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and coil and thirdly to provide current to the ve- hicle's auxiliaries
whilst the generator is not work- The invention relates to a vehicle
circuit sys-  ing. One other function is to act as a voltage load tern
comprising a battery, said battery comprising   leveller as part of the
vehicle's electrical circuits a container having a plurality of cells, said
plurality   5   whilst the generator is operating. of cells including at
least two positive terminal cells  The conventional SLI battery system is
an ad- and at least one negative terminal cell, each cell   vanced version
of the original Plante reversible cell. containing a plurality of
alternating positive and   During it's development, the basic principles
uti- negative electrode plates separated from each oth-  lized by Plante
have still been retained up to the er and constituting a cell element
stack, each of  10  present time. That is, the battery consists of a said
plates including active material, the positive  series of cells having two
opposing electrodes. The electrode plates of the cell element stack in each
cells produce 2.2 volts generally. This configuration positive terminal
cell being electrically connected  has proved to be suitable as a starter
battery. to a positive terminal, the negative electrode plates   When
batteries were first adapted for the sup- of the cell element stack in the
or each negative   15  ply of starting current, the automobile was quite
terminal cell being electrically connected to one    different to what it
is at present. Indeed, the motor negative terminal, each electrode plate of
each cell  vehicle has changed quite markedly in comparison element other
than a said terminal cell being elec-  to the battery. It is no longer as
important to supply trically connected in series to the electrode plate of
just cranking current for the vehicle. The modern opposite polarity in an
adjoining cell, the cells of  20  vehicle is equipped with many electrical
and elec- each series of connections having separate positive  tronic
devices which present a major contrast in terminals; and an electrolyte in
contact with the    auxiliary current requirements for the battery.
positive and negative electrode plates in each cell.    Vehicle
manufactures, whilst incorporating the Such a vehicle electric circuit is
known from    various extra auxiliaries into the vehicle, are merely
US-A-3,475,221 that describes a storage battery   25  responding to
consumer demands. These extra that might be applied in automobiles, the
battery    auxiliaries place further demands on a battery sys- containing
two sub-batteries in parallel, both sub-  tem which is becoming more and
more obsolete batteries having one negative pole and a positive    because
it was always designed primarily as a pole. The electrode plates are
submerged into the    starting battery. Indeed, the starting function is
still same electrolyte. The electrode elements in both  30  the major
function of the battery but It is now sub-batteries are constructed in the
same manner.    obvious that changes in automobile designs must The surface
areas of the electrode plates of the     also demand changes.in battery
design to keep first cell differ from those of the second cell.     pace
with consumer demands for more auxiliary Conventional automotive Starting,
Lighting and   power. Ignition batteries, hereinafter referred to as SLI
35  Attempts to overcome these problems have batteries, consist generally
of six 2.2 volt Lead Acid  been made by a number of people. Thus US cells
connected in series. It is a primary function of  patent specification
406822 in the name Dey shows the automotive battery to provide sufficient
high    a battery which is divided into two cell groups by electric current
at short intervals to crank the inter-  an internal dividing plate. US
patent specification nal combustion engine in order that it may start.  40
1924959 in the name of Patterson shows four cells The battery must also
provide current to the coil in  two of which are in series and two of which
can be order to supply ignition at the spark plugs.         between
parallel or series combinations by the Another important function which
must also be    throwing of a switch. The cells are totally separate.
provided is that of reserve current to provide light-  US patent
specification 3029301 in the name of ing and ignition for the vehicle if
the vehicle's  45   Strider shows a construction in which two battery
generator is not working.                            parts are provided in
series so that six and twelve The current requirements of the starter motor
volt voltage sources can be provided. US specifica- are vastly different
from  those of the vehicle's   tion 3242009 in the name of Schilke shows
the auxiliaries, such as ignition and lighting. On the one  construction in
which two battery parts are pro- hand, cranking requires large amounts of
current  50   vided but these are used to provide a number of for a
relatively short duration as the starter motor  different voltages. cranks
the internal combustion engine against the       US patent specification
3758345 in the name of compression of the cylinders. Ignition and other
Toth shows a construction in which a small auxil- vehicle auxiliaries,
however, require lower current  iary battery is provided in a shaped recess
formed rates but for longer periods of time.           55  in the main
plate. US patent specification 3883368 The conventional SLI battery system
is there-    in the name of Kordesch shows a construction in fore designed
first to provide sufficient cranking   which two or more current rates are
provided by power, secondly to provide current to the ignition   the use of
different types of electrode and, US 3  
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specification  4684580 in the name of         dual or multi current
variations at the positive termi- Cramer shows a construction wherein the
casing       nals. That series of cells having the thinner positive for the
battery has a pocket or recess into which a  plates provide high current
from the connected second or auxiliary battery can be provided. None
positive terminal for short durations. The other se- of these
specifications show a construction wherein    5   ries of cells, having
thicker positive plates, have the problems of the large but short duration
current  less plates per volume space, however the current required for
cranking and the lower but longer       capacity is equal to the cells
having thinner plates, duration demand required by the auxiliaries is able
during longer slower discharges of the battery. to be coped with in a
single battery construction.      The present invention therefore provides
the Specification 3883368 does indicate a battery   to  vehicle
manufacturers and owner with a vehicle which is able to cope with different
current rates   electric circuit comprising a dual or multi current but
this is only achieved by the use of different    battery that for cranking
purposes will provide high types of electrodes. Such an approach is imprac-
current flows through the cells having thin positive tical as a SLI
battery. Specification 4684580 in the  plates with this high current
available for shorter name of Cramer could provide a construction in  15
durations. A lower but longer current flow is also which different current
draw offs are provided but   available from  the cells having thicker
positive this is achieved only by the use of two quite        plates.
