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1. 
This invention relates to level control in fused 

salt electrolytic cells and more particularly, to a 
means for feeding granular salt into such cells 
So as to automatically maintain a desired level 
of electrolyte therein. 

In the operation of fused salt electrolytic cells 
it is desirable to maintain a constant level of 
electrolyte within the cell. For this purpose, re 
liance on hand feeding or manual control of 
feeding devices has not been entirely satisfac 
tory. The various automatic feeding devices 
which are available have not proved satisfac 
tory for use in feeding electrolytic salt cells be 
cause of the peculiar conditions existing. 
An object of the present invention is to pro 

vide an improved method and apparatus for feed 
ing granular salt to electrolytic fused salt cells. A 
further object is to automatically control the feed 
of granular salt to the aforesaid cells in such man 
ner as to maintairi substantially constant level of 
electrolyte in the cells. Another object is to pro 
vide means for preventing the freezing of elec 
trolyte around moving parts of the feeding de 
vice. Still another object is to provide a means 
and method whereby granular salt is rapidly dis 
Solved into the electrolyte as feed without the 
formation of an undesirable crust of frozen elec 
trolyte at the point of feed. Still other objects 
will be apparent from the following description of 
my invention. 
In its broader aspects my invention comprises 

a reservoir or conduit for granular salt having an 
Orifice located above the surface of the electrolyte 
and a horizontal pan located below the orifice 
and arranged to have limited vertical movement. 
Granular salt flows from the orifice onto the pan, 
forming a conical pile of salt thereon. The ver 
tical movement of the pan is made responsive to 
changes in level in the electrolyte so that when 
the level of electrolyte is raised to a predeter 
mined height, the pan is moved upwardly to such 
point that the greatest angle between the surface 
of the pan and a line drawn from an edge of the 
pan to the nearest edge of the orifice is less than 
the angle of repose of the granular salt. In a 
preferred modification of the invention, the 
movement of the pan is governed by and respon 
sive to the movement of a float in the electrolyte. 
However, if desired, other known means for caus 
ing the movement of the pan to respond to 
changes in electrolyte level may be utilized. 
The appended drawings show various preferred 

forms of the invention. Figure 1 is a vertical 
sectional view of one form of the invention. Fig 
lure 2 is a -diagrammatic vertical sectional view 
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2 
illustrating one form of the invention and the 
principle of operation. Figures 3, 4, 5, 6 and 7 
are diagrammatic drawings illustrating various 
forms of the invention. 

Figure 1 shows one form of my automatic feed 
ing device situated in an electrolytic fused salt 
cell, a portion only of the cell being shown. The 
wall of the cell is constructed of a steel casing 
provided with a refractory lining 2. The auto 
matic feeding device is supported in the cell by 
means of conventional supporting members 3 and 
4. The lower part of the feeding device is sup 
ported by an open cage 5 which depends from 
supporting members 4. Within cage 5 and at 
tached thereto, by brackets 6, is a stationary in 
verted bell 7, the upper portion of which is pro 
vided with a jacket 8 which is filled with an in 
sulating material 9, e. g. glass wool or asbestos 
fiber. An annular baffle 20 is fastened to jacket 
8 of bell T at Or below the desired electrolyte 
level and extends outside of cage 5. Bell T is 
also provided at the top with a hole for pan shaft 
O. Within bell T is located float bell 80 which 

