
1                   EP 0 314 318 B1                  2 Description
discloses a combination strap and intercell connector, which passes through
an aperture in an associated This invention relates to multicell sealed
lead-  intercell partition. A U-shaped sealing member en- acid batteries of
the recombinant type and particular-  gages the intercell partition and the
sides and tops of ly to vibration-resistance intercell connections in re-
5   the intercell connector, providing some vibration re- combinant type
lead-acid batteries.                 sistance, however support is confined
to the area Multicell batteries employ intercell connections to  where the
intercell connector passes through the par- series connect the individual
cells together to achieve  tition. The top of the intercell connector is
spaced sub- the desired battery voltage. The intercell connections
stantially from the lid of the battery. Japanese Patent are typically
constructed to be leak tight, which pre-  10   Application No. 56-119471
(Jinushi), filed July 29, vents electrolyte spillage and electrolyte
bridging be-  1981 discloses a similar unitary strap and intercell tween
cells. Three types of intercell connections used  connector supported by a
U-shaped clip at the parti- with flooded batteries are external,
over-the-wall, and  tion, and spaced from the undersurface of the lid.
through-the-wall. With the external type, the leads     U.K Patent
Application GB 2061604 Adiscloses are brought through the individual covers
of the cell  15   a combination strap and intercell connector which is of
each cell via individual sealing means. The intercell  formed by casting a
metal bar in a mold formed inte- connections are made over the individual
covers.    grally with the intrcell partition and being open at its With
the over-the-wall type, the leads are brought up  bottom so as to rest
directly on the fibrous separator to a notch in the intercell wall and
connected. The bat-  mat extending beyond the electrode plates. The ob-
teries are then inverted, and lowered onto the cover,  20  vious drawback
of this construction is that the resul- which contains a sealing material
such as epoxy     tent cast strap/intercell connector will be resting di-
which seals below the level of the notch. With      rectly on the
electrolyte wetted separator, which will through-the-wall connections the
leads are brought  lead to a direct electrolyte bridging path between ad-
up to a hole in the intercell partition, and welded  jacent cells in turn
causing local action and self- through the hole to make a sealed
connection. Lead-  25  discharge. Moreover, the close proximity of the un-
acid batteries of this type typically employ an L-shap-  derside of the
cast strap to the top of the electrode ed lug burned or cast onto the
individual electrode  plates can lead to short-circuiting as the positive
elec- tabs. Examples of vibration-resistant through-the-  trode plates grow
during cycling, penetrate the sepa- wall intercell connections in
recombinant type lead-  rator layer, and come into contact with the
negative acid batteries are found in U.S. Patent No.4,495,259   30
polarity portion of the cast strap. (Uba) and U.S. Patent No. 4,521,498
(Juergens).         An object of this Invention is to provide a vibra-
Recombinant batteries, that is lead-acid batteries  tion-resistant
multicell lead-acid battery employing a that rely on oxygen recombination
during overcharge  combination unitary strap and intercell connector pro-
to suppress water loss through electrolysis, may em-  viding a low-profile
connection for maximum utiliza- ploy any of the aforementioned types of
intercell con-  35  tion of interior battery compartment space for active
nections. However, since recombinant batteries do   materials. It Is a
further object to provide such a low not have free flowing electrolyte,
intercell connec-  profile, vibration-resistant construction while Inhibit-
tions have been proposed which do not make a        ing the formation of
intercell electrolyte bridging sealed connection across the intercell
partition. U.S.  paths, and the creation of short circuits during cy-
Patent No.4,383,011 (McClelland, et al.) Illustrates in  40  cling. It Is a
further object to provide the foregoing Figure 9 thereof a unitary strap
and intercell connec-  construction by a simple process lending itself to
tor which bridges across a cell partition and is con-  mechanized assembly
techniques. tained within the common gas or head space of the battery.
Similar Intercell connection arrangements  Summary of the Invention are
disclosed in U.S. Patent Nos. 4,399,607 (May)  45 and 4,424,264 (McGuire,
et al.). The May patent fur-    According to a first aspect, the invention
provides ther discloses a process by which the combination   a scaled lead
acid battery as specified in Cl. 1 or Cl. strap and intercell connector are
formed, namely by  11 hereinafter. Inverting the battery container and
forming the com-    According to a second aspect, the invention pro-
bination plate straps and intercell connectors by dip-  50  vides a process
for producing a lead acid battery as ping the plate tabs into mold cavities
into which has  specified in Cl. 10 hereinafter. been introduced molten
lead. Recombinant batteries      Briefly described, in one aspect the
invention is utilizing   the   aforementioned   combination      directed
to a vibration-resistant multicell sealed lead- strap/intercell connectors
have proved less than sat-  acid battery of the recombinant type having a
mono- isfactory in applications where significant vibrational  55   bloc
jar container with cell compartments and a clos- forces are present, e.g.
in automotive and aircraft ap-  ing lid, porous positive and negative
electrode plates plications.                                         with
protruding tabs positioned in the cell compart- European Application 0 220
062 Al (Morrall) also  ments, and porous separator material Interleaved be-
2  



3                   EP O 314 318 B1                  4 tween the opposite
polarity plates. Electrolyte is ab-  partially broken away; sorbed in the
plates and separators and present in a    FIG. 4 Isan elevational
sectionalviewthrough the starved amount. The cell compartments are separat-
combination strap and intercell connector taken ed by intercell partitions
having notches at their upper  along line 44 of FIG. 3; end, the plate tabs
of one polarity of a cell being joined   5  FIG. 5 is a partial sectional
view taken along line to plate tabs of the other polarity of an adjoining
cell  5-5 of FIG. 3; by a combination strap and intercell connector. The
FIG. 6a shows an end sectional view through the upper surface of the
strap/intercell connector Is posi-  interpartition wall showing the
arrangement of tioned closely adjacent to at least a portion of the un-
cast-on-strap and Intercell partition before heat derside of the battery
lid for vibration support. The   10  sealing the cover; FIG. 6b illustrates
the arrange- lower surface of the strap/intercell connector sub-     ment
of FIG. 6a after heatseallng the coverthere- stantially rests on the notch
of the intercell partition  on; FIG. 6c also shows the arrangement of FIG.
and yet is spaced substantially from the plates and     6a after heat
sealing in an alternative fashion; separators to inhibit intercell
electrolyte bridging as  and FIG. 6d illustrates an arrangement of parts
well as short circuits.                         15      similar to FIGS. 6b
and 6c showing a further al- In another aspect, the vibration resistance of
the  ternative; combined strap and intercell connector is enhanced
FIG. 7a shows a side sectional view of the inter- by providing an interlock
between the connector and     cell partition in one alternative embodiment;
FIG. intercell partition wall. The interlock can be provided  7b shows the
final through-the-wall connection by the battery case or lid melt during a
heat sealing   20  using the partition of FIG. 7a after installing the
operation, resulting in a partial surrounding of the    combination strap
and intercell connector and strap material by the plastic of the partition
wall or  positioning the lid thereover; battery lid.
