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UNITED STATES PATENT OFFICH,
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STORAGE BATTERY.

1,288,583,

Xo Drawiang.

To all whom it mey copeern: :

Be it known that T, Triomas Arva Eptson,
a eitizen of the. United States, and a resident
of Lilewellyn Pack. West Orange, in the
county of Kssex and State of New Jersey,

have invented certain new and useful Tm-

provements in Storage Batieries, of which
the following is a description.

In prior patents and applications, I have
described storage batteries in which an alka-
line electrolyte is employed, and in the pre-
ferred form of which the positive elements
contain alternate layers of hydroxids of
nickel and nickel flake and the negative ele-
ments contain electrolytically active iron or
oxids of iron. My present invention relates
to an improved battery of a similar type,
and my principal object is to increase the
capacity of such a battery by the provision
of an improved negative element.

My invention is based on the discovery
that the capacity of the negative element can
be materially increased by adding tin or a
compound of tin, such as tin monoxid or
stannous oxid, to the mnegative electrode.
The finely divided iron preferably employed
for said electrode may be prepared by reduc-
ing an iron compound, such as ferric oxid,
by hydrogen in the manner set forth in my
1. §. Patents Nos. 727,117 and 727,118, or in
my U. S. Patent No. 1,275,232, dated Au-
cust 18, 1918, or in any other suitable man-
ner. Before the tin monoxid, which is the
comnpound of tin I prefer to employ, isadded
to the finely divided iron, eare should be
taken to have the same in a very fine state of
division. The finely divided tin monoxid
should be very thoroughly mixed with the
finely @ivided iron, which may also have a
small percentags of mercury mixed or in-
corporated therewith as set forth in my U. 8.

Patent No. 727,117, dated May 5, 1903, The
preferred amount of tin monoxid employed

2

by me is about 20 per cent. by weight, or in

other words, for each 100 grams of active
miaterial in the negative element, the amount
of tin monoxid used will be preferably about
90 grams, but the proportion may be varied
considerably on either side of this-quantity.
As low as 10 per cent. of tin‘nionoxid shows
considerable improvement. in the capacity of
the battery. Larger amounts than 20 per

Specificntion of Letters Ratent.

~ plated steel plates or frames,

Patented Apr. &, 1919,

Appleation filed August 10, 1914, Sexial No. 856,025,

cent. of tin wonoxid still further improve
the output or capacity of the battery, but the
ernloyment of fin monoxid very much in

- excess of 20 per cent. is unfeasible because of
the expense of the same. The increase of
capacity of a cell of the class in question by
reason of the employment of a negative ele-
ment containing about 20 per cent. of tin
monoxid amounts to aboui 30 per cent.
Furthermnore, the average voltage of the cell
is substantially incressed by the sinploy-
ment of the tin monoxid. Although ¥ have
observed that the above named resulls are
obtained. by my invention, I am not at pres-
ent able to explain exactly the veason there-
for. > Tf desived, exeeedingly finely divided
tin may be used instead of the tin monexid,
but by reason of the lower cost of the latter,
I prefer to use the same. Furthermore, the
tin oxid is reduced to metallic fin when the
battery is charged.. '

The electrolytically active material for the
negative element after being prepared as de-
seribed above, is preferably packed in nielel
plated steel pockets supported in nickel

such as are
shown in my prior Patent Fo. 700,137, dated
May 18, 1902. The active material for the
positive element, I prefer to load in nickel
plated perforated steel tubes supported in
nickel plated steel plates or fiames, such as

are described in my prior Patents Nos.

| 896,635 dated August 25,1908 940,635 dated
November 16, 1909; and 976,792 dated No-
vember 22, 1910, The elements or electrodes
thus formed are assembled in a suitable con-
tainer such, for example, as a nickel plated
steel can, means being provided to insulate
the clements of one polarity from those of
the opposite polarity. For the electrolyte I
profer to employ a solution of potassium or
sodinm hydroxid, to which may be added a
small pércentsge of lithium hydroxid, as
disclosed in my prior Patent No. 876,445,
dated January 14, 1908. During the charg-
ing operation, the sctive material of the
-pos'tive elements stores up oxygen and the
_apbive ‘material of the negative elements is
_partially or completely reduced. During
discharging the active material of the nega-
tive elements is oxidized and the oxygen con-
tents of the mctive materisl of the positive
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elements is decreased. The positive elements ment, a negative element containing ﬁnelv
may be designated as the depolauzlna ele- div ided ferrous material having a small
ment. " amount of mercury and a stannic material
The éxpression “feuous material” as used. mixed ther ewith, and an:alkaline electrolyte,
in the claims is intended to cover both iron- substantially as described. S
and the oxids thereof; and the expression 14, In a storage battery, a positive element
“stannic material” as used in the claims is containing nickel, a negative element con-
intended to cover both tin'and the oxids taining a mixture of finely divided iron-and

thereof. a stannic material, and an A]kdlme electro-
Having now described 111} invention. what Ivte, substantially as described. ,
I claim as new therein and desire to plo’uct\ 15. In a storage battery, a posmve ele-

by Letters Patent of the United States is as  ment contammg nickel, a nega’rlve element
follows: . .containing a mixture of finely divided fer-
1. An active element for storage battery 1ous material and a stannic material, and
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electrodes containing a compound of tin in: an alkaline electrolyte, substantially as de—
undissolved condition, substantially as de- geribed. Ry
\cmbed - - 16. In a storage battery, a. posmve e]ement\ ’

