealing relation. 
against Said outer seat means, a wobbler element mounted 
in Said cavity, a rotor having a magnetically energized 
core in said housing and retatable on an axis through 
the center line of said conical portioa, said cere having 
a magnetic extension unobstructedly terminating in a 
terminal Surface portion at the concave side of said in 
Wardly dished inner wall and in spaced relation to said 
generally conical surface thereof, said terminal surface 
portion thereby being generally offset with respect to said 
axis, means for rotating said rotor whereby through mag 
netic attraction of said wobbler element to said rotating 
magnetic extension the wobbler is continuously tipped at 
an inclination to the axis of said rotor in circumferential 
progression, said inner and cuter walls having oppositely 
inwardly convergent frusto-conical guide surfaces at least 
portions of which are engageable by diagonally opposit 
side portions of Said wobbler element to guide the same at 
an angle to said axis, said outer wall having therein an in 
let opening of Substantial flow area substantially concen 
tric with the axis cf said rotor and the center of said wob 
bler element, said wobbler element having an opening of 
Substantial flow area and being substantially concentrical 
ly aligned with the same, said pump member having an 
outlet passage from said cavity, said wobbler element be 
ing a relatively thin disc having its peripheral edge rela 
tively closely conforming to the peripheral wall portions 
of said pump cavity whereby the wobbler element divides 
Said cavity into substantially distinct pockets at diagonal 
ly opposite sides of the wobbier element and cemmunicat 
ing with each other substantially only through said open 
ing in the wobbler element. 

9. A magnetic pump, comprising a housing having an 
opening therein and housing seat means around the hous 
ing opening, a pump member having portions seating 
against Said housing seat means, said pump member hay 
ing a pump cavity therein extending outwardly from a 
relatively thin inner wall of material having the property 
of passing magnetic flux therethrough and the cavity 
having an opening outwardly at the outer side of 
the pimp member, an outer seat means on the outer 
side of the member, said inner wall having a generally. 
conical portion dished inwardly of said cavity, a cap 
renovably seating against said outer seat means in fluid 
sealing relation over said cavity opening and constitut 
ing ail outer wall of said member, releasable means for 
securing said cap seated in fluid-sealing relation against 
said outer seat means and for releasably retaining said 
pump member seated in said housing seat means, a 
wobbler element mounted in said cavity, a magnetic ro 
for rotatably mounted in said housing, said rotor hav 



2,788,747 
9 

ing a magnetic extension unobstructedly terminating in 
a terminal surface portion at the concave side of said 
inwardly dished inner wall aid in spaced relation to said 
generally conical surface thereof, said terminal Sur 
face portion thereby being generally offset with respect 
to said axis, means for rotating said rotor whereby 
through magnetic attraction of said wobbler element to 
said rotating magnetic extension the wobbler is con 
tinuously tipped at an inclination to the axis of said 
rotor in circumferential progression. 

10. A magnetic pump, comprising a housing having 
an opening therein and housing seat means around the 
housing opening, a pump member having portions seat 
ing against said housing seat means, said pump mem 
ber having a pump cavity therein extending outwardly 
from a relatively thin inner wall of material having the 
property of passing magnetic flux therethrough and the 
cavity having an opening outwardly at the outer side of 
the pump member, an outer seat means on the outer side 
of the member, said inner wall having a generally coni 
cal portion dished inwardly of said cavity, a cap re 
movably seating against said outer seat means in fluid 
sealing relation over said cavity opening and constitut 
ing an outer wall of said member, releasable means for 
securing said cap seated in fluid-sealing relation against 
said outer seat means and for releasably retaining said 
pump member seated in said housing seat means, a 
wobbler element mounted in said cavity, a magnetic 
rotor rotatably mounted in said housing, said rotor hav 
ing a magnetic extension unobstructedly terminating in 
a terminal surface portion at the concave side of said 
inwardly dished inner wall and in spaced relation to said 
generally conical surface thereof, said terminal surface 
portion thereby being generally offset with respect to said 
axis, means for Totating said rotor whereby through mag 
netic attraction of said wobbler element to said rotating 
magnetic extension the wobbler is continuously tipped at 
an inclination to the axis of said rotor in circumferential 
progression, said rotor having thereon an extension of 
non-magnetic material diametrically oppositely disposed 
to said magnetic extension to counterbalance the same. 

