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We, GOULD   INC.,  a  and applying current thereto, draining the
corporation organized and existing under  formation electrolyte from  the
battery, the laws of the State of Delaware, United  bringing said plates
into contact with a  70 States of America, of 8550 West Bryn  development
electrolyte to increase the 5  Mawr Avenue, Chicago, Illinois 60631,
specific gravity of the residual electrolyte United States of America, do
hereby  retained in the battery elements, deep declare the invention, for
which we pray  discharging the battery plates, reducing the that a patent
may be granted to us, and the  amount of electrolyte in the battery to an
75 method by which it is to be performed, to  amount in the range of from
about 10% by 10  be particularly described in and by the  volume of the
total eleoctrolyte capable of following statement-                   being
added to the battery to the amount of This invention relates to lead-acid
electrolyte retained by the saturated storage batteries, the acid being
sulfuric  battery elements, the amount of sulfate  80 acid, and more
particularly to a method for  resulting from the deep discharge and the 15
manufacturing such batteries which are  residual sulfuric acid electrolyte
retained capable of being stored and thereafter  within the battery
elements combining, activated simply by the addition of water  upon the
addition of water and charging, to and charging, and to the resulting
batteries  yield an end-of-charge electrolyte having  85 themselves.
an acceptable specific gravity, and sealing 20   In recent years,
considerable attention  the battery. has been directed to dry charge
batteries.    According to the invention, there is also This type of
battery is formed, the  provided a method of manufacturing a formation
electrolyte removed, the battery  lead-acid storage battery including a  90
elements washed to remove any electrolyte  container having a plurality  of
cell 25  residue, dried and then stored. It is ready  compartments and a
plurality of battery for use merely by filling with electrolyte.  elements
consisting of a plurality of positive The advantages are numerous; the cost
of  and negative plates with separators shipping such batteries is
substantially less  positioned  therebetween, the battery  95 than  "wet"
batteries in which the  elements being electrically connected to 30
electrolyte adds significantly to the weight  provide a battery capable of
being stored of the battery. Also, shelf life is relatively  and thereafter
activated by the addition of long; and, accordingly, inventory control is
water and charging, which comprises facilitated.
forming said plates by bringing said plates 100 According to the invention,
there is  into contact with a formation electrolyte 35  provided a method
of manufacturing a  and applying current thereto, deep lead-acid storage
battery including a  discharging the battery plates, bringing said
container having a plurality of cell  plates into contact with a
development compartments and a plurality of battery  electrolyte to
increase the specific gravity of 105 elements consisting of a plurality of
positive  the residual electrolyte retained in the 40  and negative plates
with separators  battery elements, reducing the amount of positioned
therebetween, the battery  electrolyte in the battery to an amount in
elements being electrically connected to  the range of from about 10% by
volume of provide a battery capable of being stored  the total electrolyte
capable of being added to the 110 and thereafter activated by the addition
of  battery to the amount of electrolyte 45  water and charging, which
comprises  retained by the saturated battery elements, forming said plates
by bringing said plates  the amount of sulfate resulting from the into
contact with a formation electrolyte  deep discharge and the residual
sulfuric    2                                    1,513,019
2 acid electrolyte retained within the battery  elemental lead in the
elements or oxidizing 



elements combining, upon the addition of these exposed areas. By processing
the water and charging, to yield an end-of-  battery so as to retain a
specified level of charge electrolyte having an acceptable  residual
sulfuric acid electrolyte within the 5  specific gravity, and sealing the
battery.    battery elements, the thus-processed According to the
invention, there is  battery is capable of accepting the required further
provided  a method  of  charge after activation by water addition.
manufacturing a lead-acid storage battery  The formation and processing of
the comprising a container having a plurality of  battery are coordinated,
as will be 10 cell compartments and a plurality of  discussed in detail
hereinafter, so that, after  75 positive and negative plates with
separators  water addition and charging, an electrolyte positioned
therebetween disposed in the  with the desired specific gravity level at
full cell compartments, and capable of being  charge condition is provided.
