G. K.. THOMAS,
ELECTROLYTIC CELL,
APPLICATION FILED MAY 17, 1920.

1,860,055, : Patented Nov., 23, 1920.

g 2

George A eomeas

- luilha.. %m,.j, At
’ s )77



15

20

(2

R

356

40

OFF Wﬁﬂ

P
% nnj( 18, 85,

- g T «”“’WW‘WW‘

) (//7 apfroan 3 may eoTCer
Bo it known that I 7, Grong
citizen of the United Mtates

Topelca, the connty o nee and
Htate of s, Lave iﬂ.w certain
new .xmi Us ':(‘Eﬂ,t Imy ro. ment in Electrolyt

Cells, of which 151:‘ i, el
concise, azm exaet on, veference |
g d to the 1,1 ng o dr
forming o part specification.’

Ly mwntmn M*Lm
(md the object of the i
vide an elec w.'(){_YMC cell comprising simple,
sconomical and efficient ans whuwby
fimit the . Jd voltage of the cell with-
out substantially detrac mw frowm. the am-
pere-hour capacity thereof and w ithout Hm-
iting the ummd of wsefulness thereot.

The means provided for Awumull
ﬂw M) mf above seb fortl
Le _i‘f.u-,m:ww'w $

y electrolytic cells
1\01.‘1“1\ s Lo pPro-

s

terming

me

"ﬂ‘n Hw ACCOMPATTIngG
iHustrated my i‘m*mﬂ'inn as i
mary cell of £ y
in railway “u-w( It cireuits. ¥ Lo Fw :ME
stood, however, that my invention not
Ymited to colls employed in the cireuits of
the class mentioned; in fact T do MUL desire
to restrict the seope of the )ppem fed claims
to primary cells ab all as it will be apparent
to persons familiny with the art to which
my invention relates that the invention may

15

bo en mlmcai in connection 'MM) wmmuln‘

Tesirved.
mp Mwm
pn‘(:iﬁcu ic

abes mw recapbacie |
an eclectrolytic cell in ver
anode and eathode eleme
hown 11 «'*im Elon.

Latteries, if
In L,w
part of 1

{
e

drawings forming

188
18
t

0
&)
1

§
“"“4»L;1(\ 1 ustra

ot of

or con-
cal sec-

ity - there-

igtn sectional view of the anode
and cathode Jements and - the. supporting
devices for, this view being taken on
the line ot Mg, 1

Fig. 3 'wuvummr snective of one of
the zine pl oy anode olﬁmmn y of which
the ceil here shown mmpns s two, and -

Fig. 4 is a diagram iius trating a conven-
tional h’ulf elreuit ahmv.ngw among other
things, a resistance, in series with the cell,
which mv present Mmvention enables me o
cHiminabe.

“include

Patent.

Patented Nov. 23, 1920.

gerial Wo. 281,880

Himilar characters of reference refer to
nmiw parts lnonlrmut the several views.
sferving fivst to Mg, 4, at A T have illus-
{1 mud one block m_’ a railway, the rails of
which block are separated from the rails of
contiguous blocks by insulated rail joints
@ It is assumed that traffic moves from
right to left over the tracl shown in this
figure. mml,r:ud 101088 the
ab ov immediately ‘adjacent the entrance to
the block, is a velay B, the armature & of
which controls a local eireuit connected with
and controlling a roadway signaling device
loeated along the track at some point in ad-
vance of the entrance to block A. It will be
unnecessary to ilustrate the madww sig-
mﬂdw mechanism, as it \ will be understood
that when the local cirenif is closed, the sig-
naling mechanism indieates safety but indi-
cates danger when the loeal cireuit is opened
due - to
Bridged

across the rails of block A&, at or
near the exit eid thereof, is a primary bat-
tery C. X6 will be noted ¢hat relay B forms
pNL of a closed cireult comprising battery
" and the rails of block A, However, when
a ear or locomotive oceupies block A the
current
through the wheels of the car or locomotive
with the pesult that velay B is deénergized
and the local cirvcuit controlling the road-
way signaling mechanisin is opened, thereby
causing a danger signal to be displayed or
sounded by "iw signaling apparatus 1n the
ustual manne Vfaf,mhy., this 1s the mode of

operation of ﬁ ek cirenits of the type shown
in Fig. 4.

It has been found that primary cells of
the caustic soda type ave most desirable for
use in track civeuits of the tyve hereinbefore
deseribed.  However, prior to the advent
of my invention, the use of such cells has
preseited certain practical difficulties. Due
to the low internal resistance of such cells,
it T been necessary, in actual practice, to
an external resistance D in series
with the cell in order to insure that the
presence of a movable unit in the block A
will cex mnmh result in dednergization of the
relay 3. Tt has been found, however, that
the use of such an ext ternal resistance in se-
H ¢ with the cell is objeetionable due to the

fact that it consumes
-energy which
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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 cireuit
in such 2 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

-cireuit 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 insuffi-

- 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. 1,1 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 em-
ployed may vary as requived. The cathode
construction consists of a copper framework
10 within which is molded the usual copper
oxid plate indicated at 11. The upper por-
tion of the copper cathode frame 10 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 eathode 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 termi-
nal of the cell. '

As thus far described, the form of primary
cell shown in the accompanying dra wings
does not differ essentially from primary
cells now in general use and it is to be under-
stood that the materials of which these cle-

ments are made, as well as the formation 7

and arrangement thereof may be varied
within wide limits in so far as the applica-
tion of my invention thereto is concerned.
Attention is directed to the fact that {he
copper oxid plate 11 of the cathode, as well
as all parts of the cathode framework 10,
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 cach 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 T
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 eleetre-
Iytically affected by any other elements of
the cell. T have found that by emploving
the envelop 16 and thus protecting the
cathode plate from direct contact with the
electrolyte save through the small apertures
17—17, T 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 ¢f my invention in a
track cireuit 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-
seribed 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 desive to secure

by Letters Patent ¢ f the United States is:—
1. In an electrolytic cell, the combination
with an electrolyte and the positive and nega-
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tive clements of the cell, of means for fimit-
ing the current discharge of the cell, suid
means comprising an apertured envelop in-
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 electrolvte and the positive and nega-
tive elements of the cell, an apertured en-
velop of piteh, 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 negu-
tive elements of the cell, an apertured en-
velop of amorphous material, inclosing one
of said elements and preventing the clectro-
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Iyte from coming into contact with said in-
closed element, save through the apertures in
said envelop, ,

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 non-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 wl reot, T hereunto subscribe
my name this 5th day of May, 1920,
GEORGE K. THOMAS.
Witnesses: '

Avovrew Wrnrercon XN,
“Armx C. Anrsere.
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