FIG. 8a illustrates an alternative arrangement In a further aspect, the
invention is directed to a  similar to FIG. 7a; FIG. 8b shows the arrange-
process for forming the combination strap and inter-  25  mentof FIG. 8a
afterassembly similar to FIG. 7b; cell connector by extending the
individual cell packs   FIG. 9a shows an alternative embodiment and of
separator and plates beyond the compartment          relative arrangement
of a heat platen with the lid edges, inverting such assembly and lowering
the pro-    and intercell strap before assembly, shown in truding plate
tabs into a mold so as to cast on the com-  side view; FIG. 9b Is the same
arrangement of bination strap and intercell connector, pressing the   30
parts of FIG. 9a shown In end view; FIG. 9c is the cell packs with the thus
welded straps into the bottom  side view arrangement of parts of FIG. 9a
after of the compartment so that the strap/intercell connec-  assembly; and
FIG. 9d is an end view of the final tors bottom out against the notches
provided in the in-  arrangement of parts of FIG. 9b, after assembly;
tercell partitions, and then heat sealing the lid onto  FIG. 10 is a top
plan view of an alternative em- the monobloc jar container whereby some
battery   35    bodiment of the invention; case melt partially surrounds
the strap and provides    FIG. 11 is an elevational sectional view,
enlarged, mechanical support therefor for vibration resistance.   showing
the effective and apparent conductor Ideally the resultant strap/connectors
are positioned   thicknesses of the combination cast strap and in- closely
adjacent to the underside of the lid, also for  tercell connector of FIG. 3
where poor wetting of mechanical support during vibration.           40
tabs results; and FIG. 12 is a top plan view similar to FIG. 3 show- Brief
Description of the Drawings                      ing an alternative, offset
combination strap and intercell connector to overcome problems of poor The
invention will be more particularly described   tab wetting. in certain of
its perferred embodiments in conjunction   45 with the accompanying
drawings, in which like numer-  Preferred Embodiments of the Invention als
designate like parts, and in which: FIG. I is a perspective, partial
cutaway view of a  Referring first to the embodiments of FIGS. 1 and
multicell battery embodying the invention, fur-  2, there is shown
generally at 10, by way of example, ther showing the components of one cell
pack   50   a two by three 12 volt cylindrically wound lead-acid partially
unwound to illustrate their relative posi-  automotive battery housed in a
monoblocjarcontain- tioning;                                         er 12,
the mouth of which is sealed by lid 14 to pro- FIG. 2 is a partial top plan
view of a portion of the  duce a gas and electrolyte-tight battery.
Standard battery of FIG. 1 taken along 2-2 and broken     positive and
negative terminals 16, 18 are brought away to illustrate one form of
Intercell connection   55  through the lid and positioned at opposite
corners of in accordance with the invention;                the battery.
The lid 14 is preferably provided with one FIG. 3 Is a plan view of an
alternative strap ar-  or more safety relief valves 17, 19, of the standard
rangement for a standard prismatic type battery,  Bunsen type, to reduce
excessive pressure that may 
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Thus, the materials and arrangement of cell compo- Monobloc container 12 is
formed of an integral  nents are chosen to provide a battery capable of
dis- molding or the like containing six cylindrical bores or  charge and
charge (including overcharge) in any at- compartments etc. each housing a
spirally wound cell  titude without electrolyte loss or significant
intracell element 24-1, -2, -3, -4, -5, and -6. The cylindrical   5   or
intercell migration, and with the ability to recom- walls 20, 22 etc. of
each of the six cells defining the  bine oxygen at high rates of efficiency
(e.g., above compartments of the monobloc, which merge togeth-  about 99
percent at the C/10-C/20 overcharge rate) erattangential contact points
between the respective  while simultaneously achieving relatively high
volu- cells, are preferably formed of any suitable electro-  metric and
gravimetric energy densities. lyte-resistant insulating material of
sufficient strength  10  As in FIG. 1, the cells may be constructed by
spir- to withstand internal gas pressure and physical im-  ally winding
together under tension thin flexible pos- pact, such as ABS or
polypropylene.                itive plates 42 and thin flexible negative
plates 44 with The six cell packs 24-1, -2, -3, -4, -5, and -6 are
interleaved compressible separators 43 (two layers connected in series by
Intercell connectors 26,28,30,  shown between plates) into a
self-supporting roll di- 32, and 34, configured In accordance with the
inven-  15  mensioned toform a more or less snug fit within each tion. Each
of the intercell connectors passes through  of the bores of the monobloc.
The positive and nega- a notch formed at the upper end of the Intercell
parti-  tive plates may be formed respectively of electro- tion.
chemically active lead and compounds of lead which, As seen best FIG. 2,
intercell connector 26 is  upon electroforming, produce positive plates
contain- formed of a unitary combined strap and intercell con-  20  ing
lead dioxide as the electrochemically active ma- nector which electrically
joins negative plate tabs 38  terial, and negative plates having lead in
sponge of cell 24-2 with positive plate tabs 40 of cell 24-1.  formed as
the active material. The plates are formed Connector strap 26 has a low
profile and is formed of  by pasting grids 46 with such active materials.
The legs 27,29, of generally inverted V-shape. Outer sur-  grids may be
made of cast or wrought lead, for in- faces 31, 33 of depending legs 27, 29
respectively,  25  stance formed Into a perforated sheet, as shown, or
preferablyare positionedcloselyadjacenttotheircor-  expanded mesh. The lead
used for the grid, particu- responding cylindrical walls 22,20, thus
providing lat-  larly the negative grid, has a high hydrogen over- eral
mechanical support and restriction of motion. In  voltage and is preferably
pure lead of at least about this respect, it is also preferred to provide
ears 35, 37  99.9 percent by weight purity, with the impurities not which
mechanically interlock with cell walls 20,22 at  so  serving to
substantially reduce the hydrogen over- their juncture at the intercell
partition, again for im-  voltage. Alternatively, an alloy of lead
naturally hav- proved vibration resistance.                       ing  a
high  hydrogen  overvoltage  such  as An outstanding advantage which the
combined    lead/calcium, lead/calcium/tin, or the like may be strap and
intercell connector configuration of the in-  used. The positive grid may
contain low levels of low- vention offers is Its low profile connection
allowing   35  er hydrogen overvoltage materials, such as antimony the
introduction of more active electrochemical com-  at preferably less than
1.5 percent loading. The indi- ponents into a given cell compartment. The
flat de-  vidual positive grids are provided with a plurality of sign and
relative thin section (about 0.100 to about  collectortabs40, which are
radially aligned andjoined 0.250 inches (2.54 to 6.35 mm) forthe embodiment
of  to the combined strap and intercell connector 26 as FIG. 1) contribute
to the low profile. The profile of sil-  40  shown in FIG. 2. The opposite
polarity (negative) col- houette is herein defined as the ration of the
head-  lector tabs 48 of cell 24-1 are integrally joined to com- space Le.
