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To all whom it mmay conecer:

Beit known that I, WILLIAM P. KOOKOGEY,
of Brooklyn, New York, have invented new
and useful Improvements in Apparatus and
Connections for Charging and Discharging
Storace-Batteries,
specification.

My invention relates to the connection of a
battery of storage-cells with theline whichitis
to supply, (called herein the “working-line,”)
and also with the primary battery from which
the storage-battery is to be charged; and 1ts
main objeect is to provide means by which the
change from one connection to the other may
be antomatic, so that the storage-battery is
thrown into the position of discharge merely
by the closing of the workin U—Cll“CUlt and 1s
thrown into ﬂle position of char oimng by the
opening of that cireuit. There are various
other subsidiary objeets, more fully set forth
in the deseription and claims. The main ad-

vantages attained by it are that no manual

control is needed, and hence no constant at-
tention, the circuit is always ready for use,
and every moment during which 1t 18 not in
use is utilized in restoring the charge to the
batteries. Thus if it be an electric-light cir-
cuit the storage-battery automatically begins
to charge as soon as the last light 18 extin-
Gnlshed and the tuiming on of a qnwle lamp
aﬂtmnatwallv changes it back to the ﬂl%@h&lﬁ-
ing position.

The invention, in general, consists of & com-
mutating device capable of taking two posi-
tions,in one of which the several storage-cells
are connected together and with the working-
circuit in tension series and in the other of
which they are connected n parallel in the
primary or charging circult; also of such a
commutating mechanism, in combination with

an electro-magnet in the working - cirecuit,

which is enercized by the closing of the work-
ing - circult, and when enerﬂl?ed draws the
eonunutatmo device into the first position—
viz., that of dmcharﬂ e—also the combination
of such a cO:mmuta.ting device and magnet
in the working-circuit with another electro-
magnet enel‘ﬂlzed bv a local battery, such sec-

'ond magnet also aetmu upon the commutating

device and being enermzed b3 the closing of

the Workuw enmut and of vamoms eonﬂeeted ' ductors D and K.

of which the following is a |

- branching into two

—ll

- devices, more particularly. set forth in the

claimes.
It may be said that I contemplate using
this invention chiefly in connection with 55

smaller electrie-lighting systems, and chiefly,
also,in eonne(tmn with storage-batteries to be
ehmged from primary galvanie cells rather
than from a dynamo-machine, and also that I
contemplate charging the storage-cells in par-
allel or multiple are and discharging them in
series; but it is evident that the principles of
the invention extend hevond these uses; and
I do not intend to limit myself cither as to
the character of the use to which the circuit
is to be put nor the primary means of sup-
plying electiric energy, nor to the particular
methods of connecting the cells when charg-
ing or discharging.

In the accompanying drawings, in which
the same characters indicate analogous parts,

' Tigure 1is a top diagrammatic view of the

commutating device and the single magnet.
Figs. 2 and 3 are end views (from the left of

- Iig. 1) of the commutating device, showing,

respectively, its two positions.  I'ig. 41sa top
diagrammatic view of the invention, showing
the additional magnet and local hattery. Fig.
51is an end view (from the left of Kig. 4) of
the same, Ifig. 6 is a view ol the two mag-
nets and lever in the alternate position from
that of Fig. 5. Fig. 7 shows another applica-
tion of the prineciple involved where the local

)

battery is used, and Iig. 8 1s an end view of

- the commutating mechanism when controlled

by hand instead of by the electro-magnet in
the working-cireuit.

In the various figures ,A represents the pri-
mary cells, .:md B, B/, B2 and B the storage-
colls.