Whilst both sets of cells can be connected separate and distinct batteries,
one of which is able  electrically for cranking purposes, only the cells to
be mounted to the other. Such double battery      having the thicker plates
are connected electrically constructions require extensive changes to be
20  to the automobiles auxiliary circuits, thus providing made to the
vehicle electrical architecture, and are  for slower and longer discharge
periods. expensive to manufacture.                               During
recharging of the cells, all cells are It is therefore an object of the
present invention  connected electrically and thus the reverse cycle is to
provide an electric circuit for vehicles in general  occurring as in a
conventional storage battery. This which will obviate or minimize the
foregoing dis-  25  is made possible because all cells share a com-
advantages.                                          mon negative terminal
to earth. Accordingly, in the vehicle electric circuit the    In the
following more detailed description of the cells of each series of
connections are electrically  invention, reference will be made to the
accom- connected to only one common negative terminal       panying
drawings in which; and the electrode plates of the series are of thicker
30  Fig 1 is a side elevation of the battery sectioned plate material than
are the electrode plates of the    through two cell compartments. other
series; the electrode plates of the series       Fig 2 is a perspective
view of the monobloc being capable of slower deeper discharge as is
injection moulding of the battery showing inter- required for the vehicle's
auxiliary power circuits,   nal partitions. the electrode plates of the
other series are capable  35  Fig 3 is an enlargement of the cells having
of rapid shallow discharge as is required for inter-   thicker layered but
less positive plates showing nal combustion engine starting, said vehicle
electric  intercell connections. system furthermore comprising first a
heavy cur-       Figure 4 is an end elevation of the battery rent conductor
cable connected to the battery neg-      sectioned through the positive
terminals. ative terminal and earthed to said vehicle, second a   40  Fig 5
is a end elevation of the battery sectioned current conductor cable
connected to one or more       through the negative terminal. positive
terminals of said battery and connected to    Fig 6 is a top plane view of
the battery with lid a current first switch, said current switch being
removed showing cells arranged in series par- connected to the electric
starter motor of said        allel. vehicle, third a current conductor
cable connected   45  Fig 7 is a perspective illustration of a layered to
one or more of the battery's positive terminals     electrode plate
structure. and to the auxiliary circuits of said vehicle, fourth a  Fig 8
is a diagrammatic view of an electrical current electrical conductor cable
connected to one    layout usable with the battery of the invention.
positive terminal not engaged by said second cur-      Fig 9 is a
diagrammatic view of an alternative rent connector cable, said fourth
current conductor   50  electrical layout. cable being in common circuit
with the generator circuit line of said vehicle, then a second switch,
Detailed Description Of Preferred Embodiment fifth a current conductor
cable from said second switch connected to said terminal engaged by said
While the invention will be described in con- second current conductor
cable.                 55   nection with preferred embodiments, it will be
un- This invention therefore provides for a vehicle  derstood that the
invention is not intended to be electric circuit comprising a battery
having two sets  limited to the preferred embodiments. of cells arranged in
series parallel, thus providing 
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the present invention will be de-    ing specific current requirements
within the op- scribed in conjunction with an SLI Automotive Bat-  timized
configuration. tery, it should be appreciated that the invention is
Turning now to a more detailed description of equally applicable to any
other storage Battery     the present invention, there is shown in Figures
1 application. Indeed, the present invention can be   5   to 5 a preferred
embodiment of a 12 volt 12 cell adapted to use with an absorbed electrolyte
type of  battery of the present invention. battery as opposed to the
flooded-electrolyte bat-      Figure 1 shows a battery (1) with a
premoulded tery illustrated herein.                             container,
(2) with cover (3) lifted which will be Use of the present invention will
be particularly  attached to the container by suitable means. (4) is
advantageous in applications which require high   10   a negative terminal
post while both (5) and rapid discharge combined with longer and slower
(5a,obscured) are positive terminal posts. While the power draw off encased
within one casing and         terminal posts are illustrated as top
terminals, side having dimensions equivalent to conventional SLI
terminals or other terminal configurations could batteries.
likewise be employed. In general, the present invention is predicated   15
Each cell, as illustrated by figure 1, has a on the discovery that, by a
unique combination of    plurality of independent, alternately disposed,
posi- physical  parameters,  as  will be  discussed        tive electrode
plates (10) and negative electrode hereinafter, a storage battery can be
provided       plates (11). The plates (10) and (11) are disposed which is
characterized by dual or multiple or single  generally perpendicularly and
parallel to the parti- current flow with the ability to maintain a minimum
20  tions (7) but may also be at right angles. required rapid discharge
capacity during use and        The container, as best seen in figure 2, is
or after prolonged use of auxiliary circuits which   divided into a
plurality of cell compartments by require lower and slower current flow
characteris-  integrally formed partition walls (7) which lie essen- tics.
tially parallel to the end walls (6) of container (2) This performance
characteristic can be pro-   25  and at right angles to a further partition
(9) which vided for within the physical parameters of a con-   runs
parallel to walls (8) thus providing 12 cell ventional battery as set forth
herein. The conven-   compartments within the container. Whilst illustrat-
tional SLI battery, as previously mentioned, re-     ed as 12 cells running
in parallel to walls (8), other quires a reserve capacity to comply with
Interna-    configurations could likewise be employed. tional standards.
