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This invention relates to s method of re-
charging storage batteries, and the object
is to provide o recharging method by means
of which the said battery may be charged in

g o minimum period of time,

10 method the battery may be ctmrgeﬁ

20

by

The method iz particularly effieient and
servicable in recharging storage batteries for
the Lighting and ignifion eircuits of auto-
rnatic 1'-:l|ilﬁea for the reason that E].r my

while
you wait,”

Heretofore, the method commonly in use
lﬂ.'%ll[]res approximately thirty to Torty hours
to fully charge a battery, requiring the swner
to rent a battery for nse in the interval. This
method obviates such incomvenienee and less.
ems the ¢ost of the operation. In the method
at present in nee, eleotric enrrent of from
sx to mine amperes is allowed to flow into
the battery and therefore o considerabls pe-
riod of time iz required to recharge the same
to condition to deliver o flow :.EEEEIJ to 800
amperss to the sarting motor for the re-
fquired ampere honrs. The present process
iz also fanlty for the resson that, due to the
low amperage of current the acid previously
absorbed in the plates i= not entirely driven
out so that for instance the g}:m‘il;g test might
give a reading of 12-50 whereas if all the
neid were driven from the plates the read-
ing wonld be 18-80 or 15-00 1f fnlly charged,
With a battery giving n specific gravity
reading of ]_'1-% addition of acid would ardi-
narily be made to incrense the gravity. By
my arrangement the acid is practically en-
tirely driven from the plates which results
in the proper E]jllﬂiﬂﬂfgrﬂ vity reading.

A further object of the invention 1= to re-
charge the battery in a manner to aoften the
plates and to clear the same of sulphate so
that the entire area of the plate is in condi-
fion for receiving a charge and, as i3 here-
inafter shown, a battery, {f in good condition,
can be rechorged and give the correct spe-
oific grovity reading according to the actual
condition of the acid in from one-half to
three-fourths of an howr without injury to
the battery and instead of voltags rmdll:]ej:s
for charging of the storage battery as in the
process now in vse T use o temperntore and

gravity test and the batteries are left in cir-
cuif nnkil the acid ceases to rise in apecific
gl-ravity taking care at all times that the heat
thereof does not increase nbove 115 degrees
F. These objects and the varions novel fea-
tures of the invention are hereinofier more
fully described and claimed, and the pre-
ferred form of instrument and circuit for
use in charging a battery by my process is
shown in the accompanying drawings in
which—

Fig. 1 iz a side elevation of a rheostat
adapted for use in recharging a battery by
vy maethod,

- Fig. 2 iz o side elevation thersof partly
in section. . |

Fig, 3 i= o diagram showing the rise anc
fall In ummrﬂgﬁf current Euwing to the
hattery.

Fig. 4 is an elevation showing the rheostat,
the generator and the cirenit for charging
n battery,

The instrument utilized in the cirouit forms
the subject matter of another application for
Letters Patent and a brief deseription is here
gl'it'en to enable the operation to be fully un-
tlerstoosd. The instroment, which is of the
nature of n rheestat, consists of a plate or slal
A of insnlating materinl which has a central
nperture theoveh which paszses the shaft on
which ia provided a pulley N, The plate A is
stationary being supported af its lower end
on the base L and on this base are secured
the standards M, M for supporting the shaft,
On the ]i)luta A iz a geries of spaced segments
cireularly arronged, there being a series of
elements B2, B, B4, B, BT, Bt B, B,
B B and B and similar segments 2,
E*, K" and F** similar in form and aqnidis-
tantly E]:Jljtlﬂm:! betwean the first named seg-
ments. Each of these seginents has posts ex-
tending radinlly autward therefrom and a re-
sigtance eoil H is secured in electrien] con-
tact with these posts which engage the same
i equidistantly spaced relation and a battery
to be charged may be connecled to the post
of ench smrmont T2, Be, B or EY. What T
have tarmed a collector r]ngﬁﬂ is provided to
which the eivenit wire K, from n generator
e other sonrce of current supply, 15 sttached
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at Q. On the shaft is a spider consisting of
the arms 10, D% and I which carry respecs
tively the brushes F2, F? and F? which are of
a length to engu% a segment and the ring si-
multaneously. swe pulley N may be con-
nected-with the generntor or other convenient
source of -power and rotated at the desired
gpeed, The spider and the brushes thereon
are rotated in clockwise direction, Tt be
considered that only the battery 1 i3 to be
charged and that the batteries I%, T° and T*
are not connected with the device. With
the brush F* in the position shown in the
drawing the full ampe of current will
flow to the battery and, as the brsh passes
to contact with the segment B* less amperage
of current will flow due to the resistanee that
ie cut into the eircuit. Om contact of the
brush F* with the sepment B* a still further
decresse in amperage or current fow will be
oecagionel. In the meantime the brush Fe
iz ‘being roised towoerd the sepment E? di-
rectly connected with'the battery I and when
it i3 at a point that less redistance exists be-
tween l!mﬁljt'ush F'* and the post to which the
battery is connected, the nmperage of eurrent
flow will Incerase in successive sieps to the
full amperage at the time the brosh T con-
taets the segment E. By this arrangeiment
sneceasive surges m the amperare of current
flow between a high and a low amperage is
cauged wnd ‘in the construoetion here shown
is -of practically equal extent which is the
preferable condition. Tt is to be underdtond,
bhowever, that a construction may be -em-
ployed in which the period of high amperage
may be less or greater than the period of low
am]'.lurnge. The rapidity of change in am-
el Eftnds upon the repidicy of revalu-
tion of the spider earrying the brush ele-
ments and a satisTactory speed for all general
purposes I have found to be aboot thirty to
forty revolutions per minute n the construe-
tion here shown.