G represents a piece of insulating material,
and D and E two strips of condueting mate-
rial firmly attached to it. The 1nsulating-
piece G is pivoted at its ends ¢* upon a suit-
able standard. ‘Stout wires or other conduct-
ing-strips,c, ¢/, and ¢*, are firmly attached to the
insulating-piece G, each of them branching
into two branches on their outer ends, and
two series of like wires or eonduc,tm}_} but not
viz.,, d d’ d? and e ¢’ ¢*—

are firmly attached, respectively, to the con-
A series of stationary cups
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viz., f £ £2 fi—are

containing mercury ar-

ranged on one side of the device, and upon

the otherside are two series of like stationary
mercury-cups—yviz., ¢ ¢’ ¢* and h ' h

For the conductors upon the upper side, ¢
¢’y are provided two mercury-cups—one for
each branch. I'or those upon the lower side,
d e, &e., there is a cup for each conductor.
Lhese mercury-cups are placed in such posi-
tion that by the rocking of the insulating-
piece G and the parts attached to it upon the

pivots ¢* the conductors upon the two sides .

will alternately dip into the mercury of their
respective mercury-cups, those on one side be-
ing entirely out of the mercury when those on
the other are immersed.
are to be of conducting material, or at least the
mercury within them is designed to be elec-
trically connected with the wires leading from
them. Other contact devices may be substi-
tuted for them; but there is a distinet advan-
tage in the use of mercury in this position.

The different series of mercury-cups are

connected by wires with the primary battery

A and the storage-cells B B’, &ec., upon the

following principles:

Wires ¢ and «’ lead from the negative and
positive poles of the primary battery A to the
negative conducting-strip D and the positive
strip K, respectively. Wires b 0’ 12 lead from
the several negative mercury-cups ¢ ¢’ ¢2 to
the negative poles of the several storage-cells,
respectively. Wires 2,7/, and 72 lead from the
positive cups N A’ 1% through cups 772 and
wires 7 7% to the positive poles of the storage-
batteries, respectively. Wires s 7’ j* * connect
the several poles of the storage-cells with the
upper series of cups. Thus when the mech-
anism is in the position shown in Fig. 2, each
of the storage-cells B B’ B* has a separate
conducting-connection with the negative and
positive conducting - pieces D and E, and
hence with the primary battery; or, in other
words, they are in parallel in the primary or
charging circuit, and when in the position of
Fig. 8 the storage-cells are connected with
each other and with the working-circuit in
series, I'ig. 2 shows the position taken when
the storage-cells are being charged from the
primary, and F'ig. 3 the position when discharg-
ing into the working-circuit. In charging
(the arms d e, &c., being in ecircuit and the
arms ¢ not In circuit) the current will pass
(Fig. 1) from battery A as follows: Wire ¢/,
positive conducting-strip E, where it is dis-
tributed to the mercury-cups i 7' 12 from
thence in separate currents through wires 7,4,

and % cups f % wires § j*to the positive

~poles of the storage-cells B B’ B? through

6o

them, and by wires 0 77 0’ 52 I? to the negative
cups g g° g%, from which the several parallel
currents are collected 1n the negative con-
ducting-strip D, and pass from thence through
wire a back to the battery A. |

In discharging from the storage - battery
upon the working-circuit (the arms ¢ being in
circult and the arms d e, &e., out of cireuit,

The mercury-cups

305,836

the charging-circuit being thereby open) the
current will pass as follows: From cell B
through wire 7, cup f, conductor ¢, cup 7/, wire
J’scell BY, wire 5% cup f* conductor ¢/, cup 73,
wire 7 cell B? and thence through wires ¢?
and /&, magnet If, the working - cireuit, and
wires £* and b back to the storage-battery.
It is evident that the wires 0/, 0%, 4, and ¢/ may
be led directly to the respective poles of the
storage-cells instead of to the cups f, 7, 12,
and f3. So, also, other cups may be added on
the upper side, and thus allow the currents to
be broken at both poles. . |
Coming now to the means of controlling
the change from discharging to charging, or
vice versa, this is done automatically by
merely closing or opening the working-cireuit,
and the means is an electro-magnet forming
partof the working-cireuit and operating the
commutating device. -
I represents the magnet connected by wires
k k" to the storage-batteries and the working-
line, respectively. The magnet I attracts an
armature upon a lever,m, which lever is piv-
oted to some stationary part at m’. The le-
ver i bearsagainst apin, n, which is attached
to the under side of the insulating-piece G.
The Insulating-piece G and its attached parts
take the position of Fig. 2 when the magnet
IY is not energized. This is accomplished by
S0 pivoting the piece G that gravity will do
it. When a current is passing through the
magnet I, they are retained in the position of
Ifig. 3. .
opened, (as by the extinguishing of the last
lamp,) the parts automatiecally fall into the PO-
sition of Kig. 2, and the storage-batteries are
thereby thrown outot series and into parallel
in the charging-circuit and the operation of
charge commences; but as soon as the work-
Ing-circuit is closed (as by the turning on of a
single lamp) the magnet I¥ is energized. It
attracts the lever m,which, by rocking the

