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ELECTROMAGNETIC SELF-PRIMING PUMP 

BACKGROUND OF THE INVENTION 
This invention relates to an electromagnetically 

driven, self-priming, ?uid pump, including a pair of re 
ciprocating pumping pistons which are magnetized to 
move together when subjected to a magnetic field and 
are moved apart by yieldable means storing energy in 
response to the pistons being moved together. 

It is an object of the present invention to provide an 
‘ electromagnetically driven, self-priming pump having a 
pair of magnetizable, liquid pumping pistons which are 
moved together in response to being subjected to a 
magnetizing ?eld. 

It is another object of the present invention to pro 
vide an electromagnetically driven, ?uid pump having 
a pair of axially aligned pumping pistons which are al 
ternately magnetized in opposite directions and in such 
a manner so as to be attracted toward each other each 
time they are magnetized. 
Yet another object of the present invention is to pro 

vide a self-priming, electromagnetically driven, ?uid. 
pump having an axial pumping cylinder with an inlet 
and an outlet, a pair vof axially aligned pumping pistons 
movable together and apart in the cylinder for moving 
?uid downstream from the inlet to the outlet, each of 
the pistons having a magnetizable portion and a peri 
metrical sealing ?ange portion which seals to the cylin~ 
der wall when the piston is moved downstream, but ra~ 
dially collapses to permit ?uid to flow thereby when the 
piston is moved upstream. 
A further objectof the present invention is to provide 

a self-priming, electromagnetically driven pump having 
a pair of aligned, pumping pistons with magnetizable 
portions, an electromagnetic, ?ux ?eld creating coil en 
ergized by an electrical source of alternating current to 
alternately magnetize the magnetizable portions in op 
posite directions on opposite half cycles of the alternat 
ing current, and a yieldable member responsive to 
movement of said portions in one direction to move 
them in an opposite direction so‘that the pumping fre 
quency is twice the alternating current frequency. 
Other objects ‘and. advantages of the present inven 

tion will become apparent to those of ordinary skill in ' 
the art as the description thereof proceeds. 

SUMMARY OF THE INVENTION 

An electromganetically driven, liquid pump compris 
ing: a pump cylinder defining a liquid passage having a 
liquid inlet and a liquid outlet; a pair of magnetic ?eld 
responsive, liquid pumping members which are mov 
able in the passage between spread positions and closed 
positions for pumping liquid from the inlet to the out 
let, an electromagnetic coil for establishing magnetic 
flux of alternately increasing and decreasing density 
within the passage to' move the liquid pumping mem 
bers'to one of the closed and spread positions when the 
?ux density is increasing and permit movement of the 
piston members to the other of the closed and spread 
positions when the flux density is decreasing; and an 
energy storing yieldable member responsive to move 
ment of the liquid pumping members to the one of the 
closed and spread positions for moving the piston mem 
bers to the other of the closed and spread positions 
when the magnetic flux density is decreasing. 
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2 
The present invention may more readily be under 

stood by reference to the accompanying drawings, in 
which: 

FIG. 1 is a vertical, sectional view of an electromag 
netically driven, liquid pump constructed according to 
the present invention, taken along the line l-—1 of FIG. 
2; 

FIG. 2 is a sectional top plan view of the pump taken 
along the line 2—2 of FIG. 1; and 
FIGS. 3 through 6 are sectional side views illustrating 

various positions of a pair of liquid pumping pistons 
throughout a pumping cycle. 