is closed at the top and open at the bottom and 
is capable of limited vertical movement. Bell 
thus provides a cylindrical partition around the 
upper part of float bell 80 and extends below 
the surface of the electrolyte in the cell. Four 
or more guide lugs 34 assist in maintaining bell 
80 in a vertical position. The bottom of float 
bell 80 is provided with a serrated edge and 
an outwardly flaring frusto-conical skirt or baffle 
12. The upper diameter of skirt 2 is made at 
least equal to anad preferably larger than the 
diameter of the inverted bell 7. The closed top 
of the float bell 80 is rigidly connected by means 
of shaft, f ( to the center of a horizontal circular 
pan 3. Directly above pan 3 is situated a 
reservoir or hopper 4 provided with a vertical 
cylindrical conduit 33 terminating in circular ori 
fice 5, coaxial with pan 13. Hopper 4 and con 
duit 33 are shown in section. Hopper 4 is sup 
ported on supports 4 by means of brackets 6 and 
adjusting screws 7 so that the height of the 
orifice 5 above the pan can be adjusted. The 
drawing shows the hopper 4 filled with granular . 
salt 24, which flows through orifice 5 and forms 
a conical pile on pan 3. An air inlet pipe 8 
passes downwardly into the electrolyte to one 
side of the float bell assembly and terminates in 
an upwardly open stand pipe 9 which opens 
into the upper portion of float bell 80. 
In operation a constant stream of air or other 

suitable gas is fed through pipe 8. The air 
passes upwardly into float bell 80, forcing out 
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any liquid therein so that this bell is kept ful 
of air at all times, Excess air escapes around 
the mouth of bell 80, flowing across the serrated 
edge , and upwardly over the Outside surface 
of bafle 2. Part of the air thus passing upwards 
ly around inverted bell 7 strikes ba?ile 20 and ils 
thrown outwardly before it rises to the surface 
of the electrolyte and escapes. This causes a 
circular motion of the electrolyte near the surface 
which aids in dissolving salt fed in at the point, 
as will be explained more fully hereinafter. Hop 
per 4 is kept continuously filled with granular 
salt. When the cell level is below a predeter 
mined point, the salt flowing from hopper 4 
through orifice 5 forms a conical pile of salt 
On plate 3 and then flows Over the edge of plate 
3 into the electrolyte surrounding the inverted 

bell 7. As the electrolyte rises in the cell, float 
bell 80 rises, thereby raising plate f3. When 
plate 3 has risen to the point where a line 
drawn from its edge to the nearest edge of orifice 
5 forms an angle with the surface of the plate 
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which is equal to or less than the angle of re 
pose of the granular salt, the flow of salt through 
orifice 5 stops. When the electrolyte level is 
lowered by consumption of electrolyte, float bell 
80 correspondingly lowers plate 3 until the angle 
mentioned above becomes greater than the angle 
Cof repose of the salt, whereupon the salt again 
flows through orifice f5 and spills over the edge 
of plate 3 into the cell bath. 
The principle of operation may be further ex 

plained by reference to Figure 2 is a more or less 
diagrammatic illustration of a simplified form 
of the apparatus. Figure 2 shows the station 
ary inverted bell 7, provided with jacket 8, in 
sulating material 9 and annular baffle 20, as in 
Figure 1. Within bell 7 is located float bell 2 
connected by shaft 0 to the circular, horizontal pan 3. Hopper f4 is provided with cylindrical 
conduit 33, having orifice 5 located directly 
above and concentric with pan f3, as in Figure 
1. Granular salt 24 fills hopper f4 and loads 
pan 3. Air is supplied to float bell 2 by means 
of inlet pipe 22 which is directed at an angle 
and terminates directly below the center of float 
bell 2. 

In operation, the air entering pipe 22 enters 
float bell 2, maintaining the bell filled with air, 
and the excess air bubbles up around the outside 
of bell 7 and into contact with the annular baffle 
20. This upward movement of the air bubbles 
causes a corresponding upward movement of the 
electrolyte around the outside of bell 7. An 
nular baffle 20 deflects the upward movement of 
the electrolyte and air outwardly in a radial di 
rection. This causes radial circulation of the 
electrolyte as shown by the arrows in the draw 
ing. This upward movement of the electrolyte 
prevents Salt from freezing at the surface of the 
electrolyte in the near vicinity of the feed mecha 
nism, and in particular, maintains an area free 
from frozen Salt crust, into which the salt fed 
from the edge of pan 3 may fall. Surrounding 
this crust-free area, a crust of frozen salt 23 
builds up and is maintained on the cell bath. 
This is of advantage in preventing undue loss of 
heat from the electrolyte. 
The above-described circulation of the elec 