commutating device, disconnects the storage-

cells from the primary and throws them into
series with each other and with the working-
circuit. The course of the current when the
working-cireuit is first elosed may be either
from the primaries or from the storage-cells
in parallel, orfrom both, depending upon rela-
tive resistances and potentials. If from the
primary, its course will be- from battery A
through strip E, cup 2% wires ¢ and £, mag-
net If, the working-cireuit, wire 0, cup ¢, Strip
D to battery A. If from the storage-cells, its
course will be (taking cell B* as an example)
from I3* through wires 2 and &, magnet T, the
working-cireuit, wire 0, cup g, strip D, eup ¢,
wire 0% back to the cell B2 Thus the entire
connection of the storage-battery with the
charging-battery and with the cireuit over
which the work is to be done is automatie
and no care or oversight is required, except
such as is necessary to keep the primaries or
other generatorsin working order. The prin-
ciple is of course applicable to systems of bat-
teries as well as to a single one.

1Thus when the working-cireunit is -
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In Figs. £ and 5 all the parts alre ady de-
scribed exist, together with the addition of a
local batterv L, “and in cireuit with it a sec-
ond electro- magnet, J, preferably of higher
resistance than Lhe mﬂﬂllet . In some R1tu—
ations—as, e. g., where a very large plant is
used—the eurreut started throut}h the mag-
net I’ when the working-cirvenit is first elosed
will not be strong enouﬂ-h to energize that
magnet. The nmﬂnet J enm‘m?@d by ﬂ1e
('311]‘1‘61113 coming tlom ﬂlE‘* 100{11 ha’[torv L,

arranged to throw over the commutating de-

viee, and on doing so cuts itself and ity bat-
tery out of the circuit. The action of this
second magnet also is automatic, being oper-
ated by ’Lhe closing of the w 01111110 (*11(:111‘(
The working-cir cuit forms a part of thﬂ local
circuit. The advantage of the form which
contains the local circuit and second magnet
is that the second magnet may be nmdt, of
any resistance; but w ith only one magnet it
must be made W ith reference to the fact that
all the working-current passes through it con-
tinuously durmﬂ the period of tll%@]lﬂl‘“t‘ and
hence its r lsmtanee must be low.

Referring to Fig. 5, the magnet J is a1-
ranged to attmct a seeond armature upon 13]16
lever‘ m, but on the other side of the pivot n’.
Anothel difference between the form of Ifigs.
4 and 1 is that there is another couple of
mercury-cups, /* f°, upon the upper side of
the insulating-piece G, and that the last stoi-
age-cell, 3% instead of being conmnected with
ﬂle ]namnet F, is connected with a mercury-
CUD, and the nmnnet I is connected with the
other one. Thls occasions, however, no dif-
ference in prineciple.
cult 18 open, the parts assume the 1)0%111011 of
Fig. 5. Immediately upon its being closed a
(:111"16111 is established thy ongh the maanet J
the lever m is attracted, 1]19 wnduotm% cc' ¢
place the storage-cells into series with the
working-line, and the strong current from the
storage-cells energizes the umﬂuet B, and this

g, ©.

