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The present invention relates to an electro-magnetic 
pump,and more particularly to a pump of the recipro 
cating plunger type adapted for operation by alternating 
Current. 

It is an object of the present invention to provide a 
novel electro-magnetic plungertype pump whichis Simple 
and economicalin construction and efficient and reliable 
in operation. 

It is another object to provide such a device incorpo 
rating a single novel form of check valve which is par 
ticularly efective forits purpose. 

It is another object to provide such a device in which 
the plunger is magnetically actuated in both directions, 
and the consequentenergetic reversals of motion are uti 
lizedin the functioning ofthe check valve. 

It is another object to provide such a device in a form 
which requires no contacts or other moving parts to con 
trol the reciprocation cfthe plunger. 

Further objects and advantages wil be apparent from 
the folowing description taken in connection with the 
accompanying drawingin which: 
Fig.1 is a vertical Substantialy mid-Sectional view of 

a preferred embodiment of the invention adapted for op 
eration from an alternating current Supply,the electrical 
circuits being Shown diagrammaticaly; and 

Fig.2is a Simiarview of an embodiment of the inven 
tion adapted for operation from a direct current Source 
of power. 

In Fig. 1 of the drawing there is ilustrated a holow 
cylinder ? of non-magnetic material constituting the body 
of the pümp and having fixed thereon in any Suitable 
manner atits lower end aninlet fitting2,and atits upper 
end an outlet fitting3. A holow plunger or piston 4 of 
magnetic material is Slidably mounted in the cylinder l, 
and has a passage5 therethrough which terminates atits 
upper end in a nipple 6. The upper end of the passage 5 
is normally closed by a check valve comprising a close 
wound coil7 ofelastic wire,the lower end of which sur 
rounds and is attached to the nipple 6 by Suitable means 
as soldering as indicated at 8. The coi 7 is so wound 
thatits convolutions are normalypressed tightly together 
whereby the coi forms a tube Whichis a continuation of 
the paSSage 5 through the piston. The upper end of the 
coilis closed by means ofa disc weightmember9which 
is preferabiy soldered to the end of the coil as indicated 
at 11. 
Means for reciprocating the piston 4in the cylinder 1 

is provided comprising a pair of Similarly polarized Sole 
noids 12 and 13 held in tandem relation on the cyinder 
1 by means of a cup-shaped casing f4 and closure 15 
therefor cf magnetic material fixedly mounted on the 
cylinder ? in any appropriate manner. 
Meaas for alternately energizing the Sclenoids 12,13 

is provided comprising a Source of alternating current 
indicated by the mains L* and L* The conductor L* 
is connected directly to the adjacent ends of both coils 
as shown at 16 and 17 respectively. The conductor L* 
is connected through a manual Switch S to a pair of 
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rectifers R* and R". Rectifier R*is connected bya lead 
i8to the lower terminal of the solenoid 13 while rectifier 
R°is connected by a lead 19 to the upper terminal of 
the Solenoid 12. Rectifiers R* and R°are,asillustrated, 
oppositely polarized with respect to the conductor L*; 
rectifier R* permitting current to fiow toward the con 
ductor L* whie rectifier R?permits fow of current away 
from the Same. 
Upon closure of the manual switch S,the solenoids12 

and 13 are energized by alternate half-waves of current 
from the mains L*, L*,and since the two solenoids are 
Similarly polarized,they draw the piston 4 back and 
forth asit attempts to centralize itSelffirst with one coi 
and then with the other. 
The discweightmember9isso dimensionedthatitsin 

ertia prevents it from following the rapid reciprocations 
of the piston4. Consequently,as the piston moves down 
Wardit travels ahead of the Weight member 9 and draws 
the convolutions of the spring valve 7 apart,thus per 
mittingeScape of liquid up through the passage 5 of the 
piston into the upper portion of the cylinder 1. As the 
piston rises,the convolutions of the Spring come together, 
preventing return of the liquid through the piston,and 
thereby causing the liquid to be ejected through the out 
Iet fitting 3. 