trolyte causes a rapid surface flow of electrolyte 
OutWardly in radial directions in the area sur 
rounding baffle 20. Salt falling from the edge of 
pan 3 falls into this area, and the rapid stream 
of electrolyte Swiftly carries the salt granules 
underneath the surface of the bath where they 
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4. 
rapidly dissolve, Without such means for 
rapidly dissolving the solid salt, it would soon 
form a Crust of frozen salt at the point of 
entrance, 
The annular baffle 20 in Figures 1 and 2 also 

serves to protect the upper part of the feeding 
device from splashing of the electrolyte. With 
Out means for deflecting the circulating bath and 
upWardly flowing air bubbles outwardly, the ris 
ing bath tends to splash molten salt which 
freezes on solid surfaces. The rapid outward 
radial flow of electrolyte caused by baffle 20 ef 
fectively prevents such splashing. 

Figure 2 also shows, by means of dotted lines, 
positions of float bell 2 and corresponding posi 
tions of pan 3 in feeding and non-feeding posi 
tions. When the pan is in its lower, or feeding 
position, as shown by the solid lines, an angle 
formed by a line drawn from the edge of the pan 
to the nearest edge of orifice 5, i. e. angle A, is 
greater than the angle of repose of the granular 
salt and the salt flows from orifice 5. When 
pan f3 is raised to the upper or non-feeding posi 
tion, as shown by the dotted lines, this angle, 
as shown by angle B, is less than the angle of re 
pose of the granular salt, and the flow of salt 
stops. 
The stationary inverted bell 7, having its up 

per part insulated by means of jacket 8 and in 
sulating material 9, is an important part of the 
device illustrated by Figures 1 and 2. An im 
portant function of this element is to prevent 
electrolyte from freezing at the surface around 
the float bells 80 and 2. It also coacts with 
baffle 20 to protect the upper portion of the float 
bell and pan shaft to against electrolyte splash 
ing. 
From the above description of preferred forms 

of my invention and its mode of operation, it 
will be apparent to the skilled engineer that var 
ious forms of the apparatus may be constructed 
and that the invention is not limited to par 
ticular forms which are illustrated by Figures 
1 and 2. Figures 3, 4, 5, 6, and 7 are diagram 
matic line drawings of various forms of my in 
vention in vertical section. As the purpose of 
Figures 3 to 7 is merely to illustrate different 
forms of floats, baffles, and gas flow, structural 
details shown in Figures 1 and 2 are omitted. 
These figures each show hopper 4 with conduit 
33 and orifice 5, and below the orifice, the disk 
or pan 3 connected by shaft 0 to a float bell. 
In Figure 3 the float bell 80 with serrated edge 

and skirt 2 is the same as shown in Figure 
1, but the air is supplied by an inlet pipe 22 
terminating below the bottom of the float bell 
in a manner similar to that shown by Figure 2. 
In Figure 4 the float bell 25 lacks the annular 
baffle skirt 2 of Figure 3. In its place, there is 
an inverted, frusto-conical baffle 26 located be 
low the bottom of the float bell with an opening 
in the bottom so that part of the air from the 
inlet pipe 22 may pass through the opening in the 
conical baffle and upward into float bell 25, while 
the remainder escapes around the outside and is 
deflected outwardly from the float bell. The 
conical baffle 26 may be stationary, or it may be 
Connected with the float bell 25 so as to move 
therewith. In Figure 5 there is a stationary 
conical baffle 27 like that in Figure 4, but the 
opening therein is provided with a vertical con 
duit 28 which leads air from pipe 22, passing 
through the Opening directly into the upper por 
tion of float bell 25. Figures 6 and 7 illustrate 
hollow floats 29 and 30, having closed bottoms 
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so that the air from inlet pipe 22 does not enter 
the floats but is deflected around their exteriors 
by conical baffles 3f. In Figure 6, float 29 is a 
completely enclosed cylinder except that, if de 
sired, a small vent opening (not shown) may be 
provided at the top to permit breathing. In 
Figure 7, float 30 is open at the top and is con 
nected to the pan shaft 0 by spider 32. The 
conical baffles 3 may be stationary or attached 
to floats 29 and 30, as desired. 
Various other modifications of the invention 