stored and thereafter activated by-... the    While the invention is
susceptible of 15 addition of water and charging, which  various
modifications and alternative  80 comprises forming said plates by bringing
forms, there will be herein described in said plates into contact with a
high specific  detail the preferred embodiments. It is to gravity formation
electrolyte and applying  be understood, however, that it is not current
thereto, deep discharging the  intended to limit the invention to the 20
battery plates, reducing the amount of  specific forms disclosed. On the
contrary, it  85 electrolyte contained by the battery plates is intended to
cover all modifications and to an amount in the range of from about
alternative forms falling within the scope of 10% by volume of the total
electrolyte  the invention as expressed in the appended capable of being
added to the battery with  claims. 25 which the battery plates are to be
used    Turning now to a detailed description of 90 to the amount of
electrolyte retained  the process of the present invention, and in by the
saturated battery plates, the  accordance with one aspect of this amount of
sulfate resulting from the deep  invention, the formation  and other
discharge and the residual sulfuric acid  processing steps incident thereto
aree 30 electrolyte retained within the battery coordinated toinsure that,
upon activation solely  95 plates combining, upon the addition of  with
water and charging electrolyte is water and charging, to yield an end-of-
formed which possesses the desired. charge electrolyte having an acceptable
specific gravity at full charge. To this end, specific gravity, assembling
the battery and  and in accordance with the preferred 35 sealing the
battery.                    embodiment of the present invention, the 100
According to the invention, there is yet  unformed, but fully assembled,
battery is further provided a lead-acid storage battery  formed. This can
be carried out by known comprising a container having a plurality of
formation techniques. For example, the cell compartments and a plurality of
concentration of the formation acid 40 positive and negative plates with
separators  normally added will typically range from  105 positioned
therebetween disposed in the  sulfuric acid solutions having a specific
cell compartments, said battery being  gravity of from  about 1.020 to
1.100. sealed, the battery plates being in a deep  Thereafter, currents are
applied to the discharged condition and the battery  battery at levels and
for times sufficient to 45 elements having a retained amount of  provide
the desired end-of-charge voltage. 110 residual sulfuric acid electrolyte
in the  As a typical example, for lead-acid storage range of from about 10%
by volume of the  batteries for automotive purposes, the total electrolyte
capable of being added to  batteries may be charged using D.C. the battery
to the amount of electrolye  current with the current level used varying 50
retained by the saturated battery elements,  with the battery capacity
(viz.-53 Amp. 115 the sulfate provided by the battery plates in  Hr.-7
Amps; 62 Amp. Hr.-8 Amps). This the deep discharged condition and the  may
be continued, for example, for about sulfate provided by the residual
sulfuric  12 hours, after which the current level may acid electrolyte
retained within the battery  be dropped, (53 Amp. Hr.-4 Amps; 62 55
elements combining, upon the addition of  Amp. Hr.-5 Amps). This reduced
current 120 water and charging, to yield an end-of-  level may be
maintained for about 6 hours charge electolyte having an acceptable  and
forming may thereafter be completed specific gravity.
by further reducing the current to about 3 In general, the present
invention is based  Amps for a period of anywhere from about 60 on the
discovery that a water activatable,  I to 3 hours.                      125
lead-acid battery whcih is capable of    After removing the excess
formation accepting the required charge after  electrolyte which is not
held in the addition of water can be provided without  saturated battery
elements, as by dumping, the necessity of drying the battery elements  the
battery is further processed to increase 65 and either coating the exposed
areas of  the specific gravity of the sulfuric acid 130  
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3 electrolyte which is to be retained with the    Amount of residual [err]
needed to be  65 battery  elements. To this end, a           retained
within battery elements (when development electrolyte is added to the
saturated): 388  gms/cell-293 formed battery and allowed to saturate the
gms/cell=95 gms/cell (51 c.c./cell) battery elements. This can be
accomplished    Amount of [err] required prior to by  merely allowing the
development         discharge=Amount needed  for  70 electrolyte to stand
in contact with the    discharge+residual [err] = 1 60 battery elements for
about 10 minutes or    c.c./cell+51 c.c/cell (5160/1500)=336 even longer.
Applying a mixing charge or    c.c./cell [err] electrolyte of 1.405 10
boost is equally effective to allow  the     Specific gravity) development
electrolyte to diffuse in and    Amount of [err] ne eded  in  75 saturate
the battery elements.              development acid to achieve 1.405 The
battery is then subjected to a deep   gravity prior to deep discharge:
Total discharge to convert at least a major       Acid required-Amount of
retained 15  portion of the active materials on the       from formation
acid=336 c.c/cell-250 positive and negative plates to lead sulfate.