DESCRIPTION OF THE PREFERRED 
' EMBODIMENT 

A self-priming, electromagnetic pump constructed 
according to the present invention is generally desig 
nated l0 and includes a ring-shaped, generally rectan 
gular magnetic core, generally designated 12, having a 
pair of top and bottom legs 14 and 16 and end legs 18 
and 20 forming a continuous, closed path for magnetic 
flux. The iron core 12 may suitably comprise a plurality 
of stacked, laminations of magnetizable material, to 
minimize hysteresis losses. - 
A pair of apertures 22 are provided in the upper and 

lower magnetic core legs 14 and 16 to receive a vertical 
pump cylinder 24 de?ning a liquid passage 26 having 
a lower, inlet end 28 immersed in water, or other ?uid 
to be pumped, and an upper discharge end 30. The cyl 
'inder 24 is fabricated from non-magnetic material such 
as glass. 
Disposed in the liquid passage 26 is a pair of upper 

and lower pumping pistons generally designated 32 and 
34. The pumping piston 32 includes a cylindrical, mag 
netizable core 36 of, for example, iron bonded to a rel 
atively soft liner of resilient material 38 which termi~ 
nates in an axially downstream ?ange 40, normally ?ar 
ing radially outwardly into sealing engagement with the 
cylinder wall 24, but being collapsible radially inwardly 
to the position shown in FIG. 5, permitting ?uid to pass 
thereby. Water W- is forced axially past the resilient 
liner 38, in the, direction of the arrow b (FIG. 5) in a 
manner to be later described. When the sealing ?ange 
40 engages the cylinder wall 24, the piston 32 moves 
water axially downstream in the direction of the arrow v 
j (FIGS. 1 and 6) to the outlet 30. ' 
The resilient liner 38 includes an integral end wall 48 

having an additional ?ange portion 46 at the opposite, 
or upstream, end of the piston 32 which extends axially 
downstream and normally ?ares radially outwardly into 
engagement with the cylinder wall 24, but is collapsible 
radially inwardly when the piston 32 moves upstream 
to the position illustrated in FIG. 1 so that water W can 
move in the direction of the arrow b (FIG. 5) between 
the flange 46 and the wall 24. The ?ange 46, in addition 
to providing a pumping action as it moves downstream 
toward the outlet 30, also functions to center the piston 
32 in the cylinder 24. The liner end wall 48 functions 
as an energy storing, yieldable cap which covers the 
lower end wall of the upper piston core 36 and it will 
be noted that it is provided with a protuberance 48a for 
a purpose to be presently described. 
The lower pumping piston 34 includes a magnetiz 

able, elongate, central core 50 bonded to a like liner of 
resilient material 52. The liner 52 includes an integral 
end portion 54 of the same energy storing yieldable ma- . 
terial which covers the upper or downstream end wall 
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of the piston core 50 and has a protuberance or node ' 
54a for engaging the resilient protuberance or node 
48a on the upper piston as the pistons 32 and 34 are 
moved together in‘ a manner to be later described'As 
the pistons are drawn together, the resilient end por 
tions 48 and 54 are compressed to store energy and, 
after a predetermined deformation or compression, op 
erate to move the pistons 32 and 34 apart as will also 
be later described. The upper end resilient portion 54 
includes an integral, axially downstream ?ange 56, 
identical to the upper piston ?ange 40, normally ?aring 
radially outwardly into sealing engagement with the 
cylinder wall, but de?ectable or collapsible radially in 
wardly to permit water-W to pass between the?ange 56 
and cylinder wall 24. ‘The resilient liner 52, at the axi 
ally lower end of the piston 34, includes a centering 
?ange 58 extending axially and normally ?aring radi 
ally outwardly into sealing ‘engagement with the cylin 
der wall 24 to pump water W'upwardly in the direction 
of the arrowc (FIG. 1). The ?ange_58 is similarly de 
?ectable inwardly to perm-it water W to pass thereby. 
A perforated resilient support disc 60, having apertures 
61, permitting the upward ?ow of water W, is disposed 
in the lower end of the pumping passage 26 to prevent 
the lower pumping piston 34 from dropping through 
the inlet end 28 of the cylinder 24 when the pump is not 
in operation. The resilient material 48 and 54 may suit. 
ably comprise natural, vulcanized rubber or silicone 
rubber. The material can be selected to provide a 
spring rate providing the optimum pumping force. Sili~ 
cone rubber of the type sold under- the trademark 
“RTV-l08” by General Electric Company, Schenec 
tady, New York, has been found suitable'for this pur 
pose. ' 

