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[57] ABSTRACT 
' A pump wherein the pumping takes place in an elon~ 
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gated chamber having ?rst and second magnetic mate 
rial piston members therein, at least one member 
being moveable and at least said one moveable mem 
ber having check valve means therein so that liquid is 
?owed through the check valve means as the members 
are separating and the relative movement towards 
each other of the sections closes the check valve 
means. A unidirectional ?ow outlet between the mem 
bers allows the liquid to be pumped out by the relative 
movement of the piston members. Facing each other 
on the outside of the chamber are ?rst and second 
horseshoe electromagnets with ?rst and second coils 
around each horseshoe. Connected to the ?rst set of 
coils is an AC to DC converter to supply DC power to 
the coil, whereas the second coil has a line for connec 
tion to an AC source. The ?rst coil, the converter and 
the second coil are in series so that the first horseshoe 
magnet presents alternating North and South poles, 
while the second horseshoe magnet has ?xed North 
and South poles. When plugged into a line, the ?xed 
poles are alternately presented with a similar and a 
different opposed pole. This causes the moveable pis' 
ton members to be attracted to the poles on one cycle 
and be attracted to each other on the next cycle by 
virtue of the tendency of the pistons to move in the 
direction of maximum magnetic flux linkage, thus 
pumping the fluid. 

7 Claims, 5 Drawing Figures 
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PUMP HAVING MAGNETICALLY DRIVEN 
RECIPROCATING PISTONS 

BACKGROUND OF THE INVENTION 

The present invention relates to a pump, and more 
particularly to a pump which can be readily controlled, 
can work under various temperature conditions, and is 
small, sealed, and compact, so as to be ?tted into a 
small space. ' 

BRIEF DESCRIPTION OF THE PRIOR ART 

Magnetically driven pumps usually have a spring re 
turn. Since about one-half of the magnetic force is used 
to store energy in a spring, the ef?ciency of such pumps 
is low, and the piston return is dependent on the spring 
force. 
Because of government incentives in the last few 

years, considerable efforts have been exerted by inven 
tors to develope anti-polution engines. Many of these 
engines are based on the so-called “Camot Cycle” and 
derivatives thereof, such as the concepts of Diesel, Stir 
ling, Brayton, Otto, and others. An example of such an 
engine is that described in the John F. Roesel, Jr., U. 
S. Pat. application No. 29,601 , ?led Apr. 17, 1970. 
Many of these engines require a pumping arrangement 
between phases, and in some cases, the pump may have 
to pump in succession a hot and a cold ?uid. Hereto 
fore, pumps for this type of work were of a laboratory 
type. However, if these engines are to be of any practi 
cal use, the pumps must be equal to the task and be 
long lasting. Furthermore, such pumps must be able to 
operate on a regularly available power source, such as 
a 60 cycle line or an automobile alternator. Because of 
the low efficiency of magneticpumps, these pumps do 
not seem to be the type desired. 
Although attempts may have been made to provide 

such a magnetic pump, none, as far as I am aware, have 
been very successful in practice. Yet, the present in 
vention is directed to a high ef?ciency magnetic pump 
free of the foregoing defects. 

SUMMARY OF THE INVENTION 

Brie?y stated, the present invention contemplates a 
pump wherein the pumping takes place in an elongated 
chamber having ?rst and second magnetic material pis 
ton members therein, at least one member being move 
able and at least said one moveable member having 
check valve means therein so that liquid is flowed 
through the check valve means as the members are se 
parting and the relative movement towards each other 
of the sections closes the check valve means. A unidi 
rectional flow outlet between the members allows the 
liquid to be pumped out by the relative movement of 
the piston members. Facing each other on the outside 
of the chamber are ?rst and second horseshoe electro 
magnets with ?rst and second‘coils around each horse 
shoe. Connected to the ?rst set of coils is an AC to DC 
converter to supply DC power to the coil, whereas the 
second coil has a line for connection to an AC source. 
The ?rst coil, the converter and the second coil are in 
series so that the ?rst horseshoe magnet presents alter 
nating North and South poles, while the second h0rse~ 
shoe magnet has ?xed North and South poles. When 
plugged into a line, the ?xed poles are alternately pres 
ented with a similar and a different opposed pole. This 
causes the moveable piston members to be attracted to 
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2 
the poles on one cycle and be attracted to each other 
on the next cycle by virtue of the tendency of the pis 
tons to move in the direction of maximum magnetic 
?ux linkage, thus pumping the ?uid. 
The invention, as well as other objects and advan 

