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SPECIFICATION forming part of Letters Patent No. 719,659, dated February 3, 1903.

Application filed September 21, 1001, Serial No. 76,104,

(No model))

To all whom it may concerv:

Beitknownthatl, HENRY HALSEY,a citizen
of the United States, residing at New York
city, in the county of New York and State of
New York, have invented certain new and
useful Improvements in Galvanic Batteries,
of which the following is a fuli,
exact specification. :

My invention relates to galv anic ba,ttenes
and 1ts object is to prowde a battery of sim-
ple construction and of high efficiency.

To that end the invention comprises va-

rious features of construction and operation,

which will be referred to in detail hereinafter.

In the aceompanying drawings, Figure 1 18
3 top view of two bﬂ,ttely cells embodymg my
invention. Fig. 2 is a similar view of tWo
cells, illustrating a modified arrangement for
rotating the carbon elements. Fig. 3 18 a
similar view of a cell equipped with a modi-
fied form of contact deviece and with a solid
depolarizing agent. Figs. 4, 5, and 6 are end
sectional views of the respective cells shown
in Figs. 1, 2, and 3. Fig. 7 is a detall view
illustrating the construction of the gear-teeth
of the carbon element in Fig. 5. Figs. 3and
9 are respectively perspective and sectional
detail views of a modified form of contact de-
vice. Fig. 10 isa detail sectional view of the
contact device employed in the construction
shown in Figs. 1 and 2. Fig. 11 is an end
elevation taken on the line x x in Ifig. 10.

Kig. 12 is an end elevation of the cell shown

in Figs. 1and 4. Fig. 13 isa detall sectional
view of a further modification of the contact
device, and Fig. 14 is a detail showing one of
the bearings for the shaft upon which the
revoluble elements are mounted.

- Referring more particularly to the draw-
ings, 1 represents a suitable case or box, In
which the various cells 2 2 may be contained,
these cells being made of any suitable mate-
rial for the pmpese-w-such for example, as
hard rubber. The carbon and zine elements
are respectively indicated by the reference-
ficures 3 and 4. These elements may both
be stationary or both movable, or one may be
stationary and one movable, as shown in the
drawings. The latfer is my preferred con-

clear, and

struction, and to this end the carbon element
3 is in the form of a disk and is suitably
mounted on a shaft 5, while the zinc plates
4. are provided with a slot 6, which permits
the plate to straddle shaft 5 and rest upon
the bottom of the cell or be otherwise sup-
ported in suitable raised position. The shatt
5in each cell is preferably provided at its
ends with circular bushings 7 7, which rest
in the slotted bearings 3 3, mounted upon the
respective sides of the cell. Any other suit-
able bearing, preferably, however, an anti-
friction-bearing, may be employed for the
purpose.
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In order to secure an electrical contact be-

tween the revolving element or elements
without friction, and consequently loss of
energy, between the parts and without ex-
posing parts of the contact to the action of

the excitant solution, I provide my improved

contact device. This comprises, broadly

speaking, an inclosed receptacle of non-cor-

rosive material, preferably carbon, contain-
ing a non - corrosive conducting ma,tellal
sueh as mercuary, and a connection from the
revolving element and from the pole of the
battery eeeh leading into the mercury.
the drawings, referring more particularly to
Fig. 10, the inclosed reeeptaele 9 is suitably
mounted either upon the shaft 5, as shown in
Fig. 10, or upon the side of the eell as shown
in Fig.'5. The shaft 5 passes through.the
sides of the receptacle and may turn without
rotating the latter if the revolving element

be mounted directly upon the shaft, asshown

in Fig. 6, or if the driving power be applied
to the Shdft a8 heremaftel noted, or may be

| stationary and carr y a 1eveluble sleeve 10,

10

75
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8o

upon which the revolving element, in thisin- |

stance the carbon 3, is mounted between the
flanges 11 and 12. Upon the sleeve 10 or, if
prefeued ‘upon the shatt 5 is carried a flange
13, which is sufficiently wide to insure that it

will at all times be partially immersed in the

90

mercury 14 contained within the receptacle

9. Tnstead of forming a flange 13 upon the
end of the sleeve 10 the same result may be

attained by sufficiently increasing the diame-
| ter of sleeve 10 or providing an enlarged hub

95
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on the carbon elelment projecting into the re- | ploy the receptacles 25 25, each of which con-

ceptacle, as is shown in Fig. 13.

‘The sleeve 10 or the corresponding parts of
shaft 5 will be made of suitably non-corrosive
but electrically-conductive material. T pre-
fer a metal plated with gold or a earbon. A
tube 15 communicates with the receptacle 9
and leads from the receptacle to some partof
the battery beyond the ends of the excitant
solution. Through the tube a wire 16, com-
prising one pcle of the battery, leadsinto the
mercury 14. An equivalent construction
would embrace any suitable conductor from
the mercury properly protected. In order to
reduce the possibility of the mercury leaking

out around the bearings of shaft 5, as might

occur where the battery is carried upon a ve-

hicle and subject to constant change of posi-
tion, I provide the bushings 17 17 upon the

sides of the receptacle 9 and surrounding the

shaft 5 or sleeve 10, as the case may be.