the distance between the cell pack compo-  bined strap and intercell
connector 28 for making ser- nents (generally the separator, since it is
extended)  ial connection with the corresponding positive tabs in and the
underside of the lid, illustrated as dimension  cell 24-3. Similar
connections are made throughout S in FIG.4, to the cell height i.e.
distance from the bot-  45  the battery. All intercell connections in the
illustrated tom of the cell pack to the underside of the lid, shown
embodiment are inverted V-shaped except central as dimension H if FIG. 1.
In accordance with this in-  connection 30 which is substantially S-shaped.
vention the ratio of headspace to cell height, S:H, Is  Alternatively,
different combinations of V-, S- and preferablyfrom about.O20toaboutO.10,
more prefer-  straight cross bar intercell connections may be em- ably from
about .04 to about .075.            50  ployed. For example, cells 24-2 and
24-1 could be In general, the battery of FIGS. 1 and 2 offers  connected
with an S-shaped bar, cells 24-1 and 24-4 considerable resistance to
vibrational forces also be-  with elongated S-bar passing across the open
molded cause the indivdual cylindrical wound elements pre-  channel between
cell compartments, cells 24-4 and ferably employ compressible separators
and the ele-  24-3 with an S-bar, cells 24-3 and 24-6 with a V-bar, ments
themselves fit relatively tightly within each of  55  and cells 24-6 and
24-5 with either an S- or V-bar de- their respective bores of the monobloc.
The individual  pending upon desired terminal location. 



cell elements are preferably constructed in accor-     Choice of the
separator material 43 is critical to dance with the teaching of U.S. Patent
No.3,862,861.  proper operation of the battery in a sealed, recombin- 4
7                   EP 0 314 318 B1                 8 ing mode. The
separator has an extremely high ab-  cushioning for vibration resistance.
In general, the sorptivity toward the electrolyte so that it may exert a
plates and separators are held together under firm wicking or capillary
effect on the plates, serve to re-  mutual stacking pressure. tain the bulk
of the electrolyte required to sustain the  To achieve the high surface
area required, the electrochemical reactions, and provide the battery   5
major portion byweightof the high heatofwettingfib- with a high capacity
per unit of weight. Therefore, the  ers (e.g. glass) have average diameters
preferably separator must also have a high porosity, preferably  less than
about three microns, more preferably less from about 70 to about 98 and
more preferably from  than about 0.9 microns. Various grades of courser
about 85 to about 95 percent. In comparison with the  and finer materials
may be incorporated with the plates which have lesser porosities e.g.
typically from   10  above-mentioned microdiameterfibers to provide the
about 40 to about 60 percent, the separator also has  required tensile
strength or other physical properties a greater electrolyte absorptive
power. Thus, when a  for ease of manufacture and to improve handling of
prescribed starved amount (less than saturated, pre-  the mat during
assembly. For instance, a typical mat ferably substantially less than the
amount capable of  may havefrom about 75 toabout85 percent byweiht being
absorbed by the plates and separators) of elec-  15  of 0.6 [err] fiber,
from about 5 to about 15 percent by trolyte is maintained in the battery
and becomes   weight of 3 pm fiber, and rovings having diameters tightly
absorbed within the plates and separator, the  from about 7 to about20
[err] in an amountfrom about relative greater electrolyte absorptive power
of the  3 to about 10 percent by weight. Utilizing fiber diam- separator
produces an automatic wicking or capillary  eters in these preferred
ranges, the mats of the inven- action whereby the bulk of the electrolyte
becomes   20  tion preferably have surface areas measured by the absorbed
in the separator phase. Asubstantlal por-  BET method in the range from
about 0.05 to about 20, tion of the pore volume of the plates remains
unfilled  and more preferably from about 0.1 to about 15 with electrolyte
(voided), more or less uniformly  square meters per gram of fiber material.
throughout the pore volume of the plates. In this man-  The electrolyte
amount and type are also impor- ner, a large portion of the lead particles
of the plates,  25  tant in this battery. Liquid sulfuric acid is employed
and the pores defined between the particles, are cov-  having a specific
gravity of preferably at least about ered by only a thin layer or film of
electrolyte thereby  1.27, more preferably at least about 1.30 and more
producing the well known three-phase boundary con-  preferably at least
about 1.33, while striving to keep ditlon conducive to gas transport
(diffusion in the gas  this specific gravity below about 1.40 to surpress
cor- phase) on charge and overcharge.              30  rosion. In general,
from about 8 to about 11.5 and While the electrolyte is disproportionally
distrib-  more preferably from about 8.5 to about 10.5 cc of uted in each
cell so that preferably at least about 60  1.33 specific gravity sulfuric
acid, or equivalent percent, more preferably at least about 65 percent,
amounts (based on total acid content) of lower densi- and most preferably
at least about 70 percent of the  ty acid, are introduced per ampere hour
capacity of electrolyte is contained within the interstices or pores  35
each cell. of the separator, with the remaining amount of elec-  The
foregoing general requirements with respect trolyte being preferably
absorbed within the pore  to the separator and plate materials employed,
and structure of the plates (there is no free flowing elec-  electrolyte
distribution within those plates and cells trolyte in the cell), there
still remains some unfilled  apply to the other illustrated embodiments of
the in- pore volume within the separator. A low tortuosity di-  40
vention. rect path is thus available for oxygen evolved at the  Reference
will now be made to the alternative positive plate on overcharge to pass
directly through  embodiment illustrated in Figures 3-5. In this embodi-
the separator and into the negative plate where it is  ment the plates and
separators are stacked in parallel consumed at the thin electrolyte layer
surfaces there.  or prismatic fashion in parallelepiped cell compart- Since
the porous lead dioxide positive plates (af-  45  ments separated by
intercell partitions 54. A plurality ter electroforming) and lead sponge
negative plates  of collector tabs 56 of common polarity in cell 50 are
themselves have a high heat of wetting and absorp-  interconnected to a
plurality of tabs 58 of opposite po- tive power toward sulfuric acid, the
separator material  larity In cell 52 with an integral combination strap
and should be chosen to also have a very high heatof wet-  intercell
connector 60, which passes through a notch ting and, coupled with this, a
large surface area. A   50  62 formed at the upper end of intercell
partition 54. high surface area siliceous material is preferred. A  As best
seen in FIGS. 4 and 5, the combination separator material which In practice
has offered these  strap and intercell connector 60 is preferably posi-
features is formed of microdiameter glass fibers Inter-  tioned in close
proximity (defined as including actual mingled to form a sheet or mat. The
mat should be  contact with) the underside of cover 14'. The battery 



compressible so that upon winding or stacking of the  55  lid thus serves
to closely mechanically constrain elements of the cell, it conforms
intimately to the con-  strap 60, and limits possible strap excursion when
tour to the surface of the plates so that it may perform  the battery is
vibrated In use. In contrast, with some its wicking or capillary action, as
well as providing  prior battery constructions such as the combined 5    9
EP 0 314 318 B1                 10 strap and intercell connector taught in
the aforemen-  squeeze pressure will control the final amount of flow
tioned European Patent Application 0220 062, the   and, hence, the degree
of interlocking of strap 60. It strap Is held fixedly at the intercell
partition and  has been found that the flow of material around the sealed
with the use of a U-shaped Insert member,   strap at 55 further enhances
vibration resistance of which acts as a fulcrum point permiting the strap
por-   5   the connection. By Increasing the amount of material tion
connected to the positive tabs to be displaced up-  melt and/or pressure, a
full bridging of melt material wardly, thereby simultaneously causing the
strap   on top of the strap as shown at 59 In FIG. 6c results. connected to
the negative tabs in the adjacent cell to  Alternatively, as shown in FIG.