will be apparent to the skilled engineer. For ex 
ample, the horizontal pan 3 may have various 
shapes, e.g., rectangular, although a circular pan 
is preferred. I may also place a vertical collar 
partition around one side of the pan or provide a 
chute or other means to divert the Salt fed from 
the pan to one side only. The pan 13 may be any 
suitable size compatible with the size and con 
struction of the fused Salt cell. Also, the inven 
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20 tion is not restricted to any particular ratio of 
the size of the orifice 5 to the size of the pan, 
so long as the pan extends outwardly on all sides 
beyond the edges of the orifice sufficiently to form 
a conical, or frusto-conical pile of salt on the 
pan. For example, When the orifice and pan are 
circular and coaxial, the radius of the pan is 
larger than the radius of the orifice. The mini 
mum radius of the pan will be sufficiently great 
to permit building a frusto-conical pile of salt on 
the pan and this will vary, depending on the size 
of the salt granules and the angle of repose of 
the salt. Generally, the radius of the pan will 
exceed that of the orifice by a distance equal to 
at least 5 to 10 times the average diameter of the 
Salt particles. In most cases, I prefer that the 
radius of the pan be at least 4 inch greater than 
that of the orifice, e. g., in the range of 4 to 2 
inches greater. - 

Any structural material capable of withstand 
ing the conditions of use may be employed to con 
struct the device. For example, I have found steel 
and nickel to be satisfactory for a feeder used to 
feed finely divided, granular sodium chloride into 
a fused bath operated at temperatures above 
500° C. 

claim: 
1. An apparatus for feeding granular salt into 

the electrolyte in a fused salt electrolysis cell 
which comprises means for releasing a down-flow 
ing stream of Said Salt, said means including an 
orifice through which the salt flows, a substan 
tially horizontal pan located below said orifice 
and adapted to receive the salt flowing there 
from, the surface of said pan extending laterally 5 
in all directions beyond said orifice, said pan being 
capable of vertical movement, means for raising 
and lowering said pan to levels above and below 
the level at which the greatest angle between the 
Surface of the pan and a line drawn from an 
edge of the pan to the nearest edge of said orifice 
is equal to the angle of repose of said salt, said 
means for raising and lowering the pan being re 
Sponsive to changes of the level of electrolyte in 
said cell to feed salt to said cell when the level 
of the electrolyte drops to a given point, said 
means for movement of said pan being controlled 
by an inverted gas-filled cylindrical bell located in 
said electrolyte and extending above the surface 
thereof and having an insulated partition enclos 
ing at least that portion of said bell which extends 
above the electrolyte, and means for introducing 
gas into said bell. 

2. In an electrolytic cell for the electrolysis of 
fused Salts, means for releasing a falling stream 
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6 
of granular salt, into said cell, said means having 
a circular orifice through which said stream 
passes, a substantially horizontal circular disk sit 
uated below and substantially coaxial with said 
orifice and adapted to receive salt flowing there 
from, said disk being supported by an inverted 
cylindrical bell filled with gas and floating in the 
electrolyte in said cell, means for flowing gas into 
said bell and means for flowing gas into said elec 
trolyte so as to stir the electrolyte surface in an 
area around said bell and below said disk to an 
extent Sufficient to prevent freezing of the electro 
lyte in said area, said bell being connected to said 
disk to maintain it at a predetermined height 
above the level of said electrolyte and, responsive 
to changes in Said level, to raise and lower said 
disk to levels above and below the lead at which 
the angle formed by the upper surface of said disk 
and a straight line drawn between a point on the 
edge of Said disk and the nearest edge of said 
Orifice is equal to the angle of repose of said salt. 