An electrically energizable, electromagnetic, toroidal 
coil 62 surrounds the nonmagnetic pumping cylinder 
24 and the pistons 32 and 34 whichtogether effectively - 
comprise a middle leg for the magnetic core 10. The 
coil 62 is connected via leads 64 to a source 66 of alter 
nating current having a predetermined frequency, for 
example, 60 cycles for producing an alternating, mag 
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netic flux field in the pump passage 26. On the positive - 
half cycle of the current from'source 66, the ?ux gener 
ated by the coil-62 will follow thepath designated by 
the arrow d in the direction designated by the arrows 
2. On the opposite or negative half cycle of the current 
from source 66, the ?ux generated by the coil 62 will 
follow the reverse path illustrated in chain lines at 0, in 
the opposite direction represented by the arrow p. 

' THE OPERATION 

In operation, the pump inlet end 28 is immersed in 
the water W and'the coil leads 64 are connected to the 
A.C. source 66. It will'be assumed that the pistons 32 
and 34 are initially in the spread positions illustrated in 
chain lines in FIG. 1 and that the winding 62 is initially ' 
energized by a positive half cycle of current alternating 
vso that the flux'emanating from the coil 62 will follow 
the path d (FIG. 3) to magnetize the piston cores 36 
and 50 such that the lower end of the core 36 has a 
south polarity and the upper end of'the core 50 is of op 
posite, or north, polarity.'The adjacent ends of the 
cores will thus be attracted to eachother and the pis 
tons 32 and 34 will move together to'the positions illus 
trated in FIG. 3. When the pistons 32 and 34 are 
brought together, the resilient end portions 48 and 54 
engage and are compressed (FIG. 5) to store energy. 
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As the energizing current on the first half cycle de 
creases and the resultant ?ux decreases after some lag, 
the stored energy in the compressed, resilient material 
nodes 48 and 54 overcomes the magnetic forces at 
tracting the magnetic cores 36 and 50 together, push 
ing the pistons 32 and 34 to the spread positions illus 
trated in FIG. 4. When this occurs, a partial vacuum is 
created in the collapsible chamber 70 (FIG. 4) between 
the pistons 32 and 34. Since the pressure on the axially 
downstream sides of the lower piston ?anges 56 and 58 
is less than, the pressure on the upstream side of the 
lower piston ?anges, the water W will move upwardly 
through the openings 61 in the support 60, axially past 
the ?anges 56 and 58 in the direction of the arrow g 
(FIG. 4) into the chamber 70. . 
The electromagnetic coil 62 is then energized by the 

alternate half cycle of the alternating current to pro 
vide ?ux in the path p to oppositely magnetize the cores 
36 and 50 so that the lower end of the upper core 36 
is'now of a north polarity and the upper end of the 
lower core 50 is now of opposite, or south, polarity so 
that the adjacent ends of the cores 36 and 50are again 
attracted and the pistons 32 and 34 are again brought 
together to the positions illustrated in FIG. 5 to dimin 
ish the chamber 70 and force the ?uid in the chamber 
70 upwardly past the upper piston ?anges 46 and 40 in 
the direction of the arrows b and h (FIG. 5). The in 
creasing pressure in the chamber 70 on the down 
stream side of the upper piston ?anges 46 and 40 is 
greater than the pressure on the upstream side of the 
?anges 46 and 40 so that the ?uid is forced thereby. 
The pressure exerted by the ?uid in the chamber 70 on 
the downstream side of the lower piston ?anges 46 and 
58, in the direction of the arrow i (FIG. 5) tends to. 
move the ?anges 56 and 58 radially outwardly into 
sealing engagement with the cylinder 24 to prevent 
water W in the chamber 70 from ?owing toward the 
inlet 28. The resilient members 48 and 50 are again 
compressed and the'energy stored in the resilient en 
ergy storing, resilient members 48 and 50 forces the 
pistons to the spread positions illustrated in FIG. 6, so 
that water W is again drawn upwardly past the lower 
piston ?anges 56 and 58, in the direction of the arrow 
g, and concurrently the ?uid which has been expelled 
past the upper piston upper ?ange 40 is moved axially 
outwardly in the direction of the arrow j (FIG. 6) to the 
outlet 30. The pressure exerted by the expelled ?uid, 
on the downstream side of the ?anges 40 and 46 in the 
direction of the arrow k, forces the ?anges 40 and 46 
radially-outwardly into sealing engagement with the 
wall 24 to prevent movement of the expelled ?uid to 
ward the inlet. The pistons 32 and 34 are thus moved 
toward and away from each other at 120 times a minute 
so that the pumping frequency is twice the alternating 
current frequency. ' ' > ' 