When these bushings are present, if the bat-
tery be tilted the inclination must be greater
in order to bring the mercury into contact
with the shaft than would be the case if the
bushings were not provided.

~Upon shaft 5 is rigidly mounted a gear-
wheel 18, preferably made of hard rubber or
other suitable non-corrosive material. This
gear-wheel meshes with a pinion 19, mounted
upon shaft 20. Shaft 20 extends through all
of the cells where a plurality of cells is em-
ployed, and of course suitable devices are
provided whereby the pinions may be loos-
ened upon the shaft 20 and shaft 20 with-
drawn from the battery in order to separate
the cells. Upon the end of shaft 20 is car-
ried a pulley 21 or erank 22 or other suitable
means whereby power is imparted to shaft
20torotate thesame. - The gear-wheel 18 may
be dispensed with, if preferred, and any suit-

~ ablegearing provided, such as a friction-gear-
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6o
-1zing agent may be in liquid form and intro-

-same as that before described.

ing, or the pinions 19 arranged to mesh di-
rectly with a gear cut upon the revolving ele-
ment. Such a construection is illustrated in
Kigs., 2, 3, 5, and 6. In such construction,
however, in order to prevent stripping the
gears of the carbon I provide the reinforcing-
strip 28 of suitable material, preferably a pli-
able material, such as lead, which can be bent
into position upon the gear-teeth after they
have been cut.

In Fig. 9 the flange 13 isshown as mounted
directly upon the shaft 5, and the revolving
element is similarly mounted. In other re-
spects this construction is substantially the
T'he depolar-
izing agent may be in solid form and arranged
to make contact with the revolving element,
as illustrated at 24 in Fig. 3, or the depolar-

duced into the solution from time to time as
1t may be needed. I prefer the use of a lig-
uid depolarizing agent, and in following out
my invention any suitable solution may be
employed. In order to regulate the quantity
of depolarizing solution introduced, I em-

tains a depolarizing agent—such, for exam-
ple, as potassium bichromateinsolntion—and
one of which is contained in each cell. The
top of the receptacle may be left open, in
which case, owing to the constant splashing
of the excitant fluid caused by rotation of the
battery elements, quantities of the depolar-
1zing agent will constantly be displaced by

70
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reason of the excitant elements splashing into

the receptacle.

In the operation of the battery the wire 27,
attached to the zinc element, and the wire 16,
which is in contact with the mercury 14 and

carbon element 3, form the respective poles

of the battery. The proper excitant and de-
polarizing elements are introduced, respec-
tively, into the cell and into the tubes 25, and
power 1s applied to shaft 20, which causes ro-
tation of,the carbon element 3. The constant
rotation of element 3 not only constantly stirs
the excitant fluid and maintans a uniform
intensity throughout the same, but also acts,
as before described, to regulate the introduc-
tion of the depolarizing fluid. |

The receptacles 28 are open at the top and
are adapted to contain concentrated sulfurie
acid, which, owing to its heavier specific grav-
ity, will not flow out of the receptacle except
when displaced by splashing of the excitant.

By reason of the fact that the driving-gear
in each cell is independent the walls of the

cells are not cut at or near the bearings of

the revoluble elements, and therefore the bat-
tery solution may immerse all or any desired

- portion of the elements, correspondingly in-

_—

creasing the power of the battery without in-
c¢reasing its size.

1t will be understood, of course, that the
construction above described may be varied
In numerous ways and various substitutions
of equivalent parts made without departing
from my invention, and I therefore do not
limit myself herein to the specific form of ap-
paratus shown. It will also be understood
that I have unsed the terms ‘‘gearing” and
‘“elements” in their broadest sense,and there-
by intend to include all equivalent forms of
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connection between the driving-shaft 20 and .

the rotatable part. . -
Having thus deseribed my invention, I de-

| elare that what I claim as new, and desire to

secure by Letters Patent, is—

1. In a battery, the combination of a case
containing a plurality of independent cells,
each of which contains an excitant, a hori-
zontally-mounted revoluble shaft, and anin-
dependent rotatable element comprising a
disk vertically mounted upon said shaft and

immersed in said excitant, an independent

driving-shaft mounted upon said case and
crossing the upper ends of all of said cells,
independent gearing between said driving-
shaft and each of the revoluble elements in
sald cells, whereby movement of the shaft

causes movementof all of said elements, and
| means for gradually feeding a chemical de-
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polarizing agent to theexcitant solution, sub-
stantially as deseribed.

