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ECONDARY BATTERIES.

dated September 2, 1890.

To all whom it may concern:

Be it known that I, THOMAS A. Epison, of
Menlo Park, in the County of Middlesex and
State of New Jersey, have invented a mew
and useful Improvement in Secondary-Bat-
tery Systems, of which the following is a
specification. ,

The object of my.invention is to"maiatain
constant the electro-motive force of seconil-
ary batteries or accumulators—that is, to re-
enforce their pressire as the same becomes
lowered, when such batteries are used as a
source of eléctricity for electrie lights orother
translating devices. To accomplish this I pro-
vide, in connection with the Segondary bat-

teries, an adjustable auxiliary source of elge-

tricity,and by connecting this source with the
circult and adjusting its eleetro-motive force
atthepropertimesImaintain constantthecur-
rent supplied from the batteries. Such auxil-
jarysource maybea dynamo-electricgenerator
provided with means for regulating its electro-
motive force,
iary secondary cells provided with suitable
switches for bringing them into cireuit at the
proper times. . ‘
"My invention is illustrated in the -accom-
panying drawings. . v
Figure1is adiagram illustrating my inven-
tion where a dynamo-eleciric machineis used.
Fig. 2 is a diagram illustrating that form in
which extra secondary dells are used.
Referring, first, to Fig. 1, Cand D each
represent a series of secondary cells or ac-
cumulators 13 13. These series of cells are
connected in m ultiple are with main conduet-
ors1 2, with which conductors electric lamps
or other translating devices A_A are con-
nected in multiple arc. The conneection of
the batteries with conductor 1 is made by
means of conductors 4 and 5 through the ar-
‘mature of the dynamo-electric machine E,so
“that said machine is in series with the bat-
terigs. "“The field-magnet of the machine is
preferably connected,as shown, through wires
Gand 7,inshuntto the armature. Said field-
circuit contains a series of resistance-coils ¥,
whickt“are placed in or out of eireuit by ad-
justiig the pivoted switch-arm d. It will be

Ao

or it may be comnposed of auxil--

understood that the cells are 6f such.capacity 5o
that when charged they will give therequired
electro-motive foreeto operate the tranglating
devices. The current from the cell B, pass-
ing to the main conduetors 1 2, will pass
through the armature of the generator E sbut 55
such generator is not operated while the elec-
tro-motive force of the hattery remaing prac-
tically constant, but upon a cértain predeter-
mived drop in the pressure from the main ‘
conductors, which may be shown by a sunit- 60

-able indicator provided for the purpose, the
.engine that drives

the generator E is started
while all the resistance-coils Fare in the field-
cireuit. The generatotr thus causes to pass
through the coils a weak: current sufficient, 65
tore-enforeethe battery current and to re-es-
tablish the desired pressure, although the
batteries themseives will still supply the prin-
cipal part of the current. When the indi-
cator shows another drop of the current, the yo
switch-arm d is moved to cut out part of the
resistanee of the field-eircuit of the generator
K, whereby the strength of its field-magnet-
will be increased and the electro-motive force
of the generator will be raised and the cur- 75
rent supplied to conductors1 2 will be brought
up again to the required pressure. Other sec-
tions of the resistance are cutout as required
from time totime, the power of increase of the )
dynamo-electric machine being adapted for %o
the work to be done, sothat the electro-motive
force can be maintained without fall the de-
sired time. When the batteriesare exhausted,
they may be recharged and used over again
in the same way. I prefer to provide each 83
series of cells with a switch 50 that either
or both of the series may be used at any time,
In the arrangement shown in Fig. 2 the sec-
ondary cells 3 are arranged in series K,IL,and
M, each series being conneeted independently go
of the others to main conductor 1. At the
-ends of ihe series they are counceted together
by cross-wires 8, 9, 10; and 11, cach of which
includes one more cell of each series than the
next cross-wire to the left. The wires 8,9,10, 95
and 11 terminate in suitable contact-plates
with which a pivoted switch Amakes contact,
said switch being connected by a wire 12 with
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main conductor 2. At the beginning of the
operation of the cellsswiteh fisin contact with
wire 11 and the normal currentis given by the
cells on theleft thereof. As the electro-motive
force drops, contact is made successively with
wires 10,9, and 8, whereby additional cellsare
suceessively added to the series and the elec-
tro-motive force of each series is maintained
practically constant. ) :

It will be understood that the secondary
cells B are charged in any suitable manner
and are disconnected from the charging source

before being used in connection with the

translating devices.

I do not claim herein the specific arrange-
ment illustrated in Fig. 2 of the drawings,
since I propose to embody this in a separate
application. ’ : :

- What I claim is—
1. The combination, with secondary bat-

teries and translating devices supplied there-

by, of a variable auxiliary source of electrie-
ity for re-enforcingsaid batteriesas their elec-
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tro-motive force-decreases, substantlally as
set forth. : ’ :

2. The combination, with secondary bat-
teries and translating devicessupplied there-
by, of a dynamo-eleetric machine provu}ed
with means for regulating its' electro-motive
force for re-enforeingsaid batteries as their
electro-motive force decreases, substantially

a8 set forth. -

3. The eombination, with secondary bat-
teries and translating devices supplied there-
from,of a dynamo-eleetric machine connected
in series with said batteries and prov1§ed
with means for regulating its electro-motive

' foree for ye- etiforeing said batteries as their
clectro-motive forée decreases, substantially

as set forth. - ] . -
This specification sigried and witnessed this
21st day of June, 1881, - -
THOS. A. EDISON.
Witnesses: .
WM. H. MEADOW.CROET, _
MAURICE J. CLAGETT.
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