I It is to be understood that the drawingsand 
tive matter are in all cases to be interpreted as merely 
illustrative of the principles of the invention, rather 
than as limiting the same in any way, since it is contem- . 
plated that .various changes may be made in various ele-' 
ments to achieve like results without departing from 
the spirit of the invention or the scope of the appended 
claims. 
What is claimed is: ' l ' 

1. An electromagnetically driven, liquid pump com 
prising: . , 

descrip- . 
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housing means having an axial liquid passage with an 
inlet and an outlet; 

pumping mechanism comprising a pair of axially 
aligned, magnetizable, liquid pumping means re 
ceived in said passage, at least one of said pumping 
means being mounted for axial movement between 
a removed position in which said pumping means 
are axially spread to provide a liquid receiving 
chamber therebetween for receiving liquid from 
said inlet, and a position in which said pumping 
means are less spread to pump liquid from said 
chamber to said outlet; . 

magnetic ?eld producing means for magnetizing said 
pair of liquid pumping means-such that the axially 
adjacent ends thereof are of opposite magnetic po 
larity and attracted toward each other to move at 
least said one pumping means toward the other; 

said liquid pumping means comprising elements of 
magnetizable material disposed in axial prolonga 
tion of'each other in said passage; 

said magnetic ?eld producing means comprising 
electromagnetic coil means including means for es 
tablishing an alternating ?ux which alternately 
magnetizes said elements in opposite directions to 
alternately reverse the polarity of the elements so 
that the adjacent ends of said elements are of oppo 
site polarity and attracted to each other each time 
the elements are magnetized; and 

yieldable means reactable to store energy in response 
to movement of said one liquid pumping means to 
ward the other to force said one liquid pumping 
means to said removed position. » 

2. The pump set forth in. claim 1 wherein the piston 
means each include radially collapsible and expandable 
seal means, engageable with said passage'means in the 
expanded condition to prevent the ?ow of ?uid toward 
said inlet, and spaced from said chamber means in the 
collapsed condition to permit the ?ow of ?uid down 
stream from said inlet to said outlet. 

3. An electromagnetically driven, liquid pump com 
prising: ‘ _ , } ~ ' - 

housing means having an axial liquid passage with an 
inlet and an outlet; 

pumping mechanism comprising a pair of axially 
aligned, magnetizable, liquid pumping means re 
ceived in said passage, at least one of said pumping 
means being mounted for axial movement berween 
a removed position in which said pumping means 
are axially spread to provide a liquid receiving 
chamber therebetween for receiving liquid from 
said inlet, and a position in which said pumping 
means 'are less spread to pump liquid from said 
chamber to said outlet; 

said pumping mechanism comprising a pair of piston 
means movable between axially spread positions to 
provide said chamber and less spreadpositions; 
one of said piston means including means permit 
ting the ?ow of ?uid from said inlet to said cham 
ber when said piston means are moving to said 
spread positions, but- preventing reverse ?ow when 
said piston means are moving together; 

magnetic ?eld producing means for magnetizing said 
pair of liquid pumping means such that the axially 
adjacentends thereof are of opposite magnetic po 
larity and attracted toward each other to move at 
least said one ‘pump-means toward the other; and 
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yieldable means reactable to store energy in response 

to movement of said one liquid pumping means to 
ward the other to force said one liquid pumping 
means to said removed position. 