c.c./cellx0.09 (strength  of 1.102  80 The discharge may be complete, if
desired.  acid)=336 c.c/cell-22.5 c.c/cell=313.5 The extent to which the
discharge is carried  c.c/cell out is coordinated with the specific gravity
Strength of [err] needed in 20  of the development electrolyte used to
development acid=313.5 c.c/cell in allow  development of the desired full
610 c.c./cell of solution can be added  85 charge specific gravity for the
electrolyte  (viz.- 51.4% by volume [err] after water addition and
charging.        Development acid specific gravity which After the
selection of the amount of      provides 51.4% by volume [err]: 1.521 25
discharge which is to be carried out, the    After completion of the deep
discharge, specific gravity that should be used for the  the amount of the
electrolyte in the battery  90 development electrolyte can be readily  is
reduced so that a specified level of determined by taking into account the
residual electrolyte is.retained in the battery following parameters:
elements of the thus-formed battery. To 30    (1) the total electrolyte
volume that can  this end, the amount of electrolyte is. be added to the
battery,      -        reduced to an amount in the range of from 95 (2) the
total electrolyte volume that will  about 10% by volume (based upon the
total be retained  in the saturated battery  volume of electrolyte capable
of being elements upon draining the battery,    added to the battery) to
the amount 35    (3) the end-of-formation specific gravity  retained by the
battery elements when of the electrolyte retained in the battery
saturated. This amount of residual 100 elements, and
elecrolyte is sufficient to leave the battery (4) the desired full charge
electrolyte  elements wet to the touch. It has been specific gravity to be
achieved after water  found that such wet battery elements allow 40
addition and charging.                   the battery, after water addition
following For example, in a plastic Group 24  storage, to readily accept
the required  105 automative-type battery (81 Ampere Hour  charge.
Capacity), about 5160 c.c. of electrolyte   In a preferred embodiment, the
amount can be added (860 c.c./cell) and 1500 c.c. of  of residual
electrolyte is reduced only to the 45  this electrolyte (250 c.c/cell) will
be  point where the battery elements are retained by the battery elements
(when  saturated; and this can be achieved merely  110 saturated). If a
1.060 formation acid was  by draining the batteries after completion used
(resulting in a 1.102 specific gravity  of the deep discharge step, as by
inverting acid being retained in the plates after  the batteries. 50
completion of formation), a full charge    If desired, however, the amount
of specific gravity (after activation) of 1.265 is  residual electrolyte
can be suitably reduced  115 desired and a deep discharge is carried out
below the saturated level by centrifuging, to remove 80 Ampere Hours of
capacity,  partial drying, evacuation or the like. If the the specific
gravity needed for the amount of residual electrolyte is so 55  development
acid can be determined as  reduced, as will be appreciated, the follows:
specific gravity for the development acid  120 to be added prior to deep
discharge should Total [err](1.84 specific gravity)  be correspondingly
varied to take into needed to achieve  1.265 specific  account this lesser
amount of electrolyte gravity: 2323 (388 gms/cell or about 211  that will
be retained in the elements. 60      c.c./cell).
Completion of the processing involves 125 Amount of [err] achieved from
PbSO4  suitably sealing the battery which may 



(resulting from 80 Amp.Hr. discharge)  thereafter be stored until it is to
be placed after water addition and charging; 293  into service. Suitable
sealing may be gms/cell (160 c.c./cell)            achieved merely by
sealing the cover vent    4                                     1,513,019
4 openings with closures preventing the  specific gravity. In this
embodiment, prior ingress of air as is well known. However, to assembly in
the battery, the battery plates while completely sealing the battery may be
or elements are formed in a sufficently suitable, it will generally  be
desirable for  high gravity electrolyte to provide   the 5  the seal to be
not quite airtight, permitting  desired residual electrolyte specific
gravity the gaseous atmosphere within the battery,  and are then subjected
to a deep discharge after a slight pressure build-up, to be vented  (as has
been described) in the for from the battery. A particularly desirable
electrolyte. Battery  assembly and means of accomplishing sealing which is
completion of the processing can then be 10  not quite airtight consists in
providing the  carried out.                       75 seals for the battery
vent openings with a    While an advantage of the  present means
communicating with the atmosphere  invention eliminates the need for
removing such  as circular apertures having  residual electrolyte and
drying the battery diameters of from about 0.0005 to 0.0006  plates or
elements, it should be [err] 15  inch.
that such steps can be carried out if desired.   80 While a preferred
embodiment for  Thus, at any convenient intermediate point providing the
required specific gravity level  in the process, washing to remove for the
residual sulfuric acid electrolyte  electrolyte and drying can be employed.
retained in the battery during storage has  However, if this is done, the
battery 20  been described, it should be appreciated  elements at the
completion of processing  85 that any formation and processing steps  must
still contain the requisite [err] may be used so long as the appropriate
electrolyte as described herein. specific gravity of the residual sulfuric
acid   In all process embodiments, when any is achieved which will provide
the desired  electrolyte addition is carried out, the 25  full charge
gravities for service after processing should allow the electrolyt to   90
activation with water and recharging. Thus, fully diffuse into the battery
elements as has rather than employing a single development  been described.