3. In an electrolytic cell for electrolysis of fused 
salts, a device for feeding granular, Solid salt into 
said cell and for maintaining the electrolyte 
therein at a predetermined level which comprises 
a gas-filled float floating in the electrolyte, a 
horizontal, circular disk rigidly attached to said 
float and situated above the surface of the elec 
trolyte, a vertical, cylindrical salt conduit, the di 
ameter of which is less than the diameter of said 
disk, situated above and substantially coaxially 
with said disk at such height that when the sur 
face of the electrolyte is at the said predetermined 
level, the angle between the upper surface of said 
disk and a line drawn from the edge of the disk 
to the nearest edge of said cylindrical conduit is 
less than the angle of repose of said salt, said float 
comprising a cylindrical float bell open at the bot 
tom, the bottom edge of said bell having a ser 
rated edge, a frusto-conical baffle attached to said 
bell and extending upwardly and outwardly from 
Said Serrated edge, a cylindrical partition sur 
rounding at least the upper portion of said float 
bell and extending below the surface of the elec 
trolyte, said frusto-conical baffle being adapted to 
deflect gas issuing from said bell along the sides 
of Said cylindrical partition, annular baffle means 
adapted to deflect outwardly the gas rising along 
the sides of said cylindrical partition, and means 
for introducing gas into said float bell. 

4. The apparatus according to claim 3 in which 
the walls of said cylindrical partition are insu 
lated, at least in those portions extending through 
and above the surface of the electrolyte. 

5. In an electrolytic cell for electrolysis of fused 
Salt a means for feeding granular, solid salt into 
said cell and for maintaining the electrolyte 
therein at a predetermined level which comprises 
a gas-filled float floating in the electrolyte, a, hori 
Zontal, circular disk rigidly attached to said float 
and situated above the surface of the electrolyte, 
a vertical, cylindrical salt conduit, the diameter of 
which is less than the diameter of said disk, sit 
luated Substantially coaxially with and above said 

5 disk, at such height that when the surface of the 
electrolyte is at the said predetermined level, the. 
angle between the upper surface of said disk and 
a line drawn from the edge of the disk to the near 
est edge of Said cylindrical conduit is less than 
the angle of repose of said salt, said float com 
prising a cylindrical bell open at the bottom, 
means for introducing gas into the electrolyte be-, 
low said bell, baffle means for directing part of . 
said gas into said bell and part around the exterior 
thereof, an insulated hood surrounding the up 

  

  



2,432,973 
7 8 

per portion of said bell extending downward at Number Name Date 
least to the surface of the electrolyte and baffle 978,934 Peitzsch ------------ Dec. 20, 1910 
means for deflecting outwardly the gas rising 1,961,893 Waldman ----------- June 5, 1934 
around the exterior of said bell. 1,701,967 Bartels ------------ Feb. 12, 1929 

GEORGE E. SMEDBERG, is 1,546,069 Harper ------------- July 14, 1925 
2,382,434 McNitt ------------ Aug. 14, 1945 

REFERENCEs CITED 2,263,181. McNitt ----------- Nov. 18, 1941 
The following references are of record in the 2,111,264 Gilbert ------------ Mar. 15, 1938 

file of this patent: 528,365 Gooch et al. -------- Oct. 30, 1894 
10 1,373,394 Allen et al. ---------- Apr. 5, 1921 

UNITED STATES PATENTS 
Number Name Date FOREIGN PATENTS 

i 1,557.089 Reasoner ----------- Oct. 13, 1925 Number Country Date 
1,591,799 Tinapp ------------- July 6, 1926 13,375 Great Britain --------------- 1899 

  



Certificate of Correction 
Patent No. 2,432,973. December 16, 1947. 

GEORGE E. SMEDBERG 
It is hereby certified that errors appear in the printed specification of the above 

numbered patent requiring correction as follows: Column 2, line 34, for 'anad' 
read and; column 3, line 33, after 'Figure 2' insert which; column 6, line 17, claim 2, 
for the word “lead' read level; and that the said Letters Patent should be read with 
these corrections therein that the same may conform to the record of the case in the 
Patent Office. 

Signed and sealed this 23rd day of March, A. D. 1948. 

SEAL 

THOMAS F. MURPHY, 
Assistant Commissioner of Patents. 