4. The pump set forth in claim 3 wherein said seal 
means ?ares radially outwardly in an axially down 
stream direction. 

5. An electromagnetically driven, liquid pump com 
prising: 
a pump housing having a liquid passage with an inlet 
and an outlet, said passage being non-magnetiza 
ble; 

pump mechanism comprising a pair of magnetic ?eld 
responsive, liquid pumping means in said passage, 
at least one of said pumping means being movable 
toward and away from the other between a re 
moved position in which said pumping means are 
spread and a position in which said pumping means 
are less spread; 

said liquid pumping means comprising a pair of pis 
ton means movable toward and away from each 
other in said passage between spread and closed 
positions; said piston means providing a variable 
volume chamber, having a partial vacuum, be 
tween said piston means in said spread position for 
receiving liquid from said inlet; 

electromagnetic coil means for establishing a mag 
netic ?ux ?eld of alternately increasing and de 
creasing magnetic ?ux density within said passage 
to move said one pumping means to one of said po 
sitions when said ?ux density is increasing; and 

energy storing yieldable means, responsive to move 
ment of said one pumping means to said one posi 
tion, for moving the other of said pumping means 
to said other of said positions when said magnetic 
?ux density is decreased. 

6. The pump of claim 5 wherein said piston means 
move to said closed positions in response to said in 
creasing ?eld and said yieldable means moves said pis 
ton means to said spread positions. 

7. The pump of claim 5 wherein said piston means 
each comprises an element of magnetizable material 
disposed in axial prolongation of the other element, 
said electromagnetic coil means includes; 
means for establishing a ?rst ?ux ?eld to magnetize 
each element so that adjacent ends of said elements 
have an opposite polarity and are attracted to 
gether; . 

means for disestablishing said ?rst ?ux ?eld and es~ 
tablishing an opposite ?ux ?eld to magnetize each 
element in an opposite direction so that the polari 
ties of the adjacent ends of said elements is re 
versed and the adjacent element ends are again at 
tracted to each other; 

said yieldable means being operative to move said 
piston means to said spread positions when said 
?rst flux ?eld is disestablished. ' 

8. The pump set forth in claim 5 wherein said energy 
storing yieldable means reacts between said piston 
means to move said piston means to a spread position. 

9. The pump set forth in claim 5 wherein said means 
for energizing said coil means comprises a source of al 
ternating current. 

10. The pump set forth in claim 5 wherein said ener 
gizing means comprises means for reversing the current 
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through said coil means to reverse the direction of the 
magnetic ?ux. _ _ 

11. An electromagnetic pump comprising: 
a pump housing having a pumping passage therein 
with an inlet and an outlet at opposite ends thereof; 

a pair of magnetic ?eld responsive, liquid pumping 
piston means disposed in said passage for axial 
movement toward and away from each other be 
tween axially spread positions, and adjacent posi 
tions, to pump liquid downstream from said inlet to 
said outlet; and , 

means, including magnetic ?eld producing appara 
tus, for moving said piston means between said 
spread and said adjacent positions; 

each piston means including ' 
a body of magnetizable material, 
resilient seal means surrounding said body and hav~ 

ing a perimetrical ?ange portion, extending radi 
ally outwardly, sealingly engageable with the 
walls of said passage when said piston means is 
moving downsteam to prevent ?uid from return 
ing upstream, but collapsible radially inwardly 
when said piston means is moving upstream to 
permit ?uid to pass. 

12. The pump of claim 11 wherein said ?ange portion 
is at the downstream end of each piston means and 
?ares radially outwardly in an axially downstream di 
rection. ’ ' 

13. The pump of claim 12 wherein said seal means 
includes an additional radially extending piston means 
centering ?ange portion at the other end of each piston 
means. . i 

14. The pump of claim 12 wherein means is provided 
at the upstream end of each piston means for maintain 
ing the axial alignment of said piston means in said pas 
sage. 