The reserve capacity of the con-   30  Wall (9), for example, is not
required when ventional battery is calculated on the basis that
"absorbed" electrolyte is employed. Wall (9) is should a battery's capacity
drop by 25% of normal,   essential when flooded electrolyte is employed. it
must still be capable of cranking the internal       Figure 3 sets forth an
example of alternative combustion engine.
layered positive electrode plates (10) from end on The present invention
therefore sets out to  35  and conventional negative electrode plates (11).
A overcome the problem of longer slower discharges     series connection
through wall (7) is also illustrated using up the available high discharge
capacity re-   by use of conventional lead straps (12). Separators quired.
The present invention hereinafter describes  (13) are also illustrated as
in conventional flooded how by weight and volume it is possible, by
electrolyte cells. However, absorbed electrolyte "optimized configuration",
to achieve a dual or  40   may also be used as separators in a further
aspect. multi current system  within standardized battery       Figure 4
shows a section through the positive container sizes. In this instance,
advantages of the  terminals (5) and (5a) of the present invention in a
present invention are in cost savings and compati-   dual current
configuration as separate from a multi- bility with conventional batteries.
current configuration and indicates positive termi- The present invention
can also be character-  45   nals (5) and (5a) in close proximity. ized in
relation to Total Capacity when by electrical   Figure 5 shows a section
through the negative switching, it is possible to obtain full use of all
terminal (4) of the present invention and indicates active material within
the battery for usual day to  common negative terminal connections through
day use as a conventional SLI battery. By electrical  partition (7) by
strap (40). circuit design, it is also possible to isolate that  50  Figure
6 is an overhead view of the cell com- section of the battery characterized
by plate design  partments indicating partitions (7)&(9), intercell con-
described herein as best suited for slower and       nections (12) and
positive connections (5) and (5a) longer current drawoff than cranking
requires. By    and negative connection (4) which indicate a series switch
or circuit design, the present invention also  parallel arrangement of
cells. prevents use of the rapid discharge capacity by the   55  In
accordance with the present invention, cells auxiliary circuits within an
automobile.            (a) to (f) of figure 6 have three layered positive 



The present invention will show that battery     electrode plates (10) and
conventional negative durability is increased substantially by distinguish-
electrode plates (11). Cells (g) through (I) have four 5    7
EP 0 370 534 B1                     8 conventional positive electrode
plates (13) and five  to provide larger surface area for cranking power.
conventional negative plates (11). Cells (a) to (f) are  Thicker plates
also require longer recharge cycles. connected in series and parallel to
cells (g) to (I) by  The present invention overcomes the problems straps
(12). Cell (f) is connected through the parti-  of plate stress caused by
longer or deeper dis- tion to cell (I) by strap (40) at the negative
terminal.   5   charges resulting from prolonged auxiliary use. It is Cells
(a) and (g) show separate positive post to     also effective in providing
surface current for rapid terminal (5) and (5a) of figure 1. Cell (I) shows
a  discharges. single negative post to terminal connection (4) of      The
use of layered positive plates also places figure 1. Partition (9) as
indicated previously is not  less  recharge   strain   on  the   vehicle's
required when absorbed electrolyte is used. Whilst  10  generator/altemator
which would be the case if it is shown here that layered electrodes are
used in  thick plates are used. Thick plates as previously cells (a) to (f)
inclusive, such electrodes may be   mentioned provide for deeper and longer
dis- used in any cell combination within the structure.   charges but also
require deeper and longer rechar- Figure 7 is a perspective view of a
layered      ges. electrode plate structure which indicates a section   15
Thin layered positive plates as in the present of active materials removed
for clarity of Illustration.  invention not only provide for greater
strength than A frame (14) has a similar appearance to conven-     a thick
plate of equal dimensions, but also makes it tional plate structures but
consists of two or more  easier for the electrolyte to penetrate into the
active frame structures placed against each other and       material of the
plates, by capillary action. having grids (15) which provide current paths
which   20  The cell configuration shown in figure 6 is only also restrain
the active material (16). A glass fibre  exemplary and many other
configurations could be mat (17) is also illustrated which is placed
between  used as the particular design is not crucial. Simi- the frames
(14) and grids (15) prior to "pasting"    larly, other multiples of plates
within each cell may over from either side of plate frames with active
be employed depending on overall capacity re- materials.