6d, a gap 64 may be displaced downwardly.                           be
molded into the battery lid 14" so as to allow gas While the upper surface
of the strap and intercell  10  passage between cells, with the benefits
more fully connector is positioned closely adjacent to at least a  taught
in U.S. Patent No. 4,383,011 to McClelland et. portion of the underside of
the battery lid 14' In the  al. Obviously, the embodiments shown in FIG. 1,
FIG. preferred embodiment, the lower surface 61 of the  4 and FIG. 6b also
will permit gas passage between connector substantially rests on the notch
lower our-  cells since there is no provision for a seal. face 63 of the
Intercell partition, but is spaced sub-  15  On the other hand, if it is
desired to seal one cell stantially above the plates and separators as
shown.  from another(requiring separate relief valvesfor each This
arrangement provides support for the connector  cell), the construction of
FIGS. 7a and 7b may be em- while insuring that the formation of Intrcell
electro-  ployed. As shown therein, notch 62' is provided along lyte
bridging or creepage paths or short circuits is sur-  with its three sides
with small integral ridges 66 (also pressed.
20  formed of thermoplastic material). When a still hot It is preferred
that the combination strap and in-  combination cast strap and intercell
connector is tercell connector fit tightly and preferably interlock
pressed down against ridges 66, the ridges deform with the intercell
partition and/or battery lid. One  somewhat as shown at 66' and form a seal
around the means of obtaining such a tight fit is Illustrated in  perimeter
of the cast-on-strap. An alternative method FIGS. 6a-d. In the preferred
method for forming the   25  of obtaining a similar type of seal is shown
In FIGS. combination strap and intercell connector, whether  8a and 8b
wherein an Insert of a suitable sealing ma- for spiral wound monobloc
batteries of the type    terial, such as hot melt 68, is employed. Either
the in- shown in FIG. 1 or prismatic batteries of the type  tercell
partition 54 or hot melt compound is preheated shown in FIG. 3, the
monobloc container is first invert-  immediately prior to inserting strap
60. After assem- ed and each of the cell packs consisting of plates and
30  bly the hot melt flattens in sealing engagement as separators made to
protrude somewhat beyond the    shown at 68'. individual compartments of
the monobloc so that the   A further alternative wherein a seal is effected
tabs extend below the container and intercell partition  completely around
the perimeter of strap 60 is shown surface. The cell packs are held tight
so that they do  in FIGS. 9a-d. In this embodiment the cover 14' is pro-
not fall out of their compartments. The groups of tabs   35  vided with an
integral ridge at 70. Ribs 72 similar to of each cell are then lowered into
appropriately shap-  ribs 66 of FIG. 7a are also provided in notch 62' and
ed molds and lead poured into the molds or dipped  sealed against the
strap/connector in the same man- into prefilled molds to thereby cast the
strap and in-  ner discussed In reference to FIGS. 7a and 7b. Heat- tercell
connector as an integral unit. Once the lead in  ed platen 74 is then
brought into contact with ridge 70, the mold has solidified the battery is
raised again,  40  lid 14' and container 12` and then removed. The lid 14'
turned upright, and each of the cell packs driven  is then pressed against
case 12', effecting a seal be- home in unison (the bottom of the cell packs
should  tween the case and lid. The heated ridges flow and contact the
bottom of the container) so that the cast-  make a seal completely around
the cast-on-strap 60 on strap/intercell connector is positioned within the
as shown in FIGS. 9c and 9d. In addition to being notch of the intercell
partition substantially as shown   45  sealed at the Intercell partition
opening, the extremi- in FIG. 6a. The lid 14' is then preferably heat
sealed  ties of strap 60 in the adjoining cells are positioned in to the
walls and intercell partition 54 (this same pro-  close proximity to the
underside of lid 14', for mech- cedure applies to heat sealing cover 14 to
container  anical support. walls 12 and cylindrical partitions 20, 22 shown
in   A further embodiment of the invention is shown FIGS. 1 and 2). In
normal fashion, a heated platen is  50  in FIG. 10. In this preferred form
the cast-on integral placed against both the jar container and lid surfaces
strap and intercell connector 76 Is configured, simi- to be sealed to
soften the same, and the two surfaces  larly to that shown In FIG. 2, to
have ears 78 which 



brought together under pressure. As is known, some  interlock around the
edges of intercell partition 54. melt and flow may occur at the interface
57 between  This interlocking feature promotes stability of the the lid and
intercell partition. This flow is shown at 55  55  connection if the
battery were to be vibrated. which tends to be squeezed tightly In between
strap    In FIG. 12 a further embodiment is shown in 60 and cover member
14' which is in close proximity  which the legs 82, 84 of integral strap
and intercell thereto. The amount of battery case material melt and
connector 80 are offset relative to notch 83 In cell par- 6    11
EP 0 314 318 B1                 12 tition 54. This construction has not
only the benefits  one hand, and the distance from the bottom of of an
interlocking feature, but also that the conductive  the lid to the bottom
of a cell compartment is from path has a greater apparent
conductorthickness than   about .020 to about 0.1. the standard non-offset
construction shown in eleva- tion in FIG. 11. As shown in FIG. 11,
typically the tab   5   3. The lead-acid battery of claim 1 or 2 wherein
the members 86 do not wet completely during the casting   strap and
intercell connector is tightly held in the operation resulting in an
effective conductor thick-  intercell partition. ness which only extends
from the top of strap 60 to the uppermost portion of tabs 86 which have
wetted  4. The lead-acid battery of claim 3 wherein the and thus integrated
with the remainder of the strap.  10  strap and intercell connectoris
sealed againstthe Since the normal currentconductor path istransverse
intercell partition and lid to prevent gas flow be- to the width of the
tab, the conductor thickness is re-  tween cells. stricted to the
aforementioned effective conductor thickness, substantially less than the
apparent thick-  5. The lead-acid battery of claim 3 wherein space is ness
of the conductor. Since the effective conductor  15  maintained between the
strap and intercell con- thickness is dependent upon the height of the
wetted   nector and the intercell partition or lid to provide tab, the
excess conductormaterial is essentiallywast-  a gas passageway between
adjoining cells. ed. With the offset design shown in FIG. 12, the con-
ducting path is more or less parallel to the tab width  6. The lead-acid