11. A magnetic pump, comprising a housing having 
an opening therein and housing seat means around the 
housing opening, a pump member having portions seat 
ing against said housing seat means, said pump member 
having a pump cavity therein extending outwardly from 
a relatively thin inner wall of material having the prop 
erty of passing magnetic flux therethrough and the cav 
ity having an opening outwardly at the outer side of 
the pump member, an outer seat means on the outer 
side of the member, said inner wall having a generally 
conical portion dished inwardly of said cavity, a cap 
removably seating against said outer seat means in fluid 
sealing relation over said cavity opening and constitut 
ing an outer wall of said member, releasable means for 
securing said cap seated in fluid-sealing relation against 
said outer seat means, a wobbler element mounted in 
said cavity, a rotor having a magnetically energized core 
in said housing and rotatable on an axis through the cen 
ter line of said conical portion, said core having a mag 
netic extension unobstructedly terminating in a ter 
minal surface portion at the concave side of Said in 
wardly dished inner wall and in spaced relation to said 
generally conical surface thereof, said terminal Surface 
portion thereby being generally offset with respect to said 
axis, means for rotating said rotor whereby through 
magnetic attraction of said wobbler element to Said ro 
tating magnetic extension the wobbler is continuously 
tipped at an inclination to the axis of said rotor in cir 
cumferential progression, said inner and outer walls of 
said pump member having guide surfaces at least por 
tions of which are engageable by opposite sides of Said 
wobbler element to guide the same at an angle to Said 
axis, at least one said guide surface defining an angular 
peripheral edge portion, said wobbler element having 
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10 
on one face thereof a peripheral angular portion sub-. 
stantially complementally receiving said angular periph 
eral edge portion of the guide surface at the points of 
the circumferentially progressive contact therewith. 

12. A magnetic pump, comprising a housing having 
an opening therein and housing seat means around the 
housing opening, a pump member having portions seat 
ing against said housing seat means, said pump mem 
ber having walls defining a pump cavity, said walls in 
cluding oppositely disposed inner and outer walls, said 
inner wall being relatively thin and of material having 
the property of passing magnetic flux therethrough and 
the pump cavity having an opening outwardly of the 
outer side of the pump member, an outer seat means on 
the outer side of the member, said inner wall having a 
generally conical portion dished inwardly of said cav 
ity, a closure element at least a portion of which con 
stitutes said outer wall, said closure element being re 
movably seated against said outer seat means in fluid 
sealing relation over said cavity opening, releasable 
means on said housing for securing said closure element 
seated in fluid sealing relation against said outer seat 
means and through the same retaining said pump mem 
ber seated on said housing seat means, a wobbler ele 
ment mounted in said chamber, a rotor rotatable on an 
axis through the center line of said conical portion, said 
core having a magnetic extension unobstructedly termi 
nating in a terminal surface portion at the concave side 
of said inwardly dished inner wall and in spaced rela 
tion to said generally conical surface thereof, said ter 
minal surface portion thereby being generally offset with 
respect to said axis, means for rotating said rotor where 
by through magnetic attraction of said wobbler element 
to said rotating magnetic extension the wobbler is con 
tinuously tipped at an inclination to the axis of said rotor 
in circumferential progression, said inner wall and said 
closure element having oppositely inwardly convergent 
frusto-conical guide surfaces at least portions of which 
are engageable by opposite sides of said wobbler ele 
ment to guide the same at an angle to said axis, said 
outer wall of the pump member having therein an inlet 
opening of substantial flow area concentric with the 
axis of said Totor and the center of said wobbler ele 
ment, said wobbler element having an opening there 
through of substantial flow area, said pump member hav 
ing an outlet passage from said pump cavity. 

13. A magnetic pump, comprising a housing having 
an opening therein and housing seat means around the 
housing opening, a pump member having portions seat 
ing against said housing seat means, said pump mem 
ber having walls defining a pump cavity, said walls in 
cluding oppositely disposed inner and outer walls, said 
inner wall being of material having the property of pass 
ing magnetic flux therethrough constituting an inner wall 
of the pump member and the cavity having an opening 
outwardly of the outer side thereof, an outer seat means 
on the outer side of the member, said inner wall hav 
ing a generally conical portion dished inwardly of said 
cavity, a closure element removably seating against said 
outer seat means in fluid sealing relation over said cav 
ity opening, releasable means for securing said closure 
element seated in fluid sealing relation against said outer 
seat means, a wobbler element mounted in said cavity, 
a rotor rotatable on an axis through the center line of 
said conical portion, said core having a magnetic ex 
tension unobstructedly terminating in a terminal Sur 
face portion at the concave side of said inwardly dished 
inner wall and in spaced relation to said generally coni 
cal surface thereof, said terminal surface portion there 
by being generally offset with respect to said axis, means 
for rotating said rotor whereby through magnetic at 
traction of said wobbler element to said rotating mag 
netic extension the wobbler is continuously tipped at an 
inclination to the axis of said rotor in circumferential 



progression, saidinner wall and said closure element hay 
ing oppositely inwardly convergent frusto-conical guide 
surfaces at least portions of which are engageable by 
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opposite sides of said wobbler element to guide the same 
at an angle to said axis, said cuter wall of the punip 
member having therein an inlet opening of substantial 
flow area concentric with the axis of said rotor and the 
center of said wobbler element, said wobbler element 
having an opening of substantial flew area and substan 
tially concentrically aligned with said inlet opening, said 
wobbler element being a relatively thin disc having its 
peripheral edge relatively closely conforming to the pe 
ripheral wall of said pump cavity whereby the wobbler 
element divides said cavity into -substantially distinct 
pockets at diametrically opposite sides of the wobbler 
element and communicating with each cither substail 
tially only through said opening in the wobbler element. 