25   quirements of the specifications. The combination Capillary action,
enhanced by vehicle motion,    of layered plates also may include all cells
depend- allows electrolyte accessibility to the inner depths  ing on the
specification requirements, or more or of the active material.
less cells than indicated in Figure 6. Whilst it is appreciated that
greater surface        The use of thick, deep cycle plates, either in area
of active material directly increase by propor-  30  combination with
layered plates or thin plates, can tion the high current performance of a
conventional  also be used to provide alternative current "types". battery,
the present invention provides, by use of      The use of layered
electrodes as illustrated in dual or multiple layered positive electrode
plates,  Fig 7 also helps overcome the problem of active not only high
rapid discharge current when re-       mass fall off caused by vibration
during movement quired but also longer lasting but lower electrical  35  of
a vehicle in which a battery is installed. It should current when being
used for auxiliary loads. The     be understood that the present invention
is not use of layered positive plates provide greater resis-  restricted to
the use of layered structures as in- ance to damage as a result of deep
discharges       dicated by Fig 7. Indeed, folded structures may that occur
when the auxiliary circuits are operated  accomplish the same effect
provided that the elec- for longer periods of time. The discharge/recharge
40  trode is constructed as a single unit which is elec- cycle of a storage
battery places pressure on the    trically connected yet allows electrolyte
penetration positive plates in particular. A conventional SLI    to deep
within the structure by capillary assisted battery is in effect a design
trade-off between a    defussion. That is, the structure, in order to
provide deep cycle battery, which uses thick positive plates  correct
electrochemical reaction within the cell, to counter the effects of deep
discharges and re-  45   must be constructed electrically as one electrode
charge cycles, and a battery having a greater num-   and must also provide
electrolyte accessability to ber of thinner plates to provide the maximum
high    deep within the structure by providing suitable current for
cranking but for relatively short periods  capillary tracking between each
layer and by pro- of time.
viding diffusion through perforations or pores When an internal combustion
engine is being   50  throughout the active material. cranked, the current
requirements are so great that     It should also be understood that
although de- rapid discharge occurs. However, because the dis-    scribed
herein as positive electrodes, the said lay- charge is so rapid, generally
only the electrons at  ered electrodes are able to be used as negative the
plate surface are used. Electrons deeper into    electrodes. The number of
layers is not restricted 



the active material may not be available until the   55  and can be
determined by specification. cranking draw off is stopped for a period. A
second     Turning now  to manufacturing costs. The attempt at cranking
will produce a further flow of   present invention, as previously
mentioned, is gen- current. Thicker plates require more space volume
erally housed within the same dimensional param- 6    9                 EP
0 370 534 B1                    10 eters as an equivalent conventional SLI
battery.   alterations. Indeed, the battery can be manufac- Because the
conventional battery is designed pri-  tured by any well established
storage battery man- marily as a cranking battery, emphasis has been
ufacturer without any noticeable or major plant al- directed to heavy
intercell connectors so as to    terations. The injection moulding of the
casing and reduce resistance and thus enhance performance.   5   lid would
differ from those used for conventional The present invention, however, can
provide a      batteries. The injection moulding operation is nor-
compromise by providing dual/multi currents at     mally separated from the
assembly procedures, so positive terminals in close proximity as indicated
in  there are no problems of integration. The present Figure 3. The
intercell connectors may be com-   invention's injection moulding requires
no new ma- paratively reduced in weight as by circuit design it  10  terial
by weight or volume, and would not cost is possible to avoid a voltage drop
at the ignition  more than between 10% and 20% of the cost of coil,
resulting in a larger ignition spark and thereby  manufacturing a
conventional battery. When com- reducing the required cranking capacity.
paring it with the practice of using two batteries in The active material
used in the present inven-  an automobile, it is of course far cheaper.
tion is equal in weight and volume to a conven-  15    Figure 8 refers to a
battery (1) of the type tional SLI battery of the same dimensions. The
described herein as provided. The battery is ear- grids used in the present
invention are, in the case  thed through earth connector (18). The battery
pro- of the layered configuration, moulded from pure    vides two positive
leads (19) and (20). Positive lead lead. The layers of the plates, as
previously dis-  (19) is applied to the common terminal (21) of cussed,
creates a stronger structure thus reducing   20  ignition switch (22). The
ignition switch (22) may the need for additives such as antimony or cal-
provide a spare terminal (23) which can be con- cium. In this regard, the
gassing problems created  tacted by for example a reverse turn of the key
by the lead additives are reduced and the present  from which extends
electrical conductor (25) which invention, though able to "deep cycle", is
also able  may be used for example to allow a radio to play to be
manufactured as a "Maintenance Free" type   25   while the key is out. That
is to say it can provide battery.
an electrical connection when the key is in an The elimination of complex
venting plugs is     unlocked position. Lead (36) extending from termi-
therefore provided for with the present invention   nal (26) is utilized
for the auxiliaries and ignition which utilizes an isotonic design of cell
breathing  circuits of the motor vehicle in which the battery (1) system.