bﬂttew on the first closing of the working-
circuit is from battery L, Fw 5, through wire
¢, magnet J, wire , contact-spring p, lover m,
wire s, woﬂunﬂ eu*emt wire ¢ back to batter ‘;"
L. Lﬂ" this opemtlon the local battery I and
the maﬂnei J have been cntout of the eircuit

the Ievel m, Kig. 6.
Fig.
same magnet is made to carry hoth the local
and the ‘1\'011&.1110 current, and thus take the
place of the two magnets K and J. The wire
k* (corresponding to & in Fig.
the primary, the storage, and the loeal hat-
teries to the magnet M, and the wire A° (cor-
responding to &" in Fig. 1) leads from the Ie-
ver in to the working-cireuit, and thus around
to the other poles of the batteries. The wire
k° on leaving the magnet M branches, one

branch leading to the insulated stationary

_Ilp{)n_ﬂ[(, lever .

and
| as

- place of

‘_ the blocks z

W hen the w 01111110—011— |

by the separation of the contact-spring p and ;

1ep1‘eqen{a a variation by which the

contact-spring p’ and the other to the insu-
lated stationary contact-spring p>.  When the
working-cir cuit is open, the 100.[11 cireuit is
also open, the storage-hattery is charging, and
the parts are in the position of Fig. 7. As
soon as the working-cirenit is closed, ﬂle local
cireuit 1s also elo%ed thereby, and a current
1s established from the local circuit through
wire A7, magnet M, wire A% spring p?, lever; 1,
and wire &5, the maﬂnet M being ther eby e1l-
ergized and caused to aitract the armature
This aeimn breaks the
local eireuit at the spring p? and establishes
the circuit tmm the storage-battery throngh
the spring p”. Inthis case the m agnet M must
be made of verv low 10%15‘({11_1@{:3 since the
working current passes through it, and the
necessary power to move the lever must be
given it by increasing the power of the local
battery. The magnet A may be doubly
wound with a fine wire for the local current
a heavier one for the working current.

In Iig. S8 the commutaling device is shown
adapted to control by hand, and also hav-
ing contact springs and hlocks to take the
the mereurv-cuns and ’rhe conductors
which dip into them. A rod, i, is attached
to the insulating-piece G m bo opemfed by
hand—as e. ¢., by cords v’ »* running from a
cellar to an upper floor. The (:ont‘w‘r -SPrings
W take t]w place of the mercury-cups, anl
take the place of the conductors

¢ d e, &e. |

I know that devices have herctofore been
known arranged to change the connections of
a number of (*ella from pm*allel to series by a
single movement, and I therefore do not
¢Inim that, broadly; but 1 do not know of any
prior deviee ﬂlhlllu-‘f 1 1o change the connec-
tions of a nnmber of storage- cells with a w ork-

| ing and a charging eiveuit by a single move-

ment from a connection in parallel in a charg-

,'mu -cireutt ready to charge to a connection in

- series with a working-civeuit, nor of any prior

retains the lever in the poamon shown in ! use of an electro-magnet introduced as a part

- of the working-cireuit 1{}{1(-(01111)115]1 these ob-
The course of the current from the local

jects, nor of any prior device by which such

objects are accomplished automatic ally upon

the mere closing and opening of the w mhmg-

clrenit.

[-elaim as my invention—

1. The combination ot the follow] ing ¢le-
nents: an electrie generator and chammﬂ-
cireuit, a storage eell or battery, a Wmhmm
clreuif, an clectro- magnet forming part of
steh Workmﬂ -¢irenit, and oonnnutmmﬁ mech-
ANISN 001111011911 by such electro- maﬂnet and
operating a series of circuit closers and break-

- ers, whereby the storage cell or battery is
1) leads from

alternaiel} connectedin flrc,mt with thecharg-
ing-cireuit and with the w orking-circuit, sub-
HTdHJ[lEIHV as described.

2, The combination of the following ele-
111e1m an electric generator and chm*ﬂmﬁ-
cireuit, a storage cell or Dattery, a wm*kmﬂ—-
cireuif, an electro- magnet fomung part of ‘Lhe

- working-cireunit, a local battery and circuit, of
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which the working-circuit forms a part, and
commutating mechanism controlled by such
electro-magnet and operating a series of c¢ir-
cuit closers and breakers, whereby the stor-
age cell or batteryis alternately connected in
circuit with the charging-cirveunit and with the
working-circuit, substantially as described.