IS. The pump of claim 11' wherein yieldable energy 
storing means is disposed between said bodies to move 
the bodies to said spread positions after they are moved 
to said adjacent positions. _ 
l6.'The pump of claim 11 including support means 

in said passage axially outwardly of one of said piston 
means to limit the axial movement of said one piston 
means in a direction away from the other piston means. 

17. A pump comprising: 
cylinder means having a liquid receiving pump pas 
sage with an inlet and an outlet; _ I 

a pair of magnetizable ?uid pumping piston means, 
received in said passage for movement toward and 
away from each other between adjacent positions 
and spread positions to pump liquid from said inlet 
to said outlet; ' v 

a source of alternatingv current, having a predeter 
mined frequency; 

means for “cyclically moving said piston means to- ' 
ward and away from each other at twice the fre 
quency of said alternating current including: 
an electromagnetic coil, connected with said 
source and means providing an alternating ?ux 
?eld in said passage which alternately magnetizes 
said magnetizable portions in opposite directions 
with opposite half cycles of said ?ux ?eld to 
cause said magnetizable portions to be attracted 
and moved toward each other on each half cycle 
of the ?ux; and 
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8 
means responsive to said magnetizable piston 
means moving together on each ?ux half cycle 
for spreading said piston means to said spread 
positions. 

18. A liquid pump adapted to be operated by a 
source_of electric current comprising: a pump housing 
having an axially extending liquid passage with an inlet 
and an outlet; a liquid pumping mechanism including 
axially spaced members, at least one of said members 
comprising a magnetizable liquid pumping structure, 
having a to-and-fro stroke, mounted for axial pumping 
movement in said passage between a removed position 
in which said members are axially spread to provide a 
liquid receiving chamber therebetween for receiving 
liquid from said inlet, and a less spread position in 
which .said members are more closely spaced; said 
pumping mechanism including seal means for admit 
ting liquid to said chamber while otherwise restricting 
back?ow and permitting liquid to be pumped in a 
downstream direction fromsaid chamber to said outlet 
while otherwise restricting back?ow, and including col 
lapsible resilient seal means projecting generally later 
ally outwardly from the perimeter of at least said'one 
member to engage the housing portion de?ning said 
liquid passage; and an assembly for cyclically moving 
at least said one member relative to the other member, 
including magnetic ?eld creating means connected 
with said source to cause at least said one member to 
be moved. ' 

19. The combination de?ned in claim 18 in which 
said magnetizable member comprises a magnetizable 
core with a sheath having said seal means in the form 
of a ?ange which ?ares axially in a downstream direc 
tion. - 

20. A liquid pump adapted to be operated. by a 
source of electric current comprising: a pump housing 
having a non-magnetizable, magnetic ?ux permeable, 
axially extending liquid passage with an inlet and an 
outlet; a liquid pumping mechanism including axially 
spaced magnetizable members having magnetically 
confronting portions, atleast one of said members 
comprising a liquid pumping structure, having a to-and- - 
fro stroke, mounted for axial pumping movement in 
said passage between a removed position in which said 
magnetizing members are axially spread to provide a 
liquid receiving chamber therebetween for receiving 
liquid from said inlet, and a less spread position in 
‘which said magnetizing members are magnetically in 
terreactive; and an assembly for cyclically moving at 
least said one member relative to the other member, 
said assembly including magnetic ?eld creating means 
connected with said source, and continuously provid 
ing an alternating ?ux ?eld of predetermined fre 

. quency, with ?ux half cycles of opposite polarity, which 
alternately magnetizes the confronting portions of said 
magnetizable .members during opposite half cycles of 
said ?ux ?eld to cause said members to magnetically 
interreact and at least said one member to be moved in 
the same direction during each half cycle of the ?ux 
?eld. 

