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1o all whom +t may concern:

- Be it known that I, Fraxx A. Drcxer,
a citizen of the Umted States, residing ‘lt
Philadelphia, in the county of Phlladelphm
and State of Pennsylvania, have invented
certain Improvements in Electric Batteries,
of which the following is a specification.

This 1invention Ielateq to an electric bat-
tery having one or more units, respectively
comprising a vessel Lontammﬂ cells having
xwl%tame ducts by which their interiors

communieate with a common compartment,
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of units can le-uhlv be conneeted,
nected.

~with the Lomplntments of the several units

used connected by resistance ducts, by which
electrical leakage between the several cells
andd several compaxtnwnts may be prevented
and the cells of one or more units may be
filled from a supply tank from which liquid
15 foreced by the admission thereto of air
from a compressed air reservoir controlled
by suitable valve mechanism.

The leading object of the nvention is to
provide, in a mnﬂle fluid battery of either
the ordinary or plmwc tvpe, a convenient
construction by which any desived number
discon-
charged and discharged and short
clreuiting between the cells and units pre-
vented.

The nature and characteristic features of
the Invention will more fully appear by ref-
erence to the following dm(nptmn and
the accompany ing (ll;l‘\llll”H i iHustration
thereof, of wlaech:

I*wnw s a dingrammatic
lnwntnm a]ummn lhv bhattery
vation:

view of the
i end ele-
[F1e. 2 15 (lmnlllmumiu* view show-

g me of the };llt‘l\' with several cou-

necied units; Fie, 8 1s o {Ilcl“'l.-,lllllihlil( VIew

showing a %-E:‘(tl(llld] ST U]t‘ ation of the |

l)diltl} with several connected units; Fip.
4 15 a detail view showimg a plan of {1 VOS-
sel containing cells and “connections con-
prised in the lmtm unit; Fig: 5 is a detail
view showing a vertical longliudma] S0
tion of the construction represented m Kig.
4 with the cells elevated; IFig. 6 is a detail

view showing a Vertlca] lmlm erse section

of the battery with fe: atures of the construe-
tion modified; I'ig. 7 is a detail view show-

1ng a plan of features of th{,, constr 11(*(1{)11

shown in Fig, 6, and Fig. 8 is a detail view
showing a lonfwtudmal section of a coup-
ling for connected vessels.

L connecfoed {(yﬂelhm

As shown 1n the drawings, the battery
units comprise the vessels 1 co-ntammf}' the
cells 2 resting upon supports 17, each
cell having therein a vesistance duct 3 as
shown 1n Fws 4 and 5, or 3’
Figs. 6 and 7. In each unit these resistance
ducts provide a fluid connection between
each cell and a compartment 4 beneath them
in the vessel, tapering nipples 3" on. the
ducts passing thwuwh the bottoms of the
cells and forming twht jomnts therewith.
The ducts, uunpmed of suitable insulating
material, have such small bore and consid-
erable ]ength that no considerable current
will lealt through the solution contained
therein.

The several battery units have their com-

partments 4 connected by the tesistance
ducts 5, of suitable insulating material,
which 1}1 ovide passages aﬂmduw hquid con-
nections between the (*ompaltments ancl
preventing any considerable leakage of cur”
rent by reason of the small bore and consid-
crable length of the passage. To provide a
tight joint Cbetween the vessels 1 and the ducts
D, the externally threaded boxes 6 containing
the rubber packing 7 having channels filled
with graphite are sleeved on the duets, and
the hoxes serewed into the end walls of the
vessels through 'which the duets pass; the
vessels being drawn together 50 that the pack-
MEs are pr cased by flanges 5 on the ducts.
The hattery (-mnptutnwnta 4 being thus
and with their respec-
trve cells, are filled and emptied by means
of a tank 8 and a conduit 9 which extends
into the tank and is connected with an end
compartment. The tank s preferably
placed below the level of the compartments
so that the battery may discharee its solu-
tion into the tank by gravity. A (‘l)l]il)l(,%(‘d
air reservoir 10, ('hfnn'od by means of a
pump 11, 1s connected with the tank 8 by a
conduit 12 containing-a reducing llw 13
and a controlling valve 14. T he Tatter is
preferably operated by conuecting it with a
stem 15 imnmw’ the core of a solenoid 16 in
an electric cireuit 17, which 1s controlled by
a switch 18, the valve being lifted to open
the conduit when the solenoid is exeited by
closing the switch and dropping to c]me

the wmhu‘r when the circeuit is brolmn
It 1s to be understood that in the fore-

| going construction the relation of the cells
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" to the containing vessels is such as to pro-
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vide for their use as a plunge battery, the
cells being filled through their ducts by low-

ering them into the vessels when charged

with the desired amount of solution and
emptied by lifting. o
In the cells are the p- sitive electrodes 19

and the negative electrodes 26 having serial
A

connections 21 and 22 as shown 1n Ifigs. 4
and 5, or 23 and 24 as shown in Figs. 6

and 7.

