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This invention relates to pumpS and is more 
particularly concerned with apparatus for the 
pumping of liquids within Zones that are main 
tained under high vacuum. 

In the design of pumps for use in or with high 
vacuum apparatus one problem that is inevil 
tably encountered is that of providing a leak 
proof connection between the pump proper, which 
is located in the high vacuum Zone, and the 
power Source for Operating the pump which is 
located without the evacuated zone. 

It has been proposed in an attempt to solve 
the foregoing problem to provide electrically 
operated pumps of the type in which the driven 
element or ari nature is separated from the driv 
ing element or field by a sealed membrane. By 
this expedient it is possible to drive the pump 
armature through the magnetic field mutual to 
the field and armature thus avoiding the neces 
sity for packing glands or other mechanical ex 
pedients for preventing the leakage of the gases 
of the atmosphere surrounding the pumps into 
the low pressure zone. 
While it is true that the magnetic operation 

of a pump wholly obviates the necessity for ro 
tating parts extending from the low pressure 
pumping zone into the surrounding atmosphere, 
magnetic pumps of conventional design are not 
generally used in low pressure Zones due to the 
fact that satisfactory operation of the pump 
valves is extremely difficult of attainment in a 
situation where the fintake and the exhaust of 
the pump are both connected to an evacuated 
system through which it is desired to circulate a 
liquid. As a result of this difficulty apparatus 
that is satisfactory from the point of view of 
operation is complex and costly to build while 
the nore simple and economical forms of appa 
ratus have heretofore been found unsatisfactory. 
Furthermore, in conventional magnetic pumps it 
is customary to employ a hollow plunger through 
which the liquid to be pumped is passed during 
the intake stroke. This has the disadvantage 
of reducing the lifting power for a given flux 
density. 

In magnetic pumps it is also customary to 
positively drive the armature in both directions 
which requires a long current period resulting in 
high current consumption and excessive heating 
of the field coils. 

It is therefore an object of this invention to 
overcome the foregoing difficulties and to pro 
vide a magnetically operated pump of simple de 
sign that is highly economical and efficient in 
operation and that is particularly adapted for 
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Satisfactory operation in zones that are main 
tained under high vacuum. 

It is a further object of this invention to pro 
vide an improved valve mechanism for a mag 
netically operated pump for the movement of 
liquids in an evacuated zone wherein the intake 
and exhaust valves are so arranged that they are 
operated by the liquid that is pumped without 

necessity for mechanical connections of any 
ind. 
It is another object of this invention to pro 

vide a magnetic pump having a reciprocating 
plunger that is positively driven in but one direc 
tion and that effects its return stroke by gravity 
with the result that the current period is short 
and the current consurnption is low. 
Other objects and advantages of this invention 

will be apparent upon consideration of the foll 
lowing detailed description of a preferred en 
bodiment thereof in conjunction with the an 
nexed drawing wherein the single figure is a view 
in elevation of a pump constructed in accordance 
with the teachings of this invention. 

Referring in greater detail to the drawings, 
the pump there shown is comprised of a glass 
reservoir (, a glass cylinder , a plunger 2 and 
a field coil 3. The liquid to be pumped is Sup 
plied through a conduit 4 leading to the reser 
voir and passes into the cylinder through 
a glass intake conduit 5 that establishes con 
nection between the reservoir and the cylinder. 
Upon action of the piunger 2, the liquid is dis 
placed from the cylinder through a glass exhaust 
conduit $8. 
The illustrated form of pump is intended for 

use in an evacuated system, and it is contem 
plated that the conduit 4 be connected to a 
source of liquid in an evacuated Zone and that 
the exhaust conduit 6 be connected to an evacu 
ated zone to which liquid is to be supplied. This 
being the case, it is apparent that all parts of 
the pump will operate under very low absolute 
pressures. For this reason, the reservoir () is 
wholly sealed except for the supply conduit 4 
which is itself sealed to a vacuum chamber. 
The exhaust conduit 6 extends from the bot 

tom of the cylinder if through the bottom of the 
reservoir O and is sealed to the reservoir at the 
point of egress. This sealing in the case of glass 
construction can be effected by melting the glass 
at the bottom of the reservoir causing it to 
fuse with the glass of the exhaust conduit it. 
Aside from sealing the bottom of the reservoir 
this construction has the advantage that the 
portion of the conduit f6 within the reservoir 0 

  





2,481,820 5 
said conduit adapted to be opened by the liquid 
displaced incident to the fall of said piston. 