battery of any of claims 1 to 5 and then over to the offset intercell
connection area   20  wherein the strap and intercell connector Is later-
shown at 88.                                           ally offset relative
to the notch In the intercell par- tition. Claims
7. The lead-acid battery of any of claims 1 to 6 25      wherein the
Interlock is made directly between 1. A vibration-resistant multicell
sealed lead-acid   the strap and intercell connector, and lid and/or
battery of the recombinant type having a mono-     intrcell partition melt,
without any other inter- bloc jar container with cell compartments and a
vening material. lid, porous positive and negative plates with pro- truding
tabs positioned in the cell compartments,  30  8. The lead-acid battery of
any of claims 1 to 8 porous separator material interleaved between
wherein the porous positive and negative plates the opposite polarity
plates, electrolyte absorbed  are spirally wound together with protruding
tabs in the plates and separators and present in a      positioned in the
cell compartments, and wherein starved amount, the cell compartments being
the combination strap and intercell connector has separated by intercell
partitions having notches  35  a generally inverted V-shape with a pair of
de- at their upper end, the plate tabs of one polarity  pending legs
respectively joined to opposite po- of a cell being joined to plate tabs of
the other po-  larity tabs and offset relative to the notch in the larity
of an adjoining cell by a combination strap  intercell partition. and
intercell connector whose upper surface is positioned closely adjacent to
at least a portion of  40  9. The lead-acid battery of claim 8 wherein the
com- the underside of the battery lid, and whose lower  bination strap and
intercell connector is formed surface substantially rests on the notch of
the in-  by the cast-on-strap process. tercell partition and yet is spaced
substantially from the plates and separators to inhibit the for-  10. A
process for producing a vibration-resistant mul- mation of intercell
electrolyte bridging paths and   45  ticell lead-acid battery, comprising:
short circuits, the battery lid being heat sealed to  a. forming a
plurality of cell packs comprising the monobloc jar container and/or
intercell parti-    porous positive and negative plates and inter- tion,
and the intercell connector being mechani-      leaved separators, the
plates having tabs pro- cally interlocked to the lid and/or Intercell
parti-  truding from an edge of the cell pack; tion at the notches by
virtue of melt from heat  50   b. positioning the cell packs within open
cell sealing the lid to the monobloc jar container         compartments of
a thermoplastic monobloc 



and/or intercell partition contacting, and at least    container so that
the tabs protrude beyond partially surrounding, the strap and intercell
con-   the edge of the open end of the cell compart- nector in interlocking
relationship.                  ments; 55         c. inverting the container
and maintaining the 2. The lead-acid battery of claim 1 having a low pro-
tabs in protruding relation to the edge of the file wherein the ratio of
the distance from the bot-  open end of the cell compartments; tom of the
lid to the top of the separator, on the    d. immersing the tabs in molten
lead con- 7    tition 54. This construction has not only the benefits   one
hand, and the distance from the bottom of of an interlocking feature, but
also that the conductive  the lid to the bottom of a cell compartment is
from path has a greater apparent conductor thickness than     about .020 to
about 0.1. the standard non-offset construction shown in eleva- tion In
FIG. 11. As shown in FIG. 11, typically the tab    5   3. The lead-acid
battery of claim 1 or 2 wherein the members 86 do not wet completely during
the casting      strap and intercell connector is tightly held in the
operation resulting in an effective conductor thick-     intercell
partition. ness which only extends from the top of strap 60 to the
uppermost portion of tabs 86 which have wetted   4. The lead-acid battery
of claim 3 wherein the and thus integrated with the remainder of the strap.
10  strap and intercell connector is sealed againstthe Since the normal
currentconductor path is transverse    intercell partition and lid to
prevent gas flow be- to the width of the tab, the conductor thickness is
re-  tween cells. stricted to the aforementioned effective conductor
thickness, substantially less than the apparent thick-  5. The lead-acid
battery of claim 3 wherein space is ness of the conductor. Since the
effective conductor   15  maintained between the strap and intercell con-
thickness is dependent upon the height of the wetted     nector and the
Intercell partition or lid to provide tab, the excess conductormaterial is
essentiallywast-    a gas passageway between adjoining cells. ed. With the
offset design shown in FIG. 12, the con- ducting path is more or less
parallel to the tab width  6. The lead-acid battery of any of claims 1 to 5
and then over to the offset intercell connection area   20  wherein the
strap and intercell connector is later- shown at 88.
ally offset relative to the notch in the intercell par- tition. Claims
7. The lead-acid battery of any of claims 1 to 6 25      wherein the
interlock is made directly between 1. A vibration-resistant multicell
sealed lead-acid     the strap and intercell connector, and lid and/or
battery of the recombinant type having a mono-       intercell partition
melt, without any other inter- bloc jar container with cell compartments
and a      vening material. lid, porous positive and negative plates with
pro- truding tabs positioned In the cell compartments,  30   S. The
lead-acid battery of any of claims 1 to 8 porous separator material
interleaved between        wherein the porous positive and negative plates
the opposite polarity plates, electrolyte absorbed   are spirally wound
together with protruding tabs in the plates and separators and present in a
positioned In the cell compartments, and wherein starved amount, the cell
compartments being          the combination strap and intercell connector
has separated by intercell partitions having notches   35  a generally
inverted V-shape with a pair of de- at their upper end, the plate tabs of
one polarity   pending legs respectively joined to opposite po- of a cell
being joined to plate tabs of the other po-  larity tabs and offset
relative to the notch in the larity of an adjoining cell by a combination
strap   intercell partition. and intercell connector whose upper surface is
positioned closely adjacent to at least a portion of  40   9. The lead-acid
battery of claim 8 wherein the com- the underside of the battery lid, and
whose lower    bination strap and Intercell connector is formed surface
substantially rests on the notch of the in-  by the cast-on-strap process.
