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7'o all a hon is mag conceri 

i3ç, it is now in that 3, (i EORGE R. 'i', 
citizen of the inited States, and resident of 
Topeka, in the county of Shawnee and 
State of Sansas, have invented a certain). 
new and useful inpro. ment in Electrolytic 
('el is, of which the folio wing is a full, cleat)", 
concise, aici exact description, reference be 
iig to the {{{1}}}g {1^\ings, 
forning a part of this specification. - 

Miy invention relates to electrolytic cells 
and tille object of the i2. veition is to pro 
vide an electrolytic cell comprising simple, 
economical and efficiet, reas whereby to 
iinnit, the terminai voltage of the celk with 
out, substantially detracting from the ala 
pei'e-hour capacity thereof and without lin 
iting the period of usefulness thereof. The neans provided for accomplishing 
tine object : {}ove set, t 

is: í GI ítla í Flay !', 

148, } 

fort!) is sich ta the 
sale may be incorporated in the several 
types G cells now in generii inse with con 
ba'ative, esse aint at sligat expense. 
in the caecO, Rnying dr. Wrigi, - I have 

ilia strated may in \"einitio}} as :applied to a pri 
inary cell of the type conna only employed 
in railway tracic circuits. It is to be inder 
stood, (swever, that my invention) is not 
inited icy 'sells employed in the circuits of 
the class ei tionel : ia fact i do lot desire 
to restrict, the Scope of the appended claims 
to prinna 'y' cellsit, ai i s it will be apparent 
to persons abiliar with the art to which 
iny inventioi relates that the inventiosi may 
be ein bioyed in connection with secondary 
atteries, if desired. . . . In the accºgympanying dravings formming 
}: it of this specification, 
Figtire | iii es e recetacie o con 

tainer of in eiectrolytic cel in vertica seg 
iii), the abovce : « cath: ; die elematists - tiherre 
of »eing sino w'in il eie vašiota. 

Fig. 2 is a sectional view of the anode 
and cathole eleia eats and the supporting 
devices therefor, this view being take; on 
the line 2-2 of Fig. i. 

Fig. 3 is a view in perspective of Oile of 
Éhe zinc piates or anode ellements, of which 
the ceil here shown comprises two, and º 

50 Fig. 4 is a diagram illustrating a conven 
tional track circuit showing, among other 
things, a resistance, in Series with the ceil, 
which my present invention enables me to 
gate. 
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Similar characters of reference refer to 
sigilar parts throughout the several views. 

Referring first to Fig. 4, at A. I have illus 
tiated one block of a railway, the rails of 
which block are separated from the rails of 
contiguus blocks by insulated rail joints 
(t. It is itsstained that traffic moves from 
right to left over the track shown in this 
figure. Bridged across 
at or immediately adjacent the entrance to 
the block, is a relay B, the armature b of 
which controls a local circuit connected with 
and controlling a roadway signaling device 
located along the track at some point in ad 
vance of the entrance to block A. It will be 
tullinecessary to illustrate the roadway sig 
*Maling mechanisma, as it will be understood 
that wlien the local circuit is closed, the sig 
naling, mechanism indicates safety but indi 
cates dailger' when the local circuit is opened 
due to the definergization of relay B. 
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the rails of block A. 
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Bridged across the rails of block A, at or 
hear the exiteind thereof, is a primary bat 
tery C., it will be noted that relay 3 forms 
part of a closed circuit comprising battery 
C and the "ails of block A. However, when 
a car (), locomotive occupies block A, the 
current fron) battery C is short-circuited 
ths "ough the wheels of the car or locomotive 
with the rest that relay B is deinergized 
and the local circuit controlling the road 
way signaling mechanism is opened, thereby 
"R? sig a da inger, sign i to be displayed or 
Solinied by the signaling apparatus in the 
listial lainner. Briefly, this is the mode of 
operation of track circuits of the type shown 
in Fig. 4. 

It has been found that primary cells of 
tlie Calistic soda type are most desirable for 
use in track circuits of the tyre hereinbefore 
described. However, prior to the advent 
of my invention, the use of such cells has 
presented certain practical difficulties. Due 
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to the low internal resistance of such cells, ? 
it has been necessary, in actual practice, to 
include an external resistance in series 
with the (eli iin order to insure that the 
presence of a movalie unit in the block A 
will certainly result in definergization of the 
relat jy ið. It has been f?und, however, that 
the se of such an external resistance in se 
lies with the cell is objectionable due to the 
fact that it consumes a certain amount of 
energy which is put to no useful purpose 
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and because of the further fact that the 
presence of such a resistance renders it pos 
sible for the man in immediate charge of 
the signals to tamper with the track circuit 
in such a way as to cause a safety indication 
to be given by the roadway signal at times 
when a danger indication should be given. 
For example, an adjustment of the series 

resistance D which will cause the track cir 
cuit to function properly in dry weather is 
very apt to be such that in wet weather 
leakage between the rails will prevent ener 
gization of the track relay B when the block 
A is clear. It has been found that mainte nance men are inclined to take out or short 
circuit the resistance D to cause the track 
circuit to function properly under the ab 
normal conditions caused by wet weather. The results of this practice are oftentimes 
disastrous for the reason that when the 
damp weather passes and leakage across the 
rails ceases to a greater or less extent, the 
wheels of the car or locomotive are insufi 
cient to completely short-circuit the track 

