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Lo all whom it may concern: _

Se 1t known that I, Jorigs I (UGLER, of
blilwaukee, Wisconsin, have invented an
Electric-Battery Cell, of which the foliow-
1ng 1S a specification. |

1his 1invention relates to electric battery-
cells and more particularly to primary-cells
of the two-fluid type, in which the inactive
elenment is surrounded by a depolarizing
liquid which is inclosed in porous cup and
the outside element and working liquid are
dispogsed within the battery-jar outside of
said cup. Cells of this type as actually con-
structed have the disadvantege that when
not in use the two licuids diffuse through
the cells of the porous cup and thus mingle
S0 s to rapidly destroy the positive element,
vitiate the working-liquid and disturb the
proper level, since according to the laws of

&

diffusion . one of the two liquids diffuses

faster. than the other.
The object of the present invention is to

prevent such intermingling of the two.

liquids when the battery is not in use, thus
minimizing the expense and proionging the
usetulness of the battery.

1The essential feature of my construction

consists in an arrangement whereby the |

cathode is given a displacement - volume
within the porous cup to displace a large
quantity of liquid, and means for raising it
sufficiently out of the liquid to bring the
suriace of the latter below a predetermined
level at and below which the walls of the
cup are made nonporous. At the same tHime
means may be provided for correspondingly
lowering the level of the working-liquid in
the anode-chamber, and in the most 1m -

1S 4CCONI-

displacing-element and by raising it a suffi-
cient distance to bring the surface of the
the outer chamber below
sald predetermined line of porosity. .

The particular construction by which I

carry out my Invention will best be under-

stood from a consideration of the accom-

panyig drawings wherein, -
Figures 1 and 2 are longitudinal sections

at planes at right angles to gach other of one
form of my battery-cell, Tig. 1 showing the
elements in depressed or active, and Fig, 2

&

mactive position; and Figs. 2
are similar  longitudinal  sections

In raised or
and 4

!

%

separating the anode

placement, which results

liquid I sinks to
the nonporous portion @’y and therefore can--

not diffuse through the wall of the cell. At
‘this '

“cathode the

comprises g

through another form of my invention, Fig.
3 showing the elements 1In depressed or
active, and Fig. 4 in raised or inactive po-
sition. | -

In these drawings the same part 1s desig-
nated by the same reference-letter or nu.
meral 1 each fgure. |

In the first form illustrated, A designates
the anode, B the jar or container, C the
cathode, D the diaphragm or porous cup
and cathode, E the
working-liguid (generally dilute sulfuric-
aclid) and F the ox1dizing or depolarizing
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iquid, for example nitric-acid. The lower -

part of the element C is formed solid op
substantially so as shown to give a great dis-

corresponding loss of working-surface be-
cause of the lower portion of the cup D be-
ing made nonporous, which can be ACCOM -
plished in various ways, as for example by
vitrifieation, impregnation with paraffin or
like material, or g covering of insulating-
paint or gutta-percha, and is represented
graphically by the heavy line ¢ m-the draw-
ing. The upper end of the cathode C 1s
preferably formed with g marginal- rim. ¢’
which overlies the edge of the cup D; and
the upper tubular portion of the cathode
may be traversed with a pair of longitudinal
slots «¢* at opposite sides to admit a trans-
verse bar ¢* the ends of which are engaged
in holes in the opposite sides of the cup D
as shown. The effect of this arrangement
1-that, when the cathode ig raised a suffi-
clent distance, as illustrated in I 1. 2, the
a level below the edge of

the slots ¢* strike
and upon further raising the
cup.D is raised with it until the

pomt the bottoms of
the bar ¢*

hquid E
of the nonporous portion - as shown in
Fig. 2. The raising-of the.elerhents may be
effected in various ways, but as here shown
hiting-rod ¢* which is sealed
into the upper end of the

means of a plug ¢*, or in any other

through a central

plate G and having a handle ¢

cover-plate may be placed

without serious

element C by
suitable
manner connected thereto, said rod. passing
aperture v the cover-
on the upper
end thereof. Upon the upper face of the
a terminal-plate
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also sinks to a level below the edge -
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the rod s orotated sand
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o' provided with a binding-post ¢= 1o which
e cireuit-wire 47 may be conneeted, and
saidd enp.

(he ring +° has o sutbable foee o adapted fo
rest npen the plate g7 when the appay
1 nse and make electeieal connection there-
will ne shown i Fies 1 To maintain the
cloments i raised position as i g 20
cross-pin of s ansovted iy the stear o aniel
adapied Lo pass through netehes oF on the
Sdes of the central hole i the plates &y and
¢, =0 that whuey the stegs o is radsed the pin
pasees through the nolehes g7, and when
pin rests upon the
cchoes of {he central hiote, Othor means may
be provided for raising and supporting the
oletnents consistently with my 1nvention.
Phe cirenit-connertion with the anode A
may be made by any siilable or known
meihod: for instance, by o wive /27 which
passes through w noleh g% on one side of the
cover-plate and is cennected to the anode A

e

Cuf the botiom therveof.
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In [fie. 3 the hatlery-jar iz des) onatec 137,
(he anode A7, the eathode (7, and the dia-
pliragin or porous cup D7, rendered non-
porous over the lower portion, as repre-
cented by the laver €77, In this case L have
Jdiown a cathode-clement of somewhat dit-
ferent form, comprising a substantially solid
cylinder
inder ¢, and separated thevefrom by an 154

mular space ¢'?; the whole being molded to-

gether with an upper solid portion ¢ and
which is provided with a rim ¢ overlying
the upper edge of the cup D', The raising