That is, no cap is provided over the ta-  so  is to be used. The generator
is connected directly pered filling and breathing inlet which is covered
to lead (19). Terminal (27) provides current through by a microporous
element such as teflon tape held  lead (28) to the solenoid (31) which is
then ac- in place by adhesion tape as illustrated at Fig 1.  tivated to
provide current to the starter motor (30) The Monobloc Injection Moulded
casing, figure   through lead (38). Lead (32) is an option and fur- 2,
shows one extra partition (9) as compared to a   35  ther high current lead
from the second positive conventional battery. This partition is required
in  terminal. If this lead is provided it effectively con- the flooded
electrolyte version of the battery. The  nects the two parts of the battery
in parallel there- partition, although apparently requiring more plastic
by providing additional current capacity to the start- material, has in
fact created a saving by weight of  er motor (30). When lead (32) is not
provided a material used. Partition (9) strengthens the casing   40
thermal cut off switch (33) is desirably provided. A by providing lateral
support. This then allows a   solenoid switch can be provided in lead (34)
which reduction in wall and partition thicknesses. For ex-  extends between
a further terminal (35) in the igni- ample, a conventional battery would
have external  tion switch (22) and the positive lead (20). A trip walls
measuring between 2.75 mm and 3.25 mm.       switch (39) may be provided
which is able to be Internal partitions on conventional batteries of simi-
45  operated by for example movement of the accel- lar size measure between
1.75 mm and 2.75 mm.      erator of the vehicle, the oil pressure switch,
the The present invention, in wet form, because of the  voltage regulator,
or some other item with the de- lateral support provided by partition (9),
reduces  sired item being the accelerator so that the switch the required
thickness of the external walls (6) and  becomes closed as the accelerator
is pressed. (8) of figure 2 to between 2.0 mm and 2.75 mm.  so  Switch (39)
must be provided to allow for rechar- Similarly, the internal partitions
can be reduced to  ging of the battery in use eliminating the need for a
between 1.50 and 1.75 mm. The additional plastic   diode in the circuit.
Lead (24) is the general acces- 



or polypropylene required for partition (9) is more  sory lead which
supplies current to vehicle acces- than compensated for by the reduction in
the thick-  sories independent of the ignition switch. ness of all walls
and partitions.              55      Figure 9 shows the construction of the
battery Calculations of manufacturing costs also must   (1) being provided
in substantially the same man- include plant alterations, etc. The present
invention  ner along with ignition switch (22) and positive is designed to
overcome the need for any plant     leads (19) and (20). Between the
positive leads (19) 7    11                 EP  0 370 534 B1
12 and (20) is connected a diode (37) which allows for      starting, said
vehicle electric system  further- recharging of the two parts of the
battery during        more comprising first a heavy current conduc-
standard use in substantially the known manner           tor cable (18)
connected to the battery nega- and without the need to provide switch (36)
or lead      tive terminal (4) and earthed to said vehicle, (32) of Figure
8.                                5       second a current conductor cable
(20) con- Thus it can be seen that at least in the pre-         nected to
one or more positive terminals (5, ferred form of the invention, a battery
is provided in   5a) of said battery and connected to a current which by
combination of thicker and thinner elec-        first switch (31), said
current switch being con- trode plates, the thickness determined by more or
nected to the electric starter motor (30) of said less layers, arranged in
cell structures that share a   10  vehicle, third a current conductor cable
(19) common earth terminal but have one or more posi-         connected to
one or more of the battery's tive terminals, which thereby provide through
elec-      positive terminals (5, 5a) and to the auxiliary trical scheme
plan a discharge management capa-          circuits of said vehicle, fourth
a current elec- bility of said cells and according to a current char-
trical conductor cable connected to one posi- acteristic which is variable
by choice of plate struc-   15  tive terminal not engaged by said second
cur- ture thickness.The use of either dry electrolyte or      rent
connector cable (20), said fourth current flooded electrolyte or a
combination of both is also     conductor cable being in common circuit
with provided.                                                the generator
circuit line of said vehicle, then a second switch (39), fifth a current
conductor Claims                                             20       cable
from said second switch (39) connected to said terminal engaged by said
second cur- 1. A vehicle electric circuit comprising a battery       rent
conductor cable (20). (1), said battery (1) comprising a container (2)
having a plurality of cells (A-L), said plurality of  2. An electrical
circuit as claimed in claim  1, cells (A-L) including at least two positive
termi-  25  wherein said second switch (39) is turned on nal cells (A, G)
and at least one negative           by depression of the accelerator of
said ve- terminal cell (L), each cell containing a plurality  hicle. of
alternating positive (10, 13) and negative (11) electrode plates separated
from each oth-    3. An electrical circuit as claimed in claim 1 in- er and
constituting a cell element stack, each   30  cluding a blocking diode (27)
between said of said plates including active material (16), the   positive
terminals (5, 5a) instead of the second positive electrode plates (10, 13)
of the cell       switch (39) with current flow in the direction element
stack in each positive terminal cell (A,     away from said generator line
circuit. G) being electrically connected to a positive terminal (5, 5a),
the negative electrode plates   35   4. An electrical circuit as claimed in
claim  1, of the cell element stack in the or each nega-       having a
thermal current overload circuit break- tive terminal cell (L) being
electrically con-       ing switch (33) between said positive terminals
nected to one negative terminal (4), each elec-      (5, 5a). trode plate
of each cell element other than a said terminal cell being electrically
connected   40   5. An electrical circuit as claimed in claim  1, in series
to the electrode plate of opposite         wherein an extra contact is
incorporated into polarity in an adjoining cell, the cells of each     the
heavy starter motor switch (31), such series (A-F; G-L) of connections
having sepa-        switch being supplied with current from more rate
positive terminals (5, 5a); and an elec-        than one positive terminal
(5, 5a) of said bat- trolyte in contact with the positive (10, 13) and   45