Also, the amount of electrolyte step, multiple steps could be  residual
electrolyte retained can be used. For example, after the formation step
reduced by any of the techniques as has 30  is completed and the formation
electrolyte  been described herein.                95 dumped from  the
formed battery, a    Accordingly, and as utilized in this development
electrolyte of intermediate  specification and in the accompanying specific
gravity (e.g. 1.265 or more) could  claims, the terminology "deep
discharge" be added; and a deep discharge carried out.  and "developing the
specific gravity of the 35  Following dumping, a second development
residual electrolyte retained in the battery  100 electrolyte of a somewhat
higher specific  elements" define a coordination of [err] gravity would
then be added (e.g. 1.300 or  wherein the sulfate resulting from the level
more). Completion of the processing would  of discharge and the residual
sulfuric acid then be carried out as hereinbefore  electrolyte retained
within the elements 40  described, viz.-reducing to an appropriate
combine, upon the addition of water and 105 amount the residual sulfuric
acid retained  suitable charging, to yield the required full in the
elements and then suitably sealing  charge specific gravity level for the
the battery.                             electrolyte for intended service.
Typically Still further, and in accordance with  this specific gravity,
representing the state 45  another embodiment of the process of this  of
full charge condition, prior to placing the 110 invention, the formation,
followed by a  battery in field service, will vary from about deep
discharge as has been described 1.220 to 1.290, depending upon the type of
herein, could be carried out in a formation  battery involved. For a
typical automotive electrolyte of either a low specific gravity  type
battery, this specific gravity will vary 50  or a high specific gravity
(i.e.-a sulfuric  from about 1.260 to 1.275, preferably [err]   115 acid
electrolyte having a specific gravity of  1.265. 1.150 or 1.200 or higher).
The formation    In accordance with a further and electrolyte is then
dumped, and the specific  preferred aspect of the present invention,
gravity of the residual electrolyte is  the battery is conditioned to
enhance the 55  adjusted by the addition of a development  useful battery
storage life (i.e.shelf life) and 120 electrolyte having the necessary
specific  the ability of the battery to accept the gravity. The specific
gravity for the  required charge after water addition. To development
electrolyte can be selected by  this end, a conditioning step is carried
out 



a consideration of the parameters discussed  by adding suitable quantities
of a treating or 60  in connection with the preferred  conditioning agent
(as hereinafter set forth) 125 embodiment. Completion of the processing  to
any of the electrolytes used in the is then achieved as described herein.
formation or other processing steps, or in a Yet another process embodiment
separate solution. Suitably, the treating of involves combining the
formation step and  conditioning agent comprises a metal 65  development of
the  electrolyte  sulfate or a compound affording the  130    5
1,513,019                                    5 metallic sulfate upon
reaction with the  compounds, the  hydrated  sulfates aqueous   sulfuric
acid solution which is  (i.e.-having  waters of crystallization [err] as
the carrier for the agent. The  associated therewith) may also be used.
treating agent should be added in an  However, in either' instance, the
amount of amount of from about 0.05 to about 5.0 per  the material used as
the treating agent 70 [err] (snhydrous metallic sulfate), based  should be
adjusted to provide an amount [err] the weight of the carrier solution. As
corresponding to the quantity required to will be apparent, of course, the
specific  afford in the carrier solution the amount of amount should be
varied depending upon  the metal resulting from the use of from about 10
the stage in the process at which addition is  0.05 to about 5.0 per cent
by weight of the  75 carried out. For example, to insure that the
anhydrous metallic sulfate. battery  will contain  the requisite    If
desired, mixtures of different materials conditioning agent during storage,
the  can suitably comprise the treating agent. diluting   effect of
electrolytes that will be  Moreover, while certain compounds have 15  added
after the conditioning agent should  been described herein as being
unsuitable  80 be taken into account.                 to function as the
treating agent, it should The conditioning agents which may be  of course
be appreciated that these utilized comprise a metal sulfate or other
unsuitable materials can be tolerated, metal compound which will yield the
within certain limits, so long as their 20    sulfate upon reaction in the
solution and  undesirable effects are masked by the  85 which metal
sulfates or other compounds  presence of the useful treating agent. are:
(1) sufficiently soluble in aqueous   To ahieve optimum  results, the
sulfuric acid solutions to provide the  conditioning solution should be
allowed to reuisite conditioning quantities of the  condition the battery
plates so that 25   metal sulfate, (2) are not substantially  diffusion
into the wet battery plates and  90 harmful to either the battery
components  separators results. This conditioning can be or to the
performance of the battery in use  accomplished, for example, by merely ot
cause corrosion of the elements  allowing the carrier solution to stand in
as would sodium acetate, gassing or the  contact with the plates for about
10 minutes 30   undesirable effects of the sulfates of iron, or even
longer. This soaking is effective to  95 nickel, manganese, bismuth,
platinum,  allow the treating agent solution to diffuse and mercury or
chromium) and (3) not mix with'any residual electrolyte in the susceptible
to produce a lead salt that plates. Alternatively, the conditioning may
would likely precipitate in sufficient be accomplished by mechanically
mixing 35        amounts which would significantly reduce  the carrier
solution while it is in contact 100 the porosity of the battery plates.