5 relay when the block is occupied. In such a 
case, the signaling apparatus controlled by 
relay B indicates safety, when as a matter 
of fact it should indicate a condition of danger. 
My present invention contemplates the 

provision of an electrolytic cell which is 
particularly adapted for use in track circuits 
of the class described, which renders it pos 
sible to dispense with the hereinbefore men 
tioned external series resistance, this being 
accomplished without substantially dimin 
ishing the ampere-hour capacity of the cell. 
In Fig. 1, I have illustrated a cell compris 

ing the usual jar or receptacle 5 provided 
with the cover 6. It will be understood that 
the receptacle 5 contains a suitable electro 
lyte 7 which, in the form of battery shown, 
is preferably a solution of caustic soda. 
Positive and negative plates are illustrated 
at 8 and 9 respectively, there being two 
anodes and a single cathode in the form of 
battery shown, although it is obvious the 
number of positive and negative plates en 
ployed may vary as required. The cathode 
construction consists of a copper framework 
10 within which is molded the usual copper 
oxidº plate indicated at 11. The upper por 
tion of the copper cathode frame 1() is con 
formed to provide an opening for the recep 
tion of the porcelain blocks 12-12. The 
blocks 12-12 are held in position by the 
screw 13 which likewise, supports and elec 
trically connects the zinc anode plates 8-8 
which are held in suspension with their plane 
inner faces spaced from the cathode element. 
Screw 13 is electrically connected with a 
conductor 14 which extends upwardly 
through an aperture in the cover 6 and con 
stitutes one terminal of the cell. The anode 
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and cathode elements are suspended from 
the cover 6 by a screw 15 which, being in 
electrical contact with the frame of the 
cathode element. constitutes the other te rini 
nal of the cell. 
As thus far described, the form of primary 

cell shown in the accompanying drawings 
does not differ essentially from primary 
cells now in general use and it is to be under 
stood that the materials of which these ele 
ments are made, as well as the formation 
and arrangement thereof may be variect 
within wide limits in so far as the applica 
tion of my invention thereto is concerned. 
Attention is directed to the fact that the 

copper oxid plate 11 of the cathode, as well 
as all parts of the cathode framework (), 
are sheathed by an envelop 16 in which is 
formed a plurality of small apertures 17-17. 
The form of envelop shown in the accom 
panying drawings is provided with eight of 
these apertures, there being four on each side 
of the cathode element. It is desirable that 
this envelop be of non-porous material so 
that it will effectively prevent the electrolyte 
from coming into contact with any portion of 
the cathode element, save through the com 
paratively small apertures 17-17. While 
the envelop 16 may be formed of a variety 
of different materials, and while I do not 
wish to limit myself to an envelop formed 
of any particular material, I will say that I 
have found that a comparatively thick coat 
ing of pitch applied to all parts of the 
cathode structure and provided with the 
small apertures 17-17 affords excellent re 
sults. It is obvious that the envelop may 
be made of any metal which is not electro 
lytically affected by any other elements of 
the cell. I have found that by employing 
the envelop 16 and thus protecting the 
cathode plate from direct contact with the 
electrolyte save through the small apertures 
17-17, I am enabled to limit the current dis 
charge of the cell to that rate of discharge 
which is best suited to the particular require 
ments of the circuit in which the cell is in 
cluded. By virtue of this arrangement, 
when using the cell of my invention in a 
track circuit of the type shown in Fig. 4. I 
am enabled to dispense with the resistance in 
series with the cell. 
While I have herein illustrated and de 

scribed but a single application of my pres 
ent invention, I wish to have it understood 
that I do not limit myself to the specific em 
bodiment of the invention herein shown but 
desire to claim all other applications of the 
invention coming within the terms and spirit 
of the appended claims. 
What I claim as new and desire to secure 

by Letters Patent of the United States is:- 
1. In an electrolytic cell, the combination 

with an electrolyte and the positive and nega 
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tive elements of the cell, of means for limit 
ing the current discharge of the cell, sail 
means comprising an apertured envelop irl 
closing one of said elements and preventing 
the electrolyte from coming into contact with 
said inclosed elements, save through the apertures in said envelop. 

2. In an electrolytic cell, the combination 
with an electrolyte and the positive and nega 
tive elements of the cell, an apertured en 
velop of pitch, inclosing one of said elements 
and preventing the electrolyte from coming 
into contact with said inclosed element, save through the apertures in said envelop. 

3. In an electrolytic cell, the combination 
with an electrolyte and the positive and nega 
tive elements of the cell, an apertured en 
velop of amorphous materiai, inclosing one 
of said elements and preventing the electro 

8 

lyte from coming into contact with said in 
closed element, save through the apertures in 
saidi en velop. r 

4. In combination with the electrolyte 
and the positive and negative plates of an 
electrolytic cell, means for limiting the cur 
rent discharge of the cell comprising an en 
velop of on-porous material, inclosing one 
of said plates, said envelop provided with a 
plurality of apertures through which and 
only through which the electrolyte may come 
into contact with the inclosed plate. 

In witness whereof...I hereunto subscribe 
my name this 5th day of May, 1920. 

GEORGE K. HOMAS. 
YWitnesses: 

A 'N DIREwWINTERCori:N, AI B N C. AHLBERG. 
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