tery (1). negative (11) electrode plates in each cell, characterized in
that the cells of each series of  6. An electrical circuit as claimed in
claim  1, connections (A-F, G-L) are electrically connect-     wherein said
electrical system includes an igni- ed to only one common negative terminal
(4)          tion switch (22), and a further terminal (35) is and the
electrode plates (10, 11) of the series   50  included in said ignition
switch (22) which fur- 



(A-F) are of thicker plate material than are the     ther terminal (35)
provides a connection be- electrode plates (11, 13) of the other series (G-
tween said positive terminals. L); the electrode plates of the series (A-F)
being capable of slower deeper discharge as is    7. An electrical circuit
as claimed in claim  1, required for the vehicle's auxiliary power cir-  55
wherein electrical discharge or recharge of bat- cuits, the electrode
plates of the other series      tery cells is determined by operation of
pres- (G-L) are capable of rapid shallow discharge as      sure sensitive
switches such as those used for is required for internal combustion engine
oil pressure indication. 8    11                  EP 0 370 534 B1
12       *   C   L   M     S * and (20) is connected a diode (37) which
allows for       starting, said vehicle electric system  further-
recharging of the two parts of the battery during         more comprising
first a heavy current conduc- standard use in substantially the known
manner            tor cable (18) connected to the battery nega- and without
the need to provide switch (36) or lead       tive terminal (4) and earthed
to said vehicle, (32) of Figure 8.                                 5
second a current conductor cable (20) con- Thus it can be seen that at
least in the pre-          nected to one or more positive terminals (5,
ferred form of the invention, a battery is provided in    5a) of said
battery and connected to a current which by combination of thicker and
thinner elec-         first switch (31), said current switch being con-
trode plates, the thickness determined by more or         nected to the
electric starter motor (30) of said less layers, arranged in cell
structures that share a   10  vehicle, third a current conductor cable (19)
common earth terminal but have one or more posi-          connected to one
or more of the battery's tive terminals, which thereby provide through
elec-       positive terminals (5, 5a) and to the auxiliary trical scheme
plan a discharge management capa-           circuits of said vehicle,
fourth a current elec- bility of said cells and according to a current
char-     trical conductor cable connected to one posi- acteristic which is
variable by choice of plate struc-   15  tive terminal not engaged by said
second cur- ture thickness.The use of either dry electrolyte or        rent
connector cable (20), said fourth current flooded electrolyte or a
combination of both is also      conductor cable being in common circuit
with provided.                                                 the
generator circuit line of said vehicle, then a second switch (39), fifth a
current conductor Claims                                           20
cable from said second switch (39) connected to said terminal engaged by
said second cur- 1. A vehicle electric circuit comprising a battery
rent conductor cable (20). (1), said battery (1) comprising a container (2)
having a plurality of cells (A-L), said plurality of  2. An electrical
circuit as claimed in claim  1, cells (A-L) including at least two positive
termi-  25  wherein said second switch (39) Is turned on nal cells (A, G)
and at least one negative             by depression of the accelerator of
said ve- terminal cell (L), each cell containing a plurality    hicle. of
alternating positive (10, 13) and negative (11) electrode plates separated
from each oth-     3.  An electrical circuit as claimed in claim 1 in- er
and constituting a cell element stack, each   30    cluding a blocking
diode (27) between said of said plates including active material (16), the
positive terminals (5, 5a) instead of the second positive electrode plates
(10, 13) of the cell        switch (39) with current flow in the direction
element stack in each positive terminal cell (A,       away from said
generator line circuit. G). being electrically connected to a positive
terminal (5, 5a), the negative electrode plates   35   4. An electrical
circuit as claimed in claim  1, of the cell element stack in the or each
nega-         having a thermal current overload circuit break- tive
terminal cell (L) being electrically con-         ing switch (33) between
said positive terminals nected to one negative terminal (4), each elec-
(5, 5a). trode plate of each cell element other than a said terminal cell
being electrically connected   40   5. An electrical circuit as claimed in
claim  1, in series to the electrode plate of opposite          wherein an
extra contact is incorporated into polarity in an adjoining cell, the cells
of each      the heavy starter motor switch (31), such series (A-F; G-L) of
connections having sepa-          switch being supplied with current from
more rate positive terminals (5, 5a); and an elec-          than one
positive terminal (5, 5a) of said bat- trolyte in contact with the positive
(10, 13) and   45  tery (1). negative (11) electrode plates in each cell,
characterized in that the cells of each series of  6. An electrical circuit
as claimed in claim  1, connections (A-F, G-L) are electrically connect-
wherein said electrical system includes an igni- 



ed to only one common negative terminal (4)           tion switch (22), and
a further terminal (35) is and the electrode plates (10, 11) of the series
so  included in said ignition switch (22) which fur- (A-F) are of thicker
plate material than are the      ther terminal (35) provides a connection
be- electrode plates (11, 13) of the other series (G-      tween said
positive terminals. L); the electrode plates of the series (A-F) being
capable of slower deeper discharge as is     7. An electrical circuit as
claimed in claim  1, required for the vehicle's auxiliary power cir-  55
wherein electrical discharge or recharge of bat- cuits, the electrode
plates of the other series       tery cells is determined by operation of
pres- (G-L) are capable of rapid shallow discharge as       sure sensitive
switches such as those used for is required for internal combustion engine
oil pressure indication. 8    13                EP0370534B1
14 8. An electrical circuit according to claim  1,        denplatten
umfasst, jede dieser Platten aktives wherein the series of cells (A-F)
having thicker    Material (16) aufweist, die positiven Elektroden- plate
material have less plates per volume         platten (10, 13) des
Zellenelementenstapels in space, the current capacity being equal to the
jeder Zelle (A, G) mit positiver Klemme mit other series of cells (G-L)
having thinner   5     einer positiven Klemme (5, 5a) elektrisch ver-
plates.                                            bunden sind, die
negativen Elektrodenplatten des Zellenelementenstapels In der oder den 9.