with  the  battery  elements. Any More particularly, the metallic sulfates
of conventional mechanical mixing means sodium  (and its bisulfate),
potassium,  may be advantageously utilized. hium, magnesium, cadmium, zinc,
and    After allowing sufficient time for the 40   aluminum have been found
to be useful. conditioning acid to diffuse into and 105 While each of these
materials have been  saturate the plates and separators, a found to be
desirable to achieve the  sufficient removal of excess solution is
conditioning of the batteries in accordance  accomplished simply by
draining the with this invention, it should be appreciated  battery,
viz.-by inverting the container 45  that the advantages derived may vary
and dumping. If desired, the amount of the 110 Somewhat depending on the
specific  retained electrolyte within the elements can material used and
the amount employed.  be further reduced by centrifuging, partial From  the
economic standpoint, sodium  drying, evacuation, or the like. Of course,
sulfate and also zinc sulfate are preferred.  and as has been described
herein, the 50   Other sulfates which could be employed  amount must not be
reduced below about 115 include the sulfates of silver and cobalt.  10%  by
volume so that the battery elements Still other sulfates that may be used
are the  will be wet to the touch. The thus-formed following:  [err]  and
conditioned battery may then be stored [err]     and  until necessary for
use. Activation is 



55  [err]                                 completed, 'merely by adding
water and 120 Suitable metallic compounds which  then  charging  as is
known. After afford the metallic sulfates in an aqueous  completion of
charging, the battery sulfuric acid solution and meet the criteria
contains an  electrolyte having  an previously  set forth  include the
acceptable full charge gravity. Moreover, 60   corresponding hydroxides and
oxides. For  the battery is fully capable of accepting the 125 example, the
addition  of sodium   required charge. hydroxide, potassium  hydroxide and
zinc    The following examples are illustrative, dioxide to form the
metallic sulfate treating  but not in limitation of the present agent
may'be used.                     invention. The high temperature storage 65
In addition' to these other metallic  carried  out in the examples was used
to 130    6                                     1,513,019
6 simulate room temperature conditions that            Example 3 would
occur over a longer period of  time.   A series of 10 Group 27 plastic
batteries The sodium sulfate used was anhydrous.   (100 Amp. Hr. capacity
based on 20 hr. rate) were conventionally formed in a Example 1
sulfuric acid electrolyte of 1.060 specific 5    A Group 24 plastic battery
(81 Amp. Hr. gravity. After dumping to remove excess capacity) was
conventionally formed in an  formation acid, a development acid of 1.555
electrolyte of 1.060 specific gravity. After  specific gravity containing
0.4% by weight dumping, a development acid of 1.451  sodium sulfate was
added and allowed to  70 specific gravity containing 0.5% by weight  stand.
10  sodium sulfate was added and allowed to    These batteries were then
discharged at stand. The resulting electrolyte has a  5.0 amps with
dicharge being continued specific gravity of 1.358.             until 92
Amp. Hr. capacity (average of the The battery was then discharged at  4.1
series) had  been  removed. After  75 amps for 16.6 hours, at which time
68.0  completion of the discharge, the batteries 15  Amp. Hr. capacity  had
been removed. were inverted to dump out the excess After dumping the acid
following  electrolyte of 1.236 specific gravity completion of the
discharge step, the remaining after discharge. At this point, the battery
was suitably sealed and stored at  battery elements retained, on the
average, 80 [err]  for 35 days.                    about 1900 c.c.