2. Ina battery having a revoluble element,
the combiration of a shaft upon whiech said
element is mounted, a pinion mounted in
the cell immediately below the cover thereof,
means for rotating said pinion, gearing for
communicating the movement of the pinion
to the shaft, electrical condactors from the
respective elements, and an excitant, sub-
stantially as deseribed.

3. In a battery having arevoluble element,
the combination of a pinion mounted in the
cell immediately below the cover thereof,
ineans for rotating said pinion, gearing be-
tween the pinion and revoluble element,
electrieal conductors from the respective ele-
ments, and an excitant, substantially as de-
scribed.

4. The combination of a plurality of mde—.

pendent cells each of which contains a revo-
luble element, an excitant and conductors
from the respeetive elements; of ashaft com-
mon to all of said cells, means for rotating
the same, and gearing between said “ihdfl}
and the ieveluble element in each of said
cells, substantially as described.

5. The combination of a plurality of inde-
pendent cells each of which contains a revo-
luble element, an excitant and conduactors
from the respective elements; said revoluble
elements beingsubstantiaily wholiyimmersed
in the excitant, and a shaft common to all of
sald cells and located at the upperend there-

of, and gearing between said shaft and the ;

1evolub1e element In each of said cells, sub-

stantially as deseribed.

6. In a battery, the combination of the op-
posite elements, an excitant solution, an
open-ended reeepteele containing a fluid to

- be gradually mixed with said solution, and

45
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means for splashing the excitant into said
receptacle to displace the fluid, substantially
as described.

7. Inabatteryhaving a revoluble element,
the combination of a shatb upon which said

element is mounted, a pinion mounted in the

cell immediately below the cover thereof,
means for rotating said pinion, gearing for

communicating the movement of the pinion

to the shaft, eleetrlcal conduactors from the re-
spective elemente an excitant, and an open-
ended receptacle containing a depolari izing
solution, substantially as described.

3. In a battery having a revoluble element,

the combination of a eonductor attached to

and revolving with said element, a stationary
conductor, a receptacle inclosing the termi-
nals of sald conductors, a body of NON-corro-
sive conducting matellal contained in said
receptacle and surrounding said terminals,
and bushings upon the mteuor sides of said
receptacle sumeundmn‘ said shaft, substan-
tlally as desecribed.

9. In a battery, the combination of a revo- i

I Tuble earben element having

oear-teeth cut

in its circumference, and execitant solution

Immersing said carbon element, a pinion

meshing with said gear-wheel, means fordriv-

Ing said pinion, and a reinforcing-strip of non-
corrosive material bound around the gear-
teeth of the carbon disk, eubete,ntmlly as de-
scribed.

10. In a battery, the combination of a revo-
luble carbon element having gear-teeth cut
in its circumference, a pinion meshing with
said gear-wheel, means for driving said pin-
ion, and a reinforcing-strip of lead bound
around the gear-teeth of the carbon disk, sub-
stantially as described. |
- 11. The combination of a battery-cell hav-
Ing bearings in its oppositesides, a shaft jour-
naled in said bearings, one or more battery
elements mounted on said shaft, an excitant

solution, depolarizing means, and a second

shaft passing through and journaled in the
sides of the cell at the upper end, means for
rotating said last-named shaft and gearing

70
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between thelatter shaftand ther evoluble ele- |

ment or elements, substantially as described.
12 The‘eombination of a plurality of 1nde-

pendent cells, each of which econtains a pair

of bearings, a rotatable shaft journaled in

sald bearings, one or more elements mounted

upon said shaft, an excitant solution immers-
ing said elements a shaft common to all of

ing between said common sheft and the inde-
pendent shaft in said cells, &
taining a body of mercury, which mercury is

receptacle con-

Qo

95

said cells, means for rotating the same, gear-

10Q

in electrleal contact with said independent

shaft, and a conductor in contact with the .

mercury, substantially as described.

13. Ina battery, the combination of 4 Tevo-

luble carbon element, a pinion, means for

105

drivingthe pinion,and astrip of non-corrosive

material carried by said carbon element and

‘having gear-teeth formed therein, said gear-

teeth meshmn" with said pinion, substentlelly | )

as described.

14. In a battery the combination of a plu-
rality of independent cells, each containing
an excitantand an independent movable ele-* |
‘ment immersed 1n said excitant, an independ-

ent driving-shaft common to all of said cells,

independent connections from said driving-

I10 .

115

shaft extending into each cell to the movable -

element therem whereby movement of the

shaft causes movement of the elements of all
the cells, and a plurality of receptacles of

120

porous material each containing a fluid to be ..

gradually mixed with the exeitant extending

into each of said cells, substantlelly as de-

scribed.

In testimony whereof I affix my signature

in presence of two witnesses.

| HENRY IIA SEY
Witnesses: |

C. V. EDWARDS,

RALPH JONAS.
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