An electrical circuit according to claim  1,        Zelle(n) (L) mit
negativer Klemme mit einem wherein said positive terminals (5, 5a) in the
einzigen negativen Klemme (4) elektrisch ver- battery (1) are in close
proximity.        10      bunden sind, jede Elektrodenplatte Jedes Zel-
lenelementes ausser einer dieser Zellen mit 10. An electrical circuit
according to claim  1,       Klemme mit der Elektrodenplatte ungleichna-
wherein at least some of said plates in the        miger PolaritAt in einer
angrenzenden Zelle battery (1) comprise two or more layers.
elektrisch in Reihe geschaltet ist, und die Zel- 15     len jeder
Reihenschaltung (A-F; G-L) separate 11. An electrical circuit according to
claim  1,       positive Klemmen (5, 5a) aufweisen; und mit wherein said
electrolyte in each battery cell      einem Elektrolyten, der mit den
positiven (10, comprises (one of) an absorbed electrolyte (or      13) und
negativen (11) Elektrodenplatten in dry and a flooded electrolyte).
jeder Zelle in Kontakt ist, dadurch gekenn- 20   zelchnet, dass die Zellen
jeder Reihenschal- 12. An electrical circuit according to claim  1,
tung (A-F, G-L) mit nur einer einzigen gemein- wherein said battery plates
are separated by a     samen negativen Klemme (4) elektrisch ver- separator
(13) and said separators are impreg-     bunden sind und die
Elektrodenplatten (10,11) nated with electrolyte and placed in dry form.
der einen Reihenschaltung (A-F) aus dickerem 25      Plattenmaterial als
die Elektrodenplatten (11, 13. An electrical circuit according to claim  1,
13) der anderen Reihenschaltung (G-L) beste- wherein each battery layer
includes a grid (15),   hen; wobei die Elektrodenplatten der einen
reinforcing material (17) being provided be-        Reihenschaltung (A-F)
einer langsameren, tie- tween each layer so that the grid structures
feren, fUr die Hilfsstrom-Versorgungsschaltun- within each cell require a
minimum  or no   30     gen des Kraftfahrzeuges erforderlichen Entla-
strengthening additives.                           dung fahig sind, die
Elektrodenplatten der an- deren Reihenschaltung (G-L) einer schnellen, 14.
An electrical circuit according to claim 1, the    unvollstdndigen, far das
Starten eines Verbren- battery (1) having venting holes of isotonic
nungsmotors erforderlichen Entladung fahig design from each cell, said
venting holes being   35  sind, und das elektrische System des Kraft-
covered with teflon to prevent liquid escape       fahrzeugs zudem erstens
ein mit der negativen but to allow gas escape and/or recombination.
Klemme (4) der Batterle verbundenes und an dem Kraftfahrzeug geerdetes
Starkstromleiter- 15. An electrical circuit according to claim  1,
Kabel (18), zweitens ean mit einer oder mehre- wherein said electrolyte in
each battery cell  40  ren positiven Klemmen (5, 5a) der Battarie comprises
a dry electrolyte.                       verbundenes und mit einem  ersten
Strom- schalter (31) verbundenes Stromleiterkabel 16. An electrical circuit
according to claim  1,       (20), wobei dieser Stromschalter mit dam Mo-
wherein said electrolyte in each battery cell      tor (30) des
elektrischen Starters des Kraftfahr- comprises a flooded electrolyte.
45      zeuges verbunden ist, drittens ein mit einer oder mehreren der
positiven Klemmen (5, 5a) 



PatentansprUche                                        der Batterie und mit
den Hilfsschaltungen des Kraftfahrzeuges verbundenes Stromleiterkabel 1.