electrolyte per 6 cells out of 20    After this time, water was added; and
the  a total of 6066 c.c. electrolyte originally battery was charged back
at 6.0 amps with  added.  The vent openings where then the charging being
completed in 17 hours.  sealed using vent seals. Due to the rather
incomplete discharge, the    After 78 days storage at [err]  five  85 full
charge gravity was 1.240. This could  of the batteries were activated with
water 25  have been increased by extending the time  and charged using a
commerically available involved in the discharge step or by using a
battery charger. In 18 hours of charging, higher gravity development acid.
the batteries had accepted an average. of The performance characteristics
of the  about 128.0 Amp. Hr. capacity, which  90 thus-charged battery were
as follows:   corresponds to 39%  additional capacity over that which was
removed during 30    First 25 Amp Reserve Capacity-162.0  discharge. The
average full charge gravity mins.                               was about
1.255. [err] Cold Performance-450 Amp.    Following this chargeback, the
batteries  95 discharge                           yielded an average of 90%
of the rated peak 5 Sec. Voltage-7.93 volts             capacity in the
first discharge cycle. In 35    30 Sec.  Voltage-7.78 volts
subsequent cycling the batteries yielded the Time to 7.2 V-91.0 seconds
rated peak capacity. The batteries were also subjected to a 100 Example 2
'      cycling test in which the batteries were A golf cart battery (220
Amp. Hr. discharged daily at 50  Amps to a cut-off capacity) was
conventionally formed in an  voltage of 10.5 volts per battery. Following
40  electrolyte of 1.060 specific gravity. After  discharge, the batteries
were charged dumping, a development acid of 1.415  back using the
commercial 18 hr. 105 specific gravity containing 0.5% by weight charger.
Each discharge and charge is sodium sulfate was added  and allowed to
considered as one cycle. Cycling is stand.
discontinued when the capacity falls to 50% 45    The battery was then
discharged to  of the peak capacity at 50 Amps discharge. remove 156.0 Amp
Hrs. at a 25 Amp rate. About 126 cycles were completed with the 110 After
dumping the acid, the battery was  capacity in the discharge cycle still
holding 



suitably sealed and stored at [err] for 75  at the rated peak capacity of
78 minutes at days.                                  50 Amp discharge. 50
After this time, water was added; and the    The other five batteries were
activated, battery charged for 14 hours in a  as described herein, after
125 days of 115 conventional golf cart charger. Due to the  storage. The
average full charge gravity was rather incomplete discharge, the full
charge  1.265. In the cycling tests previously gravity was only 1.215. This
could have  described, the batteries have completed 33 55 been increased by
extending the time  cycles, with the capacity in the discharge involved in
the discharge step orby using a  cycle still holding at the rated peak 120
higher gravity development acid.      capacity. The performance
characteristics of the   Thus, as has been seen, the present thus-charged
battery were as follows:  invention  provides a truly  water activatable,
lead-acid battery which 60   1st 75 Amp. capacity- 97 minutes   ' obviates
the necessity for the inclusion of 125 2nd 75 Amp. capacity-97 minutes.
any sort of an acid pack in the battery prior    7
.      1,513,019                                   7 to storage together
with the attendant    6. A method according to claim 4 or  65 problems
thereto. Merely by suitably  claim  5 wherein the metallic sulfate is
adjusting the level of retained sulfuric acid  added to the development
electrolyte. electrolyte in the battery prior to storage,    7. A method of
manufacturing a lead- 3   and preferably suitably conditioning the battery,
acid storage battery including a container the battery after water addition
is provided  having a plurality of cell compartments and  70 with the
ability to accept the required  a plurality of battery elements consisting
of charge for activation. Still further, the  a plurality of positive and
negative plates depth of discharge and the residual sulfuric with
separators positioned therebetween, 10  acid retained within the elements
is suitably  the battery elements being electrically coordinated so that
the desired full charge  connected to provide a battery capable of 75
specific gravity level is achieved upon  being stored and thereafter
activated by the ultimate activation.                     addition of water
and charging, which comprises forming said plates by bringing WHAT WE CLAIM
IS:-                    said plates into contact with a formation 15    1.