Preferably the disc 9 extends radialy beyond the coi 
7 So thatit forms a fuid brake which augments the efect 
ofits inertia and assists the valving action ofthe spring7. 

fn Fig.2 of the drawing there isillustrated an embodi 
ment of the invention in which the pulsating current for 
reciprocatingthepump plungerisgeneratedfromasource 
of direct currentsuch as a storage batteryinstead offrom 
an alternating current Source. As there Shown,the pump 
structure itSelfis the Same asillustratedin Fig.1 and the 
parts are Similarly numbered. In this case,however,the 
contiguous terminals 16,?7 of the cois 12,13 are con 
nected by a lead 2 to one terminal of a battery22,the 
opposite terminal ofwhichis connected through a manual 
Switch23 and a lead24 to a Vibrating reed 25. Reed 25 
carries a double contact26Which is arranged to engage 
alternately with Spring mounted contacts27,28,normally 
engaging contact27as shown. The free end of the reed 
25 carries an armature 29 which is arranged to be at 
tracted by an electro-magnet 31 which when energized 
draws the contact 26 away from contact27into engage 
ment with contact 28, 
The remote terminals of cois ?2 and ?3 are connected 

respectively by leads 32 and 33 to the Spring mounted 
contacts 28 and 27,and the electromagnet 31 is bridged 
across contacts 26 and 28 by means of leads 34 and 35, 
respectively. 

In the cperation of this embodiment of the invention, 
cloSüre of manual Switch 23 causes current from the 
battery to fiow through contacts 26 and 27 and lead 33 
through the coil 13 and back to the battery,thus ener 
gizing coil ?3 and drawing the plunger 4 downward. At 
the Same time a circuit is completed through lead 34, 
electromagnet3?,1eads 35 and 32 and coil12 backto the 
battery. The resistance of the electromagnet 31 is sev 
erai timeS greater thah the resistance of coil 12 So that 
electromagnet3?isenergized andattracts the armature29 
to draw contact26awayfrom contact27andinto engage 
ment with contact 28. During this time,however,the 
current foWing through the coil12is insuficient to cause 
appreciable energization thereof 
When contacts 2á,27 open,coil i3 is deenergized,and 

when contacts 26,28 cloSe,the coil 12is connected di 
rect!y to the battery22 and thus becomes fully energized 
and draws the plunger4 upward onits discharge stroke. 
At the Same time,the closing of contacts 26,28 short 
circuits the electromagnet31 causingitto be deenergized, 
whereby the armature 29is released and the reed 25 op 
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erafesto moye the contact26 backinto engagement with 
contact27,upon which the cycle is repeated. It will thus 
be Seen that the cois 12,13 are alternatively energized 
bythe pulsations of currentgenerated bythe action ofthe 
vibrating reed 25. 

It wil be understood that the term"pulsating current° 
as used in the Specification and claim is equally appli 
cable to both Systems here deScribed,whether the Sequen 
tial pulsationsarein opposite directions asin Fig.1 orare 
in the Same direction asin Fig.2. 

Although but two embodiments of the invention have 
been shown and described in detailit wil be understood 
that otherembodimentsarepossible,and changes may be 
made in the design and arrangement ofthe parts without 
departingfrom the spirit of the invention, 

I claim: - 
In a pulsating current plunger pump,a non-magnetic 

cylinder,a holow piston of magnetic material slidably 
fmountedin the cylinder,a pair of Solenoids arrangedin 20 2006,592 
iandem on the cyinder,a source of pulsating current, 
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means for selectively energizing the solenoids with ike 
Bolarity by alternate pulsations of the pulsating current; 
and a check valve controling the passage through the 
piston comprising a cylindrical coil of close-wound elastic 
wire mounted on the discharge end of the piston,and a 
disc weight member fixed on and forming a closure for 
the free end of the coil,Said disc member extending 
radialy beyond the valve coilto form a fuid brake which 
hinders the adjacentend of the valve coi from folowing 
the vibrations of the piston,thereby forcing the coi 
tightly closed during the discharge stroke of the piston 
and drawing the coil open düring the retraction stroke 
of the piston. 
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