Elektrische Schaltung far ein Kraftiahrzeug mit     (19), viertens ein mit
einer einzigen positiven einer Batterie (1), welche einen Beh~lter (2)  5o
Klemme, die nicht durch das zweite Stromlei- mit einer Vielzahl von Zellen
(A-L) umfasst,       terkabel (20) belegt ist, verbundenes elektri- wobel
diese Vielzahl von Zellen (A-L) minde-       sches Stromleiterkabel,
welches in der glei- stens zwei Zellen (A, G) mit positiver Klemrme
chen Schaltung liegt wie die Schaltungsleitung und mindestens eine Zelle
(L) mit negativer        der Lichtmaschine des Kraftfahrzeuges, dann Klemme
umfasst, wobei jade Zelle eine Viel-  55    einen zweiten Schalter (39),
und fUnftens ein zahl von abwechselnd positiven (10, 13) und
Stromrleiterkabel, welches, von dem  zwelten negativen (11), voneinander
getrennten und ei-     Schalter (39) ausgehend, mit der vom zweiten nen
Zellenelementenstapel bildenden Elektro-       Stromleiterkabel (20)
belegten Klemme verbun- 1 1|1||111111 ll11 1|1 11 ||19    15
EP 0 370 534 B1                         16 den ist, umfasst.
11. Elektrische Schaltung nach Anspruch 1, bei welcher der Elektrolyt in
jeder Batteriezelle 2. Elektrische Schaltung nach Anspruch 1, bei
entweder einen absorbierten Elektrolyten odor welcher der zweite Schalter
(39) durch das           einen trocknen Elektrolyten und einen als FlUs-
DrOcken des Gaspedals des Kraftfahrzeuges   5        sigkeit einzufUllenden
Elektrolyten enthalt. eingeschaltet wird. 12. Elektrische Schaltung nach
Anspruch 1, bei 3. Elektrische Schaltung nach Anspruch 1, die
welcher die Batterieplatten durch einen Sepa- zwischen den positiven
Klemmen (5, 5a) an-           rator (13) getrennt sind, wobel die
Separatoren stelle des zweiten Schalters (39) eine Sperrdio-  'a  mit
Elektrolyten impr~gniert sind und in trocke- de (27) mit einer
Stromrichtung weg von der          nom Zustand eingesetzt werden.
Schaltungsleitung der Lichtmaschine enthalt. 13. Elektrische Schaltung nach
Anspruch 1, bei 4. Elektrische Schaltung nach Anspruch 1 mit ei-
welcher jede Batterieschicht ein Gitter (15) um- nem  thermischen
Oberstrom-Schaltungsunter-  is      fasst, wobei zwischen jeder Schicht
Verstar- brechungsschalter (33) zwischen den positiven        kungsmaterial
(17) vorgesehen ist, so dass die Klemmen (5, 5a).
Gitterstrukturen innerhalb jeder Zelle minimale oder keine
Verstarkungszusatze erfordern. \ Elektrische Schaltung nach Anspruch 1, da-
durch gekennzeichnet, dass ein weiterer Kon-   20   14. Elektrische
Schaltung nach Anspruch 1, wobel takt in dem  Starkstromschalter (31) flr
den         die Batterie (1) fUr jede Zelle BelUftungsl6cher Motor des
Starters vorgesehen ist, wobei die-        isotonischer Gestaltung
aufweist, wobel diese ser Schalter von mehr als einer positiven
Bel~ftungsl8cher mit Teflon bedeckt sind, um Klemme (5, 5a) der Batterle
(1) mit Strom            das Entrinnen von FlUssigkeit zu verhindern
versorgt wird.                              26       und das Entweichen
und/oder die Rekombina- tion von Gas zu ermdglichen. 6. Elektrische
Schaltung nach Anspruch 1, bei welcher das elektrische System einen ZUnd-
15. Elektrische Schaltung nach Anspruch 1, bei schalter (22) aufweist und
In diesem  ZOnd-          welcher der Elektrolyt in jeder Batteriezelle ei-
schalter (22) eine weitere Klemme (35) enthal-  30   non trocknen
Elektrolyten umfasst. ten ist, wobei diese weitere Klemme eine Ver- bindung
zwischen den positiven Klemmen er-       16. Elektrische Schaltung nach
Anspruch 1, bei stellt.
welcher der Elektrolyt in jeder Batteriezelle ei- nen als Fllissigkeit
einzufOllenden Elektrolyten 7. Elektrische Schaltung nach Anspruch 1, bei
35        enthalt. welcher die elektrische Entladung odor Wie- deraufladung
der Batteriezellen durch die Be-    Revendications tatigung
druckempfindlicher Schalter, wie sie fUr Oldruckanzeige verwendet werden,
be-         1. Circuit electrique de vehicule comportant un stimmt wird.
40       accumulateur (1), cot accumulateur (1) corn- portant un r6cipient
(2) prdsentant une pluralit6 8  Elektrische Schaltung nach Anspruch 1, bei
de cellules (A-L), cette pluralite de cellules (A- welcher die Zellenreihe
(A-F) mit dickerern          L) comprenant au moins deux cellules (A, G)
Plattenmaterial weniger Platten pro Rauminhalt       de borne positive et
au moins une collule (L) 



aufweist, wobel die Strombelastbarkeit gleich   45   de borne