tercell partition and yet is spaced substantially from the plates and
separators to inhibit the for-  10. Aprocess for producing a
vibration-resistant mul- mation of intercell electrolyte bridging paths and
45  ticell lead-acid battery, comprising: short circuits, the battery lid
being heat sealed to    a. forming a plurality of cell packs comprising the
monobloc jar container and/or intercell parti-      porous positive and
negative plates and inter- tion, and the intercell connector being mechani-
leaved separators, the plates having tabs pro- cally interlocked to the lid
and/or intercell parti-   truding from an edge of the cell pack, tion at
the notches by virtue of melt from heat  50     b. positioning the cell
packs within open cell sealing the lid to the monobloc jar container
compartments of a thermoplastic monobloc 



and/or intercell partition contacting, and at least     container so that
the tabs protrude beyond partially surrounding, the strap and intercell
con-     the edge of the open end of the cell compart- nector in
interlocking relationship.                    ments; 55         c.
inverting the container and maintaining the 2. The lead-acid battery of
claim 1 having a low pro-      tabs in protruding relation to the edge of
the file wherein the ratio of the distance from the bot-    open end of the
cell compartments; tom of the lid to the top of the separator, on the
d. Immersing the tabs in molten lead con- 7    13                  EP 0 314
318 B1                14 * C   L   M   S* tained within a mold to fonn a
combination      barten Zelie mittels eines kombinierten Bugel- unitary
cast-on-strap and intercell connector   und Zwischenzellen-Konnektors
verbunden sind, interconnecting tabs of one polarity of a cell to  dessen
obere Flache nahe an mindestens einem tabs of the other polarity of an
adjoining cell  Tell der Unterseite des Batteriedeckels positio- across and
intercell partition;         5       niert ist, und dessen untere Fliche im
wesentli- e. pressing the cell packs with combination     chen auf der Nut
der Zwischenzellen-Trennwand cast-on-straps and intrcell connectors to the
aufliegt, jedoch von den Platten und Separatoren bottom of the cell
compartments at their       Im wesentlichen beabstandet lit, um die Entste-
dosed end; and                                  hung von
Elektrolyt-0berbruckungswegen und f. heat sealing a lid to the intercell
partition(s)  1o  KurzschlOssen zwischen den Zellen zu verhin- so that the
lid and intercell partition partially  dern, wobel der Batteriedeckel mit
dem Mono- melt, and the resultant melt is squeezed to
block-Geffillbehilter undloder der Zwischenzel- cause It to contact and
flow around, and soli-  len-Trennwand heillversiegelt ist, und der Zwi-
dify against, the unitary cast-on-strap and In-  schenzellen-Konnektor mit
dem Deckel und/oder tercell connector.                      15      der
Zwlschenzellen-Trennwand an den Nuten mittels Schmelze der Heilsiegelung an
der Be- 11. A vibration-resistant multicell sealed lead-add   rOhrung des
Deckels zu dem Monoblock-Geffi- battery of the recombinant type having a
mono-    behfilter undloder der Zwischenzellen-Trenn- bloc jar container
with cylindrical cell compart-  wand mechanisch zusammengreifen, wobei die
ments and a lid, porous positive and negative   20  Schmelze den Bigel- und
Zwischenzellen-Kon- plates spirally wound together with protruding
nektor in gegenseitigem Zusammengriff kontak- tabs positioned in the cell
compartments, porous  tiert und mindestens teliweise umgibt. separator
material interleaved between the op- positive polarity plates, electrolyte
absorbed in  2. Blei-Siure-Batterie nach Anspruch 1, mit elnem the plates
and separators and present in a   25    niedrigen Profil, wobei das
Verhaltnis zwischen starved amount, the cell compartment being        dem
Abstand von dem Boden des Deckels zu der separated by intercell partitions
having notches  Oberseite des Separators einerseits und demAb- at their
upper end, the plate tabs of one polarity  stand von dem Boden des Deckels
zu dem Boden of cell being joined to plate tabs of the other po-
einerZellenkammer ungefihr 0,020 bis ungefihr larity of an adjoining cell
by a combination strap   30  0,1 betrfgt. and intercell connector having a
generally invert- ed V-shape with a pair of depending legs respec-  3.
Blei-Saure-Batterie nach Anspruch 1 oder 2, bei tively joined to opposite
polarity tabs and offset  der der Bagel- und Zwischenzellen-Konnektor
relative to the notch in the intercell partition, the  eng in der
Zwischenzellen-Trennwand gehalten lid being heatsealed to the container and
intercell  35  ist. partition, with the meitfrom the heatseal contact- ing
and partially surrounding the strap and Inter-  4. Blei-Saure-Batterie nach
Anspruch 3, bei der der cell connector.
B1igel- und Zwischenzellen-Konnektor gegen die Zwlschenzellen-Trennwand und
den Deckel ab- 40      gedichtet ist, um Gasdurchstrom zwischen den
PatentansprOche                                       Zellen zu verhindern.