A method of manufacturing a lead-  electrolyte and applying current
thereto, 80 acid storage battery including a container  deep discharging
the battery plates, having a plurality of cell compartments and  bringing
said plates into contact with a a plurality of battery elements consisting
of  development electrolyte to increase the a plurality of positive and
negative plates  specific gravity of the residual electrolyte 20  with
separators positioned therebetween,  retained in the battery elements,
reducing  85 the battery elements being electrically  the amount of
electrolyte in the battery to connected to provide a battery capable of an
amount in the range of from about 10% being stored and thereafter activated
by the  by volume of the total electrolyte capable addition of water and
charging, which  of being added to the battery to the amount 25  comprises
forming said plates by bringing  of electrolyte retained by the saturated
90 said plates into contact with a formation  battery  elements, the amount
of electrolyte and applying current thereto, sulfate resulting from the
deep discharge draining the formation electrolyte from the  and the
residual sulfuric acid electrolye battery, bringing said plates into
contact retained  within the battery elements 30  with a development
electrolyte to increase  combining, upon the addition of water and  95 the
specific gravity of the residual  charging, to yield an end-of-charge
electrolyte retained in the battery elements,  electrolyte having an
acceptable specific deep discharging the battery plates, gravity, and
sealing the battery. reducing the amount of electrolyte in the    8. A
method according to claim  7 35  battery to an amount in the range of from
wherein the formation electrolyte is a low  100 about 10%  by volume of the
total specific gravity aqueous sulfuric acid electrolyte capable of being
added to the  solution. battery to the amount of electrolyte   9. A  method
according to claim  7 retained by the saturated battery elements,' wherein
the formation electrolyte is a high 40  the amount of sulfate resulting
from the  specific gravity aqueous sulfuric acid 105 deep discharge and the
residual sulfuric  solution. acid electrolyte retained within the battery
10. A method of manufacturing a lead- elements combining, upon the addition
of acid storage battery comprising a container water and charging, to yield
an end-of- having a plurality of cell compartments and 45  charge
electrolyte having an acceptable  a plurality of positive and negative
plates 110 



specific gravity, and sealing the battery.   with separators positioned
therebetween 2. A  method according to claim  I disposed in the cell
compartments, and wherein the amount of electrolyte in the  capable of
being stored and thereafter battery, after deep discharging, is reduced
activated by the addition of water and 50  to the amount retained by the
saturated  charging, which comprises forming said 115 battery elements.
plates by bringing said plates into contact 3. A  method according to claim
1 with a high specific gravity formation wherein the amount of electrolyte
retained  electrolyte and applying current thereto, in the battery, after
deep discharging, is  deep discharging the battery plates, 55  reduced to
an amount below the amount reducing the amount of electrolyte 120 retained
by the saturated battery elements  contained by the battery plates to an by
centrifuging.                       amount in the range of from about 10%
by 4. A method according to any preceding  volume of the total electrolyte
capable of claim  wherein the battery plates are  being added to the
battery with which the 60  brought into contact with a conditioning
battery plates are to be used to the amount 125 amount of metallic sulfate.
of electrolyte retained by the saturated 5. A  method according to claim  4
battery plates, the amount of sulfate wherein the metallic sulfate is
sodium  resulting from the deep discharge and the sulate.
residual sulfuric acid electrolyte retained    7
1,513,019                                   7 to storage together with the
attendant    6. A method according to claim 4 or  65 problems thereto.
Merely by suitably  claim  5 wherein the metallic sulfate is adjusting the
level of retained sulfuric acid  added to the development electrolyte.
electrolyte in the battery prior to storage,    7. A method of
manufacturing a lead- and preferably suitably conditioning the battery,
acid storage battery including a container the battery after water addition
is provided  having a plurality of cell compartments and  70 with the
ability to accept the required  a plurality of battery elements consisting
of charge for activation. Still further, the  a plurality of positive and
negative plates depth of discharge and the residual sulfuric with
separators positioned therebetween, 10  acid retained within the elements
is suitably  the battery elements being electrically coordinated so that
the desired full charge  connected to provide a battery capable of  75
specific gravity level is achieved upon  being stored and thereafter
activated by the ultimate activation.                    addition of water
and charging, which comprises forming said plates by bringing WHAT WE CLAIM
IS:-                     said plates into contact with a formation 15
1. A method of manufacturing a lead-  electrolyte and applying current
thereto,  80 acid storage battery including a container  deep discharging
the battery plates, having a plurality of cell compartments and  bringing
said plates into contact with a a plurality of battery elements consisting
of  development electrolyte to increase the a plurality of positive and
negative plates  specific gravity of the residual electrolyte 20  with
separators positioned therebetween,  retained in the battery elements
reducing  85 the battery elements being electrically  the amount of
electrolyte in the battery to connected to provide a battery capable of an
amount in the range of from about 10% being stored and thereafter activated
by the  by volume of the total electrolyte capable addition of water and
charging, which  of being added to the battery to the amount 25  comprises
forming said plates by bringing  of electrolyte retained by the saturated
90 said plates into contact with a formation  battery  elements, the
amount of electrolyte and applying current thereto,  sulfate resulting from
the deep discharge draining the formation electrolyte from the  and the
residual sulfuric acid electrolye battery, bringing said plates into
contact  retained  within the battery elements 30  with a development
electrolyte to increase  combining, upon the addition of water and  95 the
specific gravity of the residual  charging, to yield an end-of-charge
electrolyte retained in the battery elements,  electrolyte having an
acceptable specific deep discharging the battery plates,  gravity, and
sealing the battery. reducing the amount of electrolyte in the    8. A
method according to claim  7 35  battery to an amount in the range of from
wherein the formation electrolyte is a low  100 about 10%  by volume of the
total  specific gravity aqueous sulfuric acid electrolyte capable of being
added to the  solution. battery to the amount of electrolyte    9. A
method according to claim  7 retained by the saturated battery elements,'
wherein the formation electrolyte is a high 40  the amount of sulfate
resulting from the  specific gravity aqueous sulfuric acid 105 deep
discharge and the residual sulfuric  solution. 