14. A magnetic pump, comprising a housing having 
an.cpening therein and housing seat means around the 
housing opening, a pump member, means for removably 
mounting said pump member on said housing over said 
opening in the same, said pump member having a punp 
cavity therein extending outwardly from a relatively thin 
inner wall of material having the property of passing 
magnetic flux therethrough and the cavity having an 
opening outwardly at the outer side of the punap member, 
an outer seat means on the outer side of the member, 
said inner wall having a generally conical portion dished 
inwardly of said chamber, a closure element removably 
seating against said outer seat means in fluid sealing re 
lation over said cavity opening of the pump member and 
constituting an outer wall of said member, releasable 
means for securing said closure member seated in fluid 
sealing relation against said outer seat means and 
through the same retaining said pump member seated 
in said housing seat means, a wobbler element mounted 
in said cavity, a rotor having a magnetically energized 
core in said housing and rotatable on an axis through 
the center line of said conical portion, said core hav 
ling a magnetic extensien unobstructedly terminating in 
a terminal surface portion at the concave side of said 
inwardly dished inner wall and in spaced relation te said 
generally conical surface thereof, said terminal surface 
portion thereby being generally offset with respect to said 
axis, means for rotating said rotor whereby through 
magnetic attraction of said webbler element to said ro 
tating magnetic extension the wobbler is continuously 
tripped at an inclination to the axis of said rotor in cir 
cumferential progression. . . - 

15. A magnetic pump, comprising a casing having pe 
ripheral and inner and outer walls defining a fluid-pump 
ing chamber having an axis therethrough, said inner wall 
being relatively thin and being of material having the 
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characteristic of passing magnetic flux therethrough and - 
said outer wall being in axially spaced relation to said 
inner wall, a magnetically attractive wobbler disc having 
central opening means of substantial flow area through 
the same, inlet and outlet means in said casing for pas 
sage of fluid through said chamber, said peripheral wall 
portion of said casing presented radially inwardly of said 

5 5 

60 

12 
casing being of such slightly greater periphery than the 
outer periphery of said disc as to support the disc freely 
and unobstructedly in Substantially axially centered rela 
tion within said chamber in a demagnetized inoperative 
condition of the disc, thereby permitting tilting movement 
of the disc in all directions angularly of said axis, said 
inner and outer walls having inwardly oppositely con 
verging, generally conical surface portions and rotatable 
magnetic attraction means presented exteriorly of said 
chamber and terminating adjacent said inner wall at a 
point offset with respect to said axis to move in a con 
tinuous orbit co-extensive with said conical surface por 
tion of the inner wall, progressively to attract said disc 
toward the inner wall and to tilt the disc toward engage 
ment of opposite sides thereof with said opposite conical 
Surface portions, whereby through continued rotation of 
Said magnetic attraction means in said orbit said disc 
is continuously tipped at an inclination to said axis in 
circumferential progression, the resultant relatively close 
conformity of the outer periphery of the disc to said 
peripheral wall portion of said casing thereby dividing 
said chamber into substantially distinct pockets at diag 
onally opposite sides of the disc and communicating with 
each other and with said inlet and outlet means at least 
partially through said opening means in the disc. 

16. A pump as set forth in claim 15, progressively in 
terengageable continuous cooperating guide portions being 
provided on said disc and said casing for maintaining the 
progressively tilted disc substantially centered with respect 
to said axis. - 

17. A pump as set forth in claim 16, wherein the in 
cluded angle of said conical surface portions are such 
that as said continuous cooperating guide portions pro 
gressively interengage, the adjacent surface portions of 
the disc and the respective said conical surface portions 
will be radially divergent from the points of said pro 
gressive interengagement of said continuous cooperative 
guide portions. 

18. A pump as set forth in claim 16, wherein continuous 
portions of said disc extend radially beyond said orbit of 
said magnetic attraction means and thereby tend also to 
attract the tilted disc radially toward the magnetic attrac 
tion means and into said centering engagement with said 
continuous cooperating guide portions. 

; 19. A pump as set forth in claim 15, including a hous 
ing for Said magnetic attraction means, said housing 
having an opening and seat means around the same, said 
casing having portions seating in said seat means and 
said outer wall constituting a part removably attached to 
Said casing, and releasable means being provided for se 
curing said casing seated on said housing seat means. 
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