“and sapporting-red ¢ is substantially the
aanie as the rod ¢* of Fig. 1, passing through' |

the cover-plate 7 and terminal-plate ¢,
and having a ring ¢ on Its upper end. in
this ease however the cup D7 is not raised,

TR B 1 Y g :
but the Hquid I in the outer chamber 1s
displaced by means ot an annular cylin-
drical filler T which is mounted upon :
cross-bar or spider ¢

of the rod ¢ as shown. When the rod o'

s raised the displacements o the two cham-

bers are simultaneously removed and the
levels of the two liquids 17 and I " are cor-
respondingly lowered until they sink below
the edee of the nonporous portion ¢’’’ of the
cap 7. | |
~ Various changes and modifications in the
constructions ag herein shown may be made
without departing from tlie spirit of my 11~

vention, and I wish it understeod therefore | cup g : '
lignid within said cup, 2 battery-element

that the latter is not otherwise limited than

. by the reasonable scope of my claims.
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"ITaving thus described my ivention, what
T claim as new and desire to secure by Let-
ters PPatent 19:

1 Tn an electric hattery-cell, the combi-
nation of a porous cup having itg lower poi-
tion NONporous, a hattery-clement forniing
o variable displueing means within saicd eup,

L

i means for raising said batiery-clement

& concentric within a tubular eyi-

cerured to the base |

apparaiis s

Cporons, o eathode-clement within sata

+ distanee sufficient fo bring the level of the
Hauid therein below the porous portion of

9. T oa battery-cell, the combination of a
porons cup having 1fs lower portion not-
Lcup,

heans for raising said eathode-element untii

————— e —— == L

level of the liquid within

e level of the liguid therein 1s below the

porons portion of said cup, and 2 depolariz-

e liguid within saad enp which 1s «lis-
placed by =uid cathode in descending 8o as

(o ratse tbs fevel within said cup.

2 1 an eleetric batterv-cell, the combi-
nation of @ container, a quantity of hgud
(lierein. a porous cup the lower portion ot
which is rendered nonporvous. displacing sald
ligquid, a sccond Hauid within saldl cap, a
batiery-clement within said cup disp! ACING,
snid Tiguid, and means acting to ralse a1l
element partially out of said cup and there-
atier to raise said cup, so as to lower the
level of liqnid in said cup and also to lower
ihe level of the Hauid outside said cup.

4. Tn an clectric battery-cell, the combi-
nation of a container containing & w Oriing-
lguid and an anode, & porous cup displac-
ing said liquid and contauining depolariz-
ing liguid, the lower portion of said cup
being rendered nonporous, & cathode-ele-
ment within said cup, and means acting to

"

praise said cup a distance sufficient to bring

the level of the working-liquid below the.
norous portion thereof and also to raise sa1d
cathode a further distance, thercby lower-

ing the surface of said depolarizing liquid

o cufficient distance to bring it below the
porous portion of said cup. -

5 Tn an electric battery-cell, the combi-
natinn of a container, a liquid therein, a
porous cup within said container and dis-
placing said liquid, the
cup being rendered nenporous, & seeond 11g-
wid within said cup, means for displacing
coid second liguid, means for raising s: 1

cup o sulficient distance to lower the sur-

toce-leve’ of said first-named liquid below

the edge of said nonporous portion, and
means for raising said displacing-means a
<111 further distance thereby lowering the
sald cup.

6. Tn an electric battery-cell, the combi-

nation of a container, a liquid therein, a
porous cup within said container and dis-
placing said liquid, the lower portion of said

cup being rendered nonporous, second

displacing said second liquid, means for
raising said cup a sufficlent distance to lower
the surface-level of said fivst-named liq ud
helow the edge of said nonpoTous POTEIn,
wnd means for raising said battery-clement
o <till further diitance thereby lowering the
lovel of the Hauid within saxd cup.

7 The combination of a jar or container,
1 working-liquid theretn, an anode disposed

lower portion of said
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1 said w orking-liquid, a porous-cup with-

in said container displacing said liquid and

having its lower portion rendered NONPOL-
ous, a depolarizing liguid contained with-
n sald cup, a cathode mounted m said cup
and  displacing said depolarizing - liquid,
means for raising : .id cathode, and a con-
nection between said cathode and said eup
adapted to engage and raise the latter when
said eathode has been raised a certain dis-
tance. .

S. The combination of a ]‘lI‘ or container,
a working-liquid therein, an anode disposed
1 saxd wmlﬂnw liquid, a porous-cup with-
n said container displacing said liquid and
having its lower portion rendered nonpor-
ous, a depolalumﬂr liquid contained within
said cup, a cathode mounted 1n said cup
and disp]acinﬂ said depolarizing-liquid, a
lifting-rod mounted on said cathode, means
for cauppmtmcr said lifting-rod in the ele-
vated position of said c‘lthode and engag-
ing-elements between said cat! hode and said

1’)01{)11% cup adapted to allow said cathode to

&

be raised individually throungh a certain
distance and when 1511%@(1 huther to carry

- with 1t said cup.

9. In an electric battery-cell, the combi-
nation of a container containing a liquid
and a battery-element, a parous cup displac-
mg said liquid and containing a second lig-
111d the lower portion of. said cup being
Iendered nonporous, a battery-element with-
i said cup, and means acting to raise said
cup a distance sufficient to bri ing the level
ot said first liqumad below the porous portion
of the cup and also to raise said second ele-
ment a further distance, thereby lowering
the surface of said second liguid o sufficient
distance to. bring 1t below the porous por-
tion.

Tn witness whereof I have hereunto set

my hand this 14th day of June 1909.

J ULIUS H. GUGLER.

Witnesses:
A. H. BrarcuLEY,
Jas. C. PrErERSON.
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