acid electrolyte retained within the battery    10. A method of
manufacturing a lead- elements combining, upon the addition of acid storage
battery comprising a container water and charging, to yield an end-of-
having a plurality of cell compartments and 45  charge electrolyte having
an acceptable  a plurality of positive and negative plates 110 specific
gravity, and sealing the battery.   with separators positioned therebetween
2. A  method according to claim  1 disposed in the cell compartments, and
wherein the amount of electrolyte in the  capable of being stored and
thereafter battery, after deep discharging, is reduced  activated by the
addition of water and 50  to the amount retained by the saturated
charging, which comprises forming said 115 battery elements.
plates by bringing said plates into contact 3. A  method according to claim
1 with a high specific gravity formation wherein the amount of electrolyte
retained  electrolyte and applying current thereto, in the battery, after
deep discharging, is  deep discharging the battery plates, 55  reduced to
an amount below the amount reducing the amount of electrolyte 120 retained
by the saturated battery elements  contained by the battery plates to an by
centrifuging.                        amount in the range of from about 10%
by 4. A method according to any preceding  volume of the total electrolyte
capable of claim  wherein the battery plates are  being added to the
battery with which the 60  brought into contact with a conditioning
battery plates are to be used to the amount 125 amount of metallic sulfate.
of electrolyte retained by the saturated 5. A  method according to claim  4
battery plates, the amount of sulfate wherein the metallic sulfate is
sodium  resulting from the deep discharge and the sulate.
residual sulfuric acid electrolyte retained    8
1,513,019                                   8 within the battery plates
combining, upon  water and charging, to yield an end-of- the addition of
water and charging, to yield  charge electrolyte having an acceptable an
end-of charge electrolyte having an  specific gravity.
30 acceptable specific gravity, assembling the    13. A battery according
to claim  12 battery and sealing the battery.        wherein the battery
elements are 11. A lead-acid electrical storage battery  substantially
saturated with electrolyte. made by the method according to any one    14.
A battery according to claim 12 or of the preceding claims.
claim  13 wherein the battery elements 35 12. A  lead-acid storage battery
contain conditioning amounts of a metallic 10  comprising a container
having a plurality of sulfate. cell compartments and a plurality of    15.
A battery according to claim  14 positive and negative plates with
separators  wherein the metallic sulfate is sodium positioned therebetween
disposed in the  sulfate.                                40 cell
compartments, said battery being    16. A method of manufacturing a lead-
15  sealed, the battery plates being in a deep acid chemical storage
battery, substantially discharged condition and the battery  as
specifically described herein. elements having a retained amount of    17.
A lead-acid electrical storage battery, residual sulfuric acid electrolyte
in the  substantially  as specifically described  45 range of from about
10% by volume of the  herein. 20  total electrolyte capable of being added
to the battery to the amount of electrolyte     MATHISEN, MACARA & CO.,
retained by the saturated battery elements,     Chartered Patent Agents,
the sulfate provided by the battery plates in         Lyon House, the deep
discharged condition and the                 Lyon Road, 25  sulfate
provided by the residual sulfuric                Harrow acid electrolyte
retained within the battery      Middlesex HA1 2ET. elements combining,
upon the addition of        Agents for the Applicants. Printed for Her
Majesty's Stationery Office, by the Courier Press, Leamington Spa, 1978
Published by The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.    