1. Vlbrationsbestandige mehrzelllge abgedichtete  5. Blel-Sfure-Batterie
nach Anspruch 3, bei derzwi- Biei-Sfure-Batterie vom Rekombinations-Typ,
schen dem Bugel- und Zwischenzellen-Konnek- mit elnem
Monoblock-Gefalbehflter mit Zellen-  45  tor und
derZwischenzellen-Trennwand oder dem kammern und einem Deckel, porosen
positiven       Deckel ein Zwischenraum verblelbt, um oinen und negativen
Platten mit In den Zellenkammern    Gasdurchlal zwischen benachbarten
Zellen zu positionierten abstehenden Kontakten, zwischen    schaffen. den
Platten entgogengesetzter Polaritat ange- 



ordnetem por5sem Separatormaterial, und in den   50  6. Blel-Saure-Batterie
nach einem derAnsprOche 1 Platten und Separatoren absorbiertem sowle in
bis 5, bel der der Bagel- und Zwischenzellen- ausgehunderter Menge
vorhandenem Elektroly-       Konnektor relativ zu der in der
Zwischenzellen- ten, wobel die Zellenkammern durch Zwischen-      Trennwand
ausgebildoten Nut seitlich versetzt zellen-Trennwinde voneinander getrennt
sind,      ist. die an ihren oberen Enden Nuten aufweisen, wo-  55 bei die
die sine Polaritit aufweisenden Platten-  7. Blei-Sfure-Batterie nach einem
derAnsprOche I kontakte einer Zesll mit den die andere Polaritat  bis 6,
boi der dergegenseitige Zusammengriff di- aufwelsenden Plattenkontakten
einer benach-       rekt zwischen dem Bagel- und Zwischenzellen- 8    15
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Konnektor und der Schmelze des Deckels und-          lichen Bilgel- und
Zwischenzellen-Konnektor Ioder der Zwlschenzellen-Trennwand ohne jegli-
kontaktlert, um diesen herum str8mt und an ches anderes zwischsnliegendes
Material er-          diesem erhArtet. folgt. 5   11. Vibrationsbestlndige
mehrzellige abgedichtete 8. Blei-Saure-Batterie nach elnem derAnsprOche I
Blei-Saure-Batterie vam  Rekombinatlons-Typ, bis 7, bel derdie pordsen
positiven und negativen  mit elnem Monoblock-GefAfibehilter mit zylindri-
Platten zusammen mit in den Zellenkammern po-     schen Zellenkammern und
elnem Deckel, poro- sitionierten abstehenden Kontakten spiralig zu-   sen
positiven und negativen Platten, die mit in sammengewickelt sind, und bel
der der kombl-  io  den Zellenkammern positionierten abstehenden niertb
B(Igel- und Zwischenzellen-Konnektor im    Kontakten spiralig
zusammengewickelt sind, zwi- wesentlichen die Form eines umgekehrten V mit
schen den Platten entgsgengesetzter Polaritit zwei herabhangenden Schenkeln
aufweist, die       angeordnetem por8sen Separatormaterial, und jeweils mit
Kontakten entgsgengesetzter Polari-   In den Platten und Separatoren
absorbiertem so- tat verbunden und relativ zu der in der Zwischen-  15  wie
in einer ausgehungerten Menge vorhande- zellen-Trennwand ausgebildeten Nut
versetzt        nem Elektrolyt, wobei die Zellenkammern durch sind.
Zwischenzellen-Trennwinde voneinander ge- trennt sind, die an ihren oberen
Enden Nuten auf- 9. Blel-SAure-Batterie nach Anspruch 8, bei derder
weisen, wobel die die sine Polaritit aufweisen- kombinierte B~igel- und
Zwischenzellen-Konnek-  2n  den Plattenkontakte einerZelle mit den die
ande- tor durch BflgelanguB gebildet ist.               re
Polaritataufwelsenden Plattenkontakten einer benachbarten Zelle mittels
eines kombinierten 10. Verfahren zum Herstellen einervibrationsbestan-
Bugel- und Zwischenzellen-Konnektors verbun- digen mehrzelligen
Bisi-SAure-Batterie, umfas-    den sind, der im wesentlichen die Form eines
um- send:                                     25      gekehrten V mit zwei
herabhAngenden Schen- a. Bilden mehrerer Zellen-Packs, die porose     keln
aufweist, die jeweils mit Kontakten entge- positive und negative Platten
und dazwischen    gengesetzter Polaritit verbunden und relativ zu
-angeordnete Separatoren enthalten, wobel       der in der
Zwiechenzellen-Trannwand ausgebil- die Platten mit Kontakten versehen sind,
die    deten Nutversetzt sind, wobei derDeckel an dem von einem Ende des
Zellen-Packs abstehen;  30   Behalter und der Zwlschenzellen-Trennwand b.
Positionieren der Zellen-Packs Innerhalb     heigesiegelt ist, und wobei
die Schmelze der offener Zellenkammern eines thermoplasti-
Heigsiegelung den Bugel- und Zwischenzellen- schen Monoblock-Behilters,
derart, daB die      Konnektor kontaktiert und teilweibe umgibt. Kontakte
Ober den Rand des offenen Endes der Zellenkammern vorstehen;            35
c. Umdrehen des Behilters und Belbehalten   Revendlcations der abstehenden
Position der Kontakte relativ zu dem Rand des offenen Endes der Zellen-
1. Batterie d'accumulateurs multicellulaire, au kammern;
plomb et A l'adde, fermne de maniere itanche, Ks'       d. Eintauchen der
Kontakte in eine in einer  40  resistante aux vibrations, du type A
recombinai- GlefSform enthaltene Bleischmelze zur Bil-
soncomprenantunricipientformed'unbaamo- dung eines kombinierten
einheitlichen ange-     nobloc A compartiments de cellules, ainsi qu'un
gossenen Bugel- und Zwischenzellen-Kon-         couvercle, des plaques
poreuses positives et ni- nektors, der die eine Polaritat aufwelsende
gatives comportant des languettes salllantes pla- Kontakte einer Zelle mit
die andere Polaritat  45  cies dans les compartiments des cellules, une
aufweisenden Kontakten einer benachbarten       matiure poreuse de
siparateur itant interposie Zelle Ober sine Zwischenzellen-Trennwand
entre les plaques de polaritis opposmes, un 6lec- 



hinweg verbindet;                              trolyte absorbe dans lee
plaques et les sipara- e. Drflcken der Zellen-Packs mit den kombi-
teurs et itant present en une quantiti dificitaire, nierten Bflgelangul-
und Zwischenzellen-  5o   les compartiments des cellules itant separes par
Konnektoren zum Boden der Zellenkammern         des cloisons
intercellulaires qui comportent des an deren geschlossenem Ends; und
encoches A leur extrimiti superieure, les lan- f. Heifsiegeln eines Deckels
an die Zwischen-   guettes d'une plaque d'une polariti d'une cellule
zellen-Trennwand oder die Zwlschenzellen-       itant rellies aux
languettes de la plaque de l'au- Trennwande, derart, dag der Deckel und die
5s  tre polariti d'une cellule voisine par une combi-
Zwischenzellen-Trennwand teilweise schmel-      naison de barrette et de
bands de connexion In- zen und die resultlerende Schmelze gepre~t
tercellulaire, dont la surface superleure est pla- wird und dadurch den
angegossenen einheit-      cie au voisinage immidiat d'au moins une partie
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ElII     IIIIM I 1 IN du cot6 inf6iieur du couvercle de la batterie et
fondue de la cloison intercellulaire, sans aucune dont la surface
inferieure repose sensiblement     autre matire interposee. sur l'encoche
de la clolson intercellulaire tout en 6tant neanmoins plac6e a distance
notable des   8. Batterie au plomb et A l'acide selon l'une quelcon-
plaques et des separateurs pour empecher la for-   5  quo des
revendications I A 8, dans laquelle les mation de trajets de pontage
d'6lectrolyte entre   plaques poreuses positives et n6gatives sont en-
cellules et des courts-circuits, le couvercde de la  roul6es en spirale les
unes sur les autres de ma- batterile 6tant scelle a la chaleur sur le
r6ciplent  niere quo les languettes saillantes solent plac6es form6 du bac
monobloc et/ou sur les clolsons In-   dans les compartiments des cellules
et dans la- tercellulaires et la bando de connexion intercellu-  io  quelle
Ia combinalson de la barrette et de la ban- laire 6tant mecaniquement
emboltte sur le cou-     de de connexion intercellulaire a une forme sen-
vercle etlou les cloisons intrcellulaires A lem-   siblement en V inverse
comprenant deux bran- placementdesencoches du faitque de la matiere
ches d6pendantes qui sont reliees respective- fondue qul provient du
scellement A la chaleur du  ment aux languettes de polarit6s opposees et
qui couvercle sur le recipient formant le bac mono-  15  sont d6calees par
rapport A l'encoche de la clol- bloc et/ou sur les clolsons
Intbrcellulaires entre  son Intercellulaire. en contact avec et entoure au
moins partielle- ment la barrette et la bande de connexion inter-  9.