Aldzo shown in Fig, 1 batteries 15, 1% and 1*
may be connected respectively at '1'1, Rand 2
with the respective seements I E" and E
which are I:-E]uidist.nnﬁ:,' spaced between the
ERFIMEnts rJaaiﬁn:teﬂ by the letter B. With
two or mora batterics connected to equidis-
tantly spaced segments, each of the hatteries
recelves an exacidy eaual amount of current
and current flows ta each of the batteries in
surges as with the single battery above more
fully deseribed. Tﬁ:iﬁ I hmve described and
shewn a specific constraetion of instroment
for producing a surging in the amperage of
carrent flow, the invention iz not condined 4o
sich particodarities of construction as the
procees meay be performed by other instro-
mentalities,

By experimentation I have found that b
eanzing How-of high amperage of current ang
alternate perieds of low amperage, the and
i driven ﬁ'-}m the plates with great ropidity
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causing the same to rise in level in the cell and
in specific gravity whereby a gravity test will
give the actual condition of the battery as Lo
specific gravity and amount of acid, and that
under this condition o correct specifie gravity
repcing may be taken. I have Turther discov-
ered] that, by this surging of eorrent between
high and low amperage, the plates are soft-
ened and are.cleared of sulphate whereby the
entire surface 1s exposed to action.of the acid.
It iz nlso to be understood that diferent bat.
teries will stand a different high amperage of
corrent flow and this 15 determined by the
capacity of the battery shank connected in
the circuit. In the performance of the proc-
exs (he betbery should remain in the cireuit
anly until the aeid censes to viss in level or to
inerease an specific gravity then 1= immedi-
atelvcot off from the civeuit. Otherwise, the
temperature thereof will rige beyond a zafe
point but upto the time the acid ceases torise
in level the battery will not overheat. T
therefore am able o test the battery not by
voltage test ordinarily in use but by specifie
gravily and temparature to determine when
the same 15 properly charged.

In Fig. 8 I have shown a diagram indicat-
ing the ries and fall in amperage of current
Howing to n s1x or twelve voli battery onthe
right and lest sides of the «disgramn respec-
tively, The lower eurved line running £rom
60 to 100-0n the right side-of the dingram in-
dicates the rise and foll in ampersge when o
single battery iz baing charged while the
uppar curved line indicates the rise and fall
when twe or more batteries are being charged.
Lakewise on the left of the diagram the re-
spective lines indicate the rise and fall in
nmptm%& m the charging of a single or of
seyveral batteries simnltaneonsly, A further
ravantage in this method of charging & bat-
tery besides the ghort period .of time for re-
charging iz that secliment which may gather
i dhe bottom of the battery jar is bronght
to the top which iz cansed by hanvy oxy-
en buhhlas n:suiﬁﬂ‘g fram the high amper-
mgree anid this condition indicates a defect in
the positive plates indicating that the same
are an bad eondition requiring cleaning or
repair. Therefore when the instrument iz
first attnched to the battery the condition of
the battery may be indicated withont taking
the samre apart and this epables the work to
be-done with a battery in a motor vehicle for
instance without removal therefrom and if
a bad eondiion 3 not mdicated in the manner
statedl the recharging may be proceaded with
as described,

The principal differenee belween the proe-
eag ordinarily in use for charging a battery
and my improved process s that mnstead of a
enrrent flow of low amperage the corrent iz
macde to surge m waves of a very high ATINpET-

and a much lower amperaghand the time
of recharging is thus shortened. The battery
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may he fully charred in the shorl period for
the reason that the plates are entively cleared
of sulphate exposing the entire areq to action
ag heretofore state

Having thus fully deseribed my improved
process and the convenient apparatus b
which the proeess may be performed, what [
claim is—

1. The method of recharging a storage hat-
tery which eonsists in cansing eurrent bo flow
thereinto in succestive surges ranging from
low to high amperage of a Trequency not ma-
terially ]%-31: than eighty surges per minute,
the perind of maximum amperage being ap-

- proximately one-sizth of the cyele period.

2, The method of recharging storage bat-
teries which consiste in causing current to
flow thereinto in successive surges ranging
from high to low amperage of o fregquency
not materially less than eighty surges per
minote, the surges being characterized by a
step hy 5te11:| change in current value incraas.-
ing towarid and decreasing from the point of
high amperage at which the batéery 1= short-
cirenited for a period of approximately one-
gixth of the eycle period.

In testimony whereof, I sign this specifi-

ention.
JAMES D. BROADFOQOT.