2. An active'clement for storage battery containing nickel, a negative element con-:

okchodes _containing an oxid of tin, sub-  {aining a mixture of finely divided- ferrous
stnntmlly as described. material and an oxid of tin, and an alkaline

3. An active element for atoraoe battery eclectrolyte, substantially as described.
electrodes containing ‘;tannous ox1d sub- 17. In a storage battery, a. p051t1ve ele-

stantially as deseribed. ment containing nlckel 2 negative element:

4. An active element for storage battery . containing a mixture of ﬁnely divided fer-
electrodes containing finely divided ferrcus yrous magqml and a small percentage of
material and a stannic nmtouai substan- mercury and.a stannic material, and an’al-
tlallv as described. kaline electrolyte, substantially as described.

5. An active element for storage battery 18. In -a storage battery, a positive ele-
CIQ(’tl‘OdQQ Con{;alnln“ ﬁnbly lelded fellO“S n](rnt. a negatlye Qlement contrllnln(y 3 stan-

material and an oxid of tin, substantially nic material, and an alkaline electlolyte con-
as described.

6. An active element for storage battery gg dpgm tbed.

electrodes containing finely divided ferrous - 19. In a storage battery, a posmve cle-
material and a small percentage of aistannic. ment, a negative element containing a mix-
material, substantially as described. : ture of iron and a stannic material, and an

7. An active element for storage battery alkaline clectrolyte containing lithimm hy-
electrodes containing finely. rhwded ferrous  (roxid, substantially: as described. §
material and applommatelv 20 per cent. 20, In a storage battery, a positive ele-
of an oxid of tin,.substantially as described. nent, a negative clement containing finely

8. An active element for %tom% hattery - divided ferrous material having a. small

electrodes contammtr finely dlwded ferrous amount of mercury and. a. stannic material’
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taining a ]1thmm compound substantlally' :

100

106

material, mercury, and & stannic' material, © mixed therewith, and an alkaline electrolyte -

substantially as described. _ -containing lithium hydroxid, substantially
9: An active element for storage battery as described.

electrodes containing finely dlwded ferrous ' 21, In a storage battery, a posﬁ;lve ele-

110

material, mercury, and an oxid Of tin, sub- ment containing mcke] a negative eloment v

.stantmllv as described. containing a mixture, of hno]y divided iron
10. An active element for storage batter ® and a stannic, material, and an alkaline elec-
electrodes containing an intimate mixture of trolyte containing Lithium hydmmd sub-

finely divided ferrous material, and a finely: st mtmlly as described,
divided oxid of tin, subst(mfnlly as de- 2. In a storage battery, a positive ele-
scrlbed mont containing nickel, a, negative element
. In a storage battery, a positive ele- containing a mixture of finely divided fer-

ment a neoatlv(\ element containing finely . vous material. and a small percentage of’

divided ferrous material having a small - mercury and a stannic material, and an-alka-

amount, of a stannic material mixed there-  line electrolyte containing hthmm hydroxid,
with, and an alkaline e]ectmlvto, substan- substantnl]v as described.
tially as deseribed.
12. In a storage battew, a positive ele- cleetrodes containing a (~ompound of tin in
ment, a negative element containing finely und]%()l\ od condition and mercury, %ubstan-
divided ferrous material having a small - tially as described.
amount of an oxid of tin mixed ther ewith, 24. An active element for storage battery
and an alkaline electrolyte, subst: antindly ((s‘ electrodes containing an oxid of tin and
deseribed. _ mereury, substantially as deseribed. |
13. In g storage battery, u positive ele- 25, An active element for storage-battery

23. An active clement for storage battery‘
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8
electrodes contalning stannous oxid and  small amount of mercury and a stannic ma-
mereury, substantially as described. terial mixed therewith, and ap alkaline elec-

26, An active element for storage battery trolyte containing lithium hydroxid, sub-
edectrodes containing a stannic matprigl and  stantially as described. : 13
© mercury, substantially ag described, his specification signed and witnessed
27. An active element for storage battery this 6th day of August, 1914,

electrodes containing mercary and a com- v N

pound of tin, substantially as described. _ THOS. A. B‘DISON'
28. In a storage battery, a ‘positive ele- . Witnesses
! ent containing nickel, g negative element - FrepeRIcK Bacumanx,
containing finely divided iron having 5 ARY J. Lamraw.

V hat in Pater ‘ April 8
ified that in Letters Patent No. 1,299,693, granted Ay )
e | Tt is hereby certifie » -
2 ication of Thomas A. Edison, of Llewellyn Park, Weg range,
O 1919, upon the application o P e
|3 g Ul | | | -.
2 i ment in “Storage Batteries,” an error appears in the
N New Jersey, for an improve 35 f -
= 1 f : 1, line or patent
S inted specification requiring correction as follows: Page 1, ,
2 | prints 3 . " | | -
= §96,6357" read §96,818; and that the said Letters Patent should be read
> number “896,635;” read 5§96,812; ‘ §
= i rei that the same may corforia to the record of the case in
> i with this correction therein ] )
o
£ the Patent Office. o
- | i t, A. D., 1919,
- 3 d this 5th day of August, ,
= &'ﬂgﬂed and seale R F. VVHITEI‘lEAD,
2 e Acting Commissioner of Patents.
=R '
£ |
S | OL 20420
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