tag'es thereof will become more apparent from the fol 
lowing detailed description when taken together with 
the accompanying drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a schematic electrical explanation of the in 
ventive concept; 
FIG. 2 is a perspective exploded view of a pump ac 

cording to the concept of FIG. 1; 
FIG. 3 shows a type of check valve and piston ar 

rangement particularly useful with the pump contem 
plated herein; 

FIG. 4 is a cross'sectional explanation of the check 
valve depicted in FIG. 3, 
FIG. 5 is a schematic explanation of a modi?ed ver 

sion of the invention, and 

DETAILED DESCRIPTION 

Theoretical Device 
Shown in the drawing is an elongated chamber 11 of 

non-magnetic material containing sealingly reciprocat 
ing paramagnetic piston members 13 and 15 at both 
longitudinal ends. These metal members are made of a 
magnetic material and have an aperture with a check 
valve 17, 19 therein. Towards the center of the cham 
ber 11 is an output port with a check valve 23. At the 
ends of the chamber 11 are input ports 21a and 21b. On 
one side of the chamber 11 is a ?rst laminated electro 
magnet assembly 25a with a coil 27a with poles 29a and 
31a extending to both sides of the chamber. 
Opposite electromagnet 25a is a second laminated 

electromagnet assembly 25b substantially identical to 
electromagnet 25a. Second electromagnet 25b also has 
a coil 27b and poles 29b and 31b. Interposed between 
one end each of coils 27a and 27b is a diode bridge 33 
consisting of four diodes 33a, 33b, 33c, 33d. The output 
sides of diodes 33a and 33b each face a common mid 
point 35a, whereas the input sides of diodes 33c and 
33d each receive an input from a common midpoint 
35c. Diodes 33a and 3311 are poled in the same direc 
tion across a common midpoint 35d connected to the 
input side of diode 33a and the output side of diode 
33d. Likewise, dioded 33b and 33c are poled in the 
same direction across a midpoint 35b, connected to the 
input side of diode 33b and the output side of diode 
33c. Coil 27b is connected between midpoints 35a and 
35c. The inner end of coil 27a is connected to the mid 
point 35d. One side 37 of the AC line voltage is con 
nected to outer end of coil 27a. The other side 39 of the 
AC line voltage is connected to midpoint 35b. 

OPERATION OF THE PUMP 

As sides 37 and 39 are plugged into a 60 cycle AC 
line, voltage in magneto 25a alternates at 60 cycles and 
poles a, 31a change in polarity. Meanwhile voltage 
?owing in magnet 25b is pulsating DC voltage, since it 
has been recti?ed in diode bridge 33. Therefore, the 
poles 29b and 31b inmagnet 25b remain ?xed while the 
polarity of poles 29a and 31a change in polarity. Thus, 
for example on one-halfcycle ofthe 60 cycle AC North 
pole faces North pole and South pole faces South pole, 
while on the next one-half cycle the, situation is re 
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versed and North pole faces South pole, while South 
pole faces North pole. While applicant does not wish to 
be limited by the following analysis, it is theorized that 
since metal piston members 13 and 15 are paramag 
netic, when the poles 29a and 29b, and 31a and 31b are 
aligned North-South and South-North respectively, the 
metal members tend to align themselves with the poles 
by virtue of lines of magnetic force being aligned gener 
ally between adjacent poles. When the pairs of opposite 
poles 29a and 29b, and 31a and 31b are the same polar 
ity, the paramagnetic piston members tend to be at 
tracted to each other by virtue of the lines of magnetic 
force being aligned generally between laterlally spaced 
apart poles, e.g., poles 29a and 31a, and 29b and 31b. 
The check valves 17, 19 on metal members 13, 15 
allow ?uid to ?ow towards the central output port 23 
as the pistons 13 and 15 reciprocate, but not towards 
the inlet ports 21a, 21b. Thus, ?uid is pumped between 
the inlet ports 21a, 21b through outlet port 23. 