21. The combination as set forth in claim 20 wherein 
said magnetic field creating means is connected with a 
source of alternating current. ' 

22. The combination as set forth in claim 20 wherein 
said magnetic ?eld creating means comprises a coil for 
magnetizing the confronting portions of said members 
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so that they are of opposite magnetic polarity and at 
tract one another. 

23. The pump as set forth in claim 20 wherein a bias 
ing device is provided for returning said one magnetiz 
able member to original position at the end of each flux 
half cycle, and comprises yieldable means reactable to 
store energy in response to movement of said one mem 
ber toward the other. ' 

24. The pump as set forth in claim 20 wherein said 
magnetizable members are disposed in said passage in 
axial alignment and said magnetic ?eld creating means 
includes a coil and core which alternately oppositely 
magnetize the members to alternately reverse the po 
larity of the confronting portions of the members. 
25. The pump as set forth in claim 20 wherein said 

members include valve structure permitting the flow of 
fluid from the inlet to the chamber when said one mem 
ber is moving to dispose the members in spread posi 
tion but preventing reverse ?ow when the member is 
moving to dispose the members in less spread position. 

26. The pump as set forth in claim 25 wherein the 
valve structure comprises radially collapsible and ex 
pandable perimetral seals provided on said members 
which are engageable with the passage in an expanded 
condition to prevent the ?ow of ?uid toward the outlet, 
and spaced from the passage in the collapsed condition 
to permit the ?ow of ?uid toward the outlet. 

27. The pump as set forth in claim 26 wherein the 
seals project radially outwardly and normally ?are in an 
axially downstream direction. 

28. The pump as set forth in claim 27 wherein said 
seals comprise ?anges provided on resilient sleeves for 
the members which do not magnetically shield the 
members. 
29. The pump as set forth in claim 28 wherein ?anges 

are provided at both the downstream and upstream 
ends of each member to provide axial alignment. 
30. The pump as set forth in claim 25 wherein va de 

formable resilient rubber element is provided between 
said members to restore the spread disposition of mem 
bers. 

31. The pump as set forth in claim 20 wherein said 
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magnetizable members comprise movable pistons in 
said passage and structure provided for returning said 
one magnetizable member to original position returns 
both members to original position and is disposed be 
tween and reactable with both pistons. 

32. The pump as set forth in claim 25 wherein yield 
able energy storing means to return the members to 
spread disposition comprises a resilient protrusion on 
at least one of said members. 

33. The pump as set forth in claim 32 wherein said 
yieldable energy storing means comprises a central pro 
trusion on each of said members which are engaged 
and deformed when the members move together, and 
resiliently move the members to spread positions at the 
end of each ?ux half cycle. 

34. The pump as set forth in claim 20 wherein a per~ 
forated stop device in said passage limits the axial 
movement of at least one of the pistons in a direction 
away from the other. 

35. A liquid pump adapted to be operated by a 
source of electric current comprising: a pump housing 
having an axially extending liquid passage with an inlet 
and an outlet; a liquid pumping mechanism including 
axially spaced magnetizable members, at least one of 
said members comprising a liquid pumping structure, 
having a to-and-fro stroke, mounted for axial pumping 
movement in said passage between a removed position 
in which said magnetizable members are axially spread 
to provide a liquid receiving chamber therebetween for 
receiving liquid from said inlet, and a less spread posi 
tion; an assembly for cyclically moving at least said one 
member relative to the other member; said assembly 
including magnetic ?eld creating means connected 
with said source, and continuously providing an alter 
nating ?ux ?eld of predetermined frequency, with ?ux 
half cycles of opposite polarity, which alternately oppo 
sitely polarize said magnetizable members during oppo 
site half cycles of said flux ?eld to cause at least said 
one member to be moved in the same direction during 
each half cycle of the ?ux ?eld; and resilient means for 
returning said one member in the opposite direction 
during each half cycle of the ?ux ?eld. 

* * * * * 