Batterle au plomb et a l'acide solon la revendica- cellulalre en relation
d'emboltement.              tion 8, dane laquelle la combinalson de la
barrette 20      et de la bande de connexion Intercellulaire estfor- _
2. Battere au plomb et A l'acide selon la revendica-  mee par un proc6d6 do
coul6e sur la barrette. tion 1, ayant un profil bas dens lequel le rapport
de la distance entre le fond du couvercle et le  10. Procid6de production
d'une battens au plomb et sommetdu s6paratbur, d'une part, etde ladistan-
A l'acide multicellulaire, resistante auxvibrations, ce entre le fond du
couvercie et le fond d'un   25  comprenant: compartiment de cellule,
d'autre part, est d'envi-    a. Ia formation de multiples blocs de cellules
ron 0,020 A environ 0,1.                              comprenant des
plaques poreuses positive et negative et des separateurs interposes, les 3.
Batterle au plomb et A l'acide solon la revendica-    plaques comportant
des languettes saillantes tion 1 ou 2, dans laquelle la barrette et la
bande   30  sur un bord du bloc de cellules; de connexion Interollulalre
sont tbnues etroite-      b. le positionnement des blocs de cellules ment
dane la doison s6parant des cellulos.            dans lea compartiments
ouverts de cellules d'un r6cipient monobloc de matiere thermo- 4. Batterie
au plomb et A l'adde selon la rovendica-     plastique de facon quo les
languettes sobent tion 3, dane laquelle la barrette at la bands de   35
saillantes au-dela du bord de l'extr6mit6 ou- connexion intercellulaire
sont scell6os contre la     verto des compartiments des collules; cloison
s6parant lea cellules et contre Is couver-    c. le retournement du
recipient et le maintien de pour empecher la circulation de gaz entre cal-
des languettes en relation de protuberance lules.
sur le bord de l'extr6mit6 ouverte des compar- 40        timents des
cellules; 5. Battrle au plomb ot A l'acide solon la revendica-     d.
l'immersion des languettes dans du plomb tion 3, dans laquelle un espace
est maintbnu en-      fondu quo contient un moule pour former une tre d'une
part la barrette et la bands de             combinaison monobloc de
barrette et de ban- connexion entre cellules et d'autre part la doison
de de connexion intbrcellulaire coul6es l'une intorcellulaire ou le
couvercle pour menager un   45  sur l'autre et raccordant lea languettbs
d'une 



passage pour le gaz entre cellules volsines.          polarite
d'uneocellule aux languettes de l'autre polarite d'une cellule voisine de
part et d'autre 6. Battere au plomb et A I'acide solon l'une quelcon-
d'une clolson intercellulaire; quo des revendications I A 5, dans laquelle
la        e. Ia pouss6e des blocs de cellules avec Ia barrett et la bands
de connexion intbrcellulaire  50  combinalson de barrette et de bando de
sont d6calees lat6ralement par rapport A l'enoo-      connexion
intercellulaires coulees l'une sur che de la doison intocellulaire.
I'autre contre le fond des compartiments des cellules A leur extrdmite
ferm6e ; et 7. Battrle au plomb etA l'acideselon l'une quelcon-      f. le
scellement A la chaleur d'un couvercle quo des revendications I A 6, dens
laquelle lem-  55  contre la ou les cloison(s) intercellulaire(s) de
boltement est effectue directement entre d'une       facon quo le couvercle
et la doison intercellu- part la barrette et la bande de connexion
intercel-   laire fondent partiellement et quo la matiere lulaire et
d'autre part Is couvercle et/ou la matiere  fondue r6sultantb subisse un
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c I  M      !  ! destine a la faire entrer en contact avec et A couler
autour de, puis A se solidifier contre la piece monobloc formee de la
barrette et de la bands de connexion intercellulaire coulees l'une sur
l'autre.                      5 11. Batterie d'accumulateurs scellee, au
plomb et A I'acide, multicellulaire, resistante aux vibrations, de type A
recombinaison, comprenant un r6ci- pient forme d'un bac monobloc comportant
des  fO compartiments cylindriques do cellulos, sinsi qu'un couvercle, des
plaques poreuses positive et negative etant enroul6es en spirale les unes
sur les autres, comportant des languettes sail- lantes et placees dans les
compartiments des   15 cellules, une matiere poreuse de separateur in-
terpos6e entre plaques de polarites opposees, un olectrolyte absorbe dans
les plaques et lee s6- parateurs et 6tant present en une quantite defici-
taire, les compartiments des cellules etant sepa-  20 res par des cloisons
intercellulaires et compor- tant des encoches A tour extremite superieure,
les languettes de plaque d'une polarith d'une cel- lule etant reliees aux
languettes de plaque de I'autre polarite d'une cellule voisine par une   25
combinaison de barrette et de bande de connexion intercellulalre ayant
sensiblement une forme en V inverse comprenant deux branches dependantes
reliees respectivement aux Ian- guettes de polarites opposees et d6calees
par  30 rapport A l'encoche de la clolson intercellulaire, le couvercle
etant scelleA ala chaleursur le recipient et la clolson intercellulaire, la
matiere fondue pro- venant du scellement A la chaleur entrant en contact
avec et entourant partiellement la barret-  35 te et Ia bands de connexion
intercellulaire. 40 45 50 55    