PRACTICAL EMBODIMENT 
A practical embodiment of the inventive concept is 

depicted in FIG. 2. Here, the part numbers are in the 
hundred series, but generally the part number in the 
hundred series correspond to those in the tens series of 
FIG. 1. Thus, the cylindrical elongated chamber 111 of 
FIG. 2 corresponds to elongated chamber 11 of FIG. 1. 
Fluid, e.g., water is fed'to both ends of chamber 111 by 
a pipe 112 connected to one inlet port 121a, which in 
FIG. 2 is above the chamber end. Pipe 112 is fastened 
to inlet port 121a by a joint or union- 114. Also, ?uid 
is carried to the other inlet port 121b by a curved duct 
116 from the ?rst inlet port. Within the cylindrical 
elongated non-magnetic chamber 111 are cylindrical 
paramagnetic piston members 113 and 115. These pis 
ton members 113 and 115 each have a fast acting 
check valve arrangement which‘ consists of a non 
paramagnetic drum section 118 having peripheral ap 
ertures 120. Thus, ?uid entering inlet port 1210 will 
?ow through these apertures 120. On the inner side of 
the drum section 118 is a disk shim 119 mounted on a 
central axle (not visible) and held by a stop 117. As the 
pistons 113 and 115 move toward one another ?uid 
trapped on the inner side between the pistons pusehs 
the shim 119 against the apertures 120 thereby effec 
tively providing for positive displacement of ?uid out 
wardly through check valve 123. As the pistons 113 
and 115 move away from one another ?uid on the 
outer side will push through the apertures 120 against 
the shim 119 pushing the shim away from the apertures 
120 thereby allowing ?uid on the outward side of the 
pistons to ?ow inwardly thereof providing an intake 
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stroke in preparation for the inward discharge stroke of - 
pistons 113 and 115. On the inner side of paramagnetic 
piston members is a second paramagnetic drum section 
122, also with apertures 124 corresponding somewhat 
to apertures 120 but shim 119 can not seat-against ap 
ertures 124 on the intake stroke because of stop shoul 
der 117, see FIG. 4. However, much more important is 
the peculiar 'comb-like construction of second drum 
section 122. This drum is made of individual lamina 
tions 126, which may be made by slotting the solid 
pieces, and is tied to the drum base with air gaps in be 
tween and a vertical aperture 126a at the outer end. 
The slotting or lamination is to increase'the magnetic 
permeability of this paramagnetic drum section so as to 
properly align this section up with the poles 129a and 
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4 
131a, and 129b and 131b of the electromagnets 125a 
and 125b respectively. The vertical aperture 126a 
allows the pumped ?uid to rapidly enter the pump out 
let. These horseshoe electromagnets 125a, 125b, have 
each of their two poles 131a and 131b encircled by a 
pair of coils 127a, and a pair of coils l27b respectively. 
The poles 131a, 131b having a curved pole face 128 
whose radius of curvature corresponds to the outer wall 
of chamber 111. The laminar electromagnets 125a and 
125b are held together in assembled relation by bracket 
pieces 130 and screws 132 and the cylindrical chamber 
111 is sealed with end walls 134, only one of which is 
shown held to the chamber wall by screws 136, only 
one of which is shown. The end walls 134 have springs 
138 tending to impel the metal members 113, 115 in 
wards. The object of these springs is Omerely to keep 
the metal members from striking and possible sticking 
to the chamber closures 134. The pump outlet is 
through a central pipe 140 having a check valve 123 
therein. This check valve'123 can be simlar, to that 
shown in FIG. 3. Thus, in practice, the check valve is 
a free ?oating disk guided by a cylindrical section 
through a center aperture in the disk of such length as 
to allow surface movement from the seating surface to 
a stop which restricts the disk movement to a designed 
maximum open position. The seating surface of the 
disk is on a low friction, self lubricating guide contain 
ing appropriate passages for ?uid ?ow contained within 
the outer periphery of the disk. ' 