3. The combination of the following ele-
ments: an electric generator and charging-
circuit, a storage cell or battery, a working-
circult, an electro-magnet forming part of
such working-cireuit, commutating mechan-

‘ism controlled by such electro-magnet dur-

ing the period of discharge and operating a
series of circuit closers and breakers, whereby
the storage cell or battery is alternately con-
nected in circuit with the charging-circuitand
with the working-circuit, a local battery and
circuit of which Lhe workmﬂ circult forms a
part, and a second electro -maﬂnet 1n the jocal
eirc_,mt controlling the ehanﬂe of the commu-
tating mechanism from the position of charge
to that of discharge, and thereby also break-
ing the local circuit, substantially as described.

4, The combination of the following ele-
ments: an electric generator and charging-
circuit, a storage-battery consisting of a num-
ber of cells, a working-circuit, and ecommulat-
1Ing mechanism operating a series of circuit
closers and breakers, whereby the storage-

battery may be alternately connected in par-

allel 1n the charging-circuit and in tension se-
ries with the working-circuit, substantially as
described.

5. The combination of the following ele-
ments: a primary galvanic battery and charg-
ing-circuit, a storage-battery consisting of a
number of cells, a working-circuit, and com-
mutating mechanism operating a series of cir-
cuit closers and breakers, whereby the stor-
age-battery may be alternately connected in
parallel in the charging-circuit andin tension
series with the working-circuit, substantially
as desembed

. The combination of the followi g ele-
ments an electric generator and charei oIng-
circuit, a St01‘age—battery consisting of a num-
ber of cells,a working-circuit, an electro-mag-
net formmﬂ part of such WOI‘LIHD cireuit, com-
mutating meehmusm controlled by such elec-
tro-ms¢ gnet and operating a series of circuit

closers and breakers, and circuit-connections
between the various cells, whereby the stor-
age-battery 1s alternately connected in paral-

305,836

lel in the charging-circuit and in tension se-
ries with the working-circuit, substantially as
desembed

. The combnmtlon of the following ele-
ments an electric generator and charging-
circuit, a storage-battery consisting of a num-
ber of cells,a working-circuit, an electro-mag-
net forming part of such working-circuit, a
local battery and eircuit of which the working-
circulit forms a part, commutating mechanism
controlled by such electro-magnet and oper-

ating a series of circuit closers and breakers,

and circuit-connections between the various
cells, whereby the storage - battery is alter-
nately connected in parallel in the charging-
circuit and in tension series with the work-
ing-cireuit, substantially as described.

5. The combination of the following ele-
ments: an electric generator and charging-
cireult, a storage-battery consisting of a num-
ber of ceils, a working - circuit, an electro-
magnet forming part of such working-cireuit,
commutating mechanism controlled by such
electro-magnet during the period of discharge
and operating a series of cireuit closers and
breakers, with circuit - connections between
the various cells,whereby the storage-battery
may be alternately connected in parallel in

55
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70

75

80.

the charging-circuit and in tension series with

the working-circuit, a local battery and cir-

cult of which the working-circuit forms a part,

and a second electro-inagnet in the local cir-
cuit, controlling the change of the commutat-
ing meehcmlsm from the position of charge
to that of discharge, and thereby also break—
ing the local 011*(3111’(, substantially as de-
qel‘lbed

9. The combination of insulating-piece G,

having attached to it conducting-strips D and
K, and conducting-arms ¢ d e, &e., and piv-
oted at its ends at such a pomt that gravity
will hold the arms d e , Within their re-

“spective cups, with the 1evel* m, carrying an

armature, and the electro-magnet I, forming
part of the working-circuit, substantially as
and for the purpose described.

In witness whereof I have hereunto set my
name, this 9th day of June, 1888, in the pres-

L ence ot two ﬁ*l‘[lle%es

WM. P. KOOKOGEY.

Withesses:
WALTER S. LOGAN,
SALTER . CLARK.
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