For moderate voltages, up to say thirty.
volts, it is sufficient to use one unit of twenty |

cells or less.. But for higher voltages, say
one hundred and ten volts, it is desirable to
employ several units, to facilitate handliing

‘and to limit the leakage of current between

the cells. 1t is therefore to be understood

that the particular number as well as the

arrangement of units and cells may be va-
ried as required by varying conditions.
The term resistance duct or passage 1s to

‘be understood as meaning a duct or passage

of such length and cross section as will pro-
vide the necessary .resistance to electric leak-

age through the solution contained therein.

The proportions of such ducts will be varied
with varying conditions and will depend

upon the number of cells and the conductiv-

ity of the solution employed.
Having described my

claim :— | o
1. In an electric battery, a vessel and In

invention, 1

said vessel a plurality of removable cells.

each having a resistance duct connecting :its
interior and the interior of said vessel, said
vessel and cells being adapted for holding a
solution communicating from one to the
other through said ducts.

2. In an electric battery, a vessel contain-

ing a plurality of cells each having a re-

sistance passage, a liquid compartment com-
municating with said passages, a liquid
reservoir connected with said compartment,
and a fluid pressure reservoir connected with
said liquid reservoir. | I

3. In an electric battery, a plumhty of |

units, each comprising a compartment and
a plurality of cells having resistance ducts
commmunicating with said

and means for filling
cells through said compartments. |
4, In anelectric battery, a plurality of

units, each comprising a bottom compart-

ment and a plurality of cells having re-
sistance ducts connecting them with said
compartments, resistance ducts connectin
said compartments, and -means connecte
with said compartments for filling and
emptying said cells therethrough. . .
‘5. In an electric battery, a pair of vessels,

-through which 1t can be

compartment,

" means for connecting said compartments,
and emptying said | _ |
said vessel and ‘having such length and
caliber as to prevent short. circuiting be-
{tween the cells by way thereof. :

044 079

3, resistance duct connecting said vessels and

in each of said vessels a set of removable
cells each having a resistance duct connect-

ing its interior and the interior of the vessel

containing it whereby intercommunication
is effected between the respective vessels and

the cells contained therein.
6. In an electric battery, a vessel .contain-

85.

70

ing a liquid compartment, a resistance duct

communicating with said compartment, and

a box containing a packing sleeved on sald -

duct and set in said vessel.

7. In an electric battery, a pair of units

75

each comprising a plurality- of cells and a

liquid compartment communicating there-
with, a resistance duct connecting said com-

partments, and a box containing a packing

sleeved on said duct and screwed -into the

wall of each compartment. .
vessel a set of cells each having a resistance
duct for effecting intercommunication be-
tween the interiors of said vessel and cells,
a liquid reservoir connected with said ves-
sel, a fluid pressure reservoir connected with
said liquid reservo'r, a reducing valve for
regulating the pressure communicated from

| said fluid pressure reserveir to said liquid
| reservoir, and a valve for opening and clos-
“ing the conneéction between said reservoirs.
9. In an electric battery, a set of cells each

having a.resistance duct, a compartment
communicating with said cells by said re-
sistance ducts, a liquid reservoir. connected
with said compartment, a fluid pressure

3¢

8. In an electric battery, a vessel, in said -

85

90

25

reservoir connected with said liquid reser-

voir, a valve for controlling the communi-

cation between said reservoirs, and an elec-
tric circuit containing a switch and a solen-
oid for operating said valve. '

- 1 L ]

100

10. An electric battery comprising a ves- -

sel for holding solution and a plurality of.
cells adapted to be raised and lowered in

said vessel, each cell having a resistance duct
filled and emnptled
by lowering and raising it in the solution
contained in said vessel.. R
- 11. An electric battery comprising a ves-
sel for holding solution and a plurality of

cells adapted to be raised and lowered in

said vessel, each cell containing a tube. com-
municating through the bottom thereof with

In witness whereof I have hereunto set my
name this 13th day of June, 1907, in the
presence of the subscribing witnesses.

- FRANK A. DECKER.

Witnesses | |
Francis B. CrOCKER,

Crarues N. BUTLER.
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