Also, as hereinbefore pointed out, magnetically 
driven spring return pumps cannot supply a pumping 
pressure equal to the magnetic force, as approximately 
one-half of the force is used to store energy in a spring 
to return the piston to the starting position for the next 
magnetically driven stroke. However, the maximum 
pressure available in the pump herein described, which 
is limited only by the magnetic flux that can be pro 
duced, is approximately twice the pressure that is avail 
able in a pump where the piston or diaphgram is re 
turned by spring action. 
As shown in the alternate embodiment of FIG. 5, the 

two check valves 217a and 219a can allow passage in 
the same direction. Thus, the input is at one end and 
the output at the other'end of the chamber 111a. 

I claim: 
1. A pump comprising in combination: 
a. a chamber of non-magnetic material de?ning a cyl 

inder for at least one reciprocating paramagnetic 
piston therein; 

b. a pair of paramagnetic piston members, at least 
one member being reciprocably moveable therein; 

c. at least one check valve means integral with said 
one moveable member; 
?rst and second horseshoe electromagnets each 
with ?rst and second armature ends comprising 
poles, an electrical coil wound about each arma 
ture end, said magnets being adapted and disposed 
to that the ?rst and second armature ends of said 
?rst and second electromagnets and said poles are 
juxtaposed from each other across said chamber; 
and, 

e. a DC power supply connected to one of said elec 
tromagnets; an AC power supply connected to said 
other of said electromagnets whereby AC current 

d. 

?ows through one electromagnet and DC current - 
through the second electromagnet causing said pair 
of paramagnetic piston members to tend to either 
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be aligned with and repelled by said poles on alter 
nate half-cycle of said AC power, so as to pump liq 
uid ?owing through at least said one check valve. 

2. A pump as claimed in claim 1, wherein said cham~ 
ber is an elongated chamber. 

3. A pump claimed in claim 1, wherein each of said 
pair of paramagnetic piston members are reciprocably 
moveable. 

4. A pump as claimed in claim 1, said chamber being 
an elongated cylindrical chamber, said electromagnets 
having curved pole faces which hug the outer wall of 
the cylindrical chamber. 

5. A pump as claimed in claim 3, wherein each para 
magnetic piston is provided with a paramagnetic -free 
check valve allowing ?uid flow towards each piston, 
and a discharge outlet in said chamber between said 
members. 

6. A pump as claimed in claim 3, wherein each para 
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magnetic piston is provided with a paramagnetic -free 
check valve allowing ?uid ?ow toward one end of said 
chamber, and a discharge outlet at said one end. 

7. A pump as claimed in claim 4, said at least one 
check valve means comprsing a ?rst drum section with 
openings therein, said ?rst drum section having an 
inner side; a disk shim on said inner side disposed for 
short inward movement away from said ?rst drum; a 
second drum section of paramagnetic material axially 
aligned with said ?rst drum section also with openings 
therein, said second drum section having a plurality of 
laminated pieces parallel to the drum axis serving to in-, 
crease permeability of this section and a stop between 
said second drum sections openings and said shim pre 
venting said shim from closing said second drum sec 
tion openings. 

* * * * =|< 