3. A pump comprising a sealed reservoir, a 
vertical cylinder located therein, said cylinder 
having an interior working space, a vertically 
reciprocable plunger, the lower portion of Said 
plunger normally occupying the working Space 
of said cylinder and being guided by said cylinder 
in its reciprocating movement, the upper portion 
of said reservoir being constructed and arranged 
to guide the upper portion of said plunger in its 
reciprocating movement, means for periodically 
raising said plunger, said plunger being weighted 
to fall by gravity to its normal position, means 
for supplying liquid to said reservoir, an intake 
conduit depending from said cylinder, an exhaust 
conduit also depending from said cylinder and 
extending through the wall of said reservoir to 
the exterior thereof, a normally closed check valve 
in said intake conduit adapted to be opened by 
the head of liquid in the reservoir upon upward 
movement of said plunger, and a normally closed 
check valve in said exhaust conduit adapted to be 
opened by the liquid displaced incident to the 
downward stroke of the piston. 

4. A pump comprising a sealed reservoir, a 
vertical cylinder located therein, said cylinder 
having an interior working space, a vertically 
reciprocable plunger including a piston and a 
core, the piston normally occupying the working 
space of said cylinder and being guided by Said 
cylinder in its reciprocating movement, the upper 
portion of said reservoir being constructed and 
arranged to guide said core in its reciprocating 
movement, a circuit including a field coil Sur 
rounding the upper portion of said reservoir, 
means for intermittently making and breaking 
said circuit to raise said plunger and to permit 
it to fall, means for supplying a liquid to Said 
reservoir, an intake conduit depending from Said 
cylinder, an exhaust conduit also depending from 
said cylinder and extending to the exterior of said 
reservoir, a normally closed check valve in Said 
intake conduit adapted to be opened by the head 
of liquid in the reservoir upon upward movement 
of said piston, and a normally closed check valve 
in said exhaust conduit adapted to be opened 
by the displacement of liquid incident to the 
downward stroke of Said piston. 

5. A pump comprising a reservoir, a cylinder 
vertically disposed therein, said cylinder having 
an interior working space a vertically recipro 
cable plunger including in its upper portion a core 
of material of high permeability, the lower por 
tion of said plunger normally occupying the work 
ing space of said cylinder and being guided by said 
cylinder in its reciprocating movement, the upper 
portion of said reservoir being constructed and 
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arranged to guide said core of said plunger in its 
reciprocating movement, a normally open circuit 
including a field coil Surrounding the upper por 
tion of Said reservoir, means for periodically mak 
ing Said circuit to raise said plunger, the plunger 
being weighted to fall by gravity to normal posi 
tion when the circuit is open, means for supply 
ing liquid to Said reservoir, means responsive 
to the head of liquid in said reservoir for estab 
lishing communication between the reservoir and 
plunger upon upWard movement of Said piston, 
an exhaust conduit leading from said cylinder 
to the exterior of Said reservoir, and a normally 
closed check valve in Said conduit adapted to be 
opened by the liquid displaced by said piston in 
its gravity induced downward movement. 

6. A pump adapted for operation in a low 
pressure zone comprising a sealed reservoir, a 
vertical cylinder within said reservoir, said cylin 
der having an interior working space, a vertically 
reciprocable plunger including a piston and a core, 
the piston normally occupying the working space 
of Said cylinder and being guided by Said cylinder 
in its reciprocating movement, the upper portion 
of said reservoir being constructed and arranged 
to guide Said core in its reciprocating movement, 
a circuit including a field coil surrounding the 
upper portion of Said reservoir, means for inter 
mittently making and breaking said circuit to 
raise Said plunger and to permit it to fall, means 
for Supplying a liquid to said reservoir, an intake 
conduit depending from Said cylinder, an exhaust 
conduit depending from Said cylinder and extend 
ing through the reservoir wall and upwardly to 
a point above the bottom of Said cylinder, a first 
check valve in said exhaust conduit, and a second 
check valve in said intake conduit exposed to the 
head of liquid in said reservoir tending to open it 
and the head of liquid between said valves and 
the pressure of said plunger tending to close it, 
Said first check valve being so located that the 
head of a body of liquid between said valves is 
less than the head of a body of liquid extending 
in said reservoir above the bottom of said cylinder 
whereby the second valve will open when the 
plunger is noved upWardly. 
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