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UNITED STATES PATENT OFFICE 
2,558,698 

ELECTROMAGNETIC PUMP . 
Elmer J. Wade, Scotia, N. Y., assignor, by mesne 

assignments, to the United States of America 
as represented by the United States Atomic 
Energy Commission 
Application March 24, 1950, Serial No. 151,731 

(C. 103-1) 2 Claims. 

The present invention relates to electromag 
netic liquid metal pumps of the type in which the 
liquid metal is forced to flow along a conduit. 
by the reaction between an electric current pa:SS 
ing through the liquid metal having a compo 
ment perpendicular to the direction of flow of 
the liquid metal, and a magnetic field having a 
component perpendicular both to the electric cur 
rent and to the direction of flow of the liquid 
metal. v 

In recent years a need has developed for an 
electromagnetic pump capable of efficiently mov 
ing an electrically conducting liquid metal cool 
ant such as sodium or an alloy of Sodium amd 
potassium. The advantage of pumps of this type 
resides in the fact that no moving parts are in 
volved and also the liquid metal can easily be 
confined in a closed heat exchange System with 
out requiring complicated seals and tihe like. The 
efficiency of such pumps has been less than that 
of conventional positive displacement pumps, and 
efforts have, therefore, been, made to improve 
electromagnetic pumpS. 

It is the object of this invention to improve 
the efficiency of electromagnetic liquid metal 
pumps by reducing losses therein due to eddy 
currents in the liquid metal. This objective is 
achieved by the use of a series of insulating bar 
rier vanes or baffles inside the liquid metal con 
duit and arranged to reduce the tendency Of the 
pump current to diverge in passing through the 
liquid metal therein. 
The invention will be more completely under 

stood by reference to the appended figures where 
1: 

Fig. 1 is an elevational view of a pump embody 
ing the present invention with portions brokem 
a Way; 

Fig. 2 is a plan view of the pump shown in 
Fig. 1; 

Fig. 3 is a cross sectional view along line 3-3 
of Fig. 2; M 

Fig. 4 is a detail view of an insulating vane 
of the type shown in Figs. 1 and 3; 

Fig. 5 is a cross section taken along line 5-5 
of Fig. 4; 

Fig. 6 is an edge view of the vane shown in 
Fig. 4, with portions broken away; and 

Fig. 7 is a graph which compares the efficiency 
of a pump made in accordance with this in Wen 
tion with an electromagnetic pump lacking insul 
lating barrier vanes. 
With particular reference to Figs. 1 and 2, the 

pump applies a force to liquid sodium by means 
of a magnetic field and an electric current mutu 
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ally at right angles. As constructed, the pump 
consists of a StainleSS Steel tube or conduit 0 
which is rectangular in cross section. Heavy 
copper electrodes i 2 are welded to opposite sides 
of the conduit 10 and are connected to a suitable 
source of direct current (not illustrated) . * Mag 
netic pole pieces 4 are disposed adjacent the re 
maining two sides of the conduit f 0. (Figs. 2 and 
3.) These pole pieces may be excited either by 
shunt or series coils (not illustrated) in a man 
ner well known to the art. 

In the operation of a pump of this type, the 
flowing liquid metal generates a counterelectro 
motive force which opposes the flow of current. 
This causes some of the current to diverge around 
the region of intense magnetic field and thus de 
creases the efficiency of the pump. There are also 
eddy currents set up by the gradient of the mag 
netic field which have a similar effect. 
To overcome the foregoing difficulties, insulat 

ing barriers i 6, 8 are inserted in the conduit 
0 as shown in FigS. 1 and 3. Figs. 4, 5, and 6 

show detail views of one of these barriers. The 
barrier may be made of fattened stainless steel 
tubing which has been welded at the ends to pre 
vent the admittance of liquid metal which is 
present in conduit i 0. The barriers extend across 
the conduit i 0 and are welded to opposite sides 
thereof as shown in Fig. 3. Two sets of barriers 
are employed, one on either side of the path fol 
lowed by the current in , passing through the 
liquid metal. 
An electromagnetic pump embodying the pres 

ent improvement has been constructed and oper 
ated with liquid sodium as the metal pumped. 
In this example the conduit 0 consisted of stain 
less steel tubing approximately 2% ’’ by 1” im 
crOSS Section and 0.032’’’ in Wall thickneSS. 'The 
electrodes f0 consisted of heavy copper bus ap 
proximately 1” by 1/4’’ thick and rectangular in 
cross section. The copper bus was welded to op 
posite sides of the conduit 0. The barriers 6, 
f 8 were constructed of Stainless steel tubing flat 
tened until opposite walls were spaced approxi 
mately s” apart. Six barriers were employed, 
three on either side of the current path through 
the liquid sodium. Due to the large ratio between 
the conductivity of sodium and stainless steel, 
these barriers are effective in controlling current 
flow. The number of barriers and their lengths 
are chosen on the basis of calculations and expe 
rience to balance economic factors and electric 
and hydraulic efficiency. In the embodiment 
illustrated in the drawings, Six barriers are emi 
ployed, four being 3’’ and two being 4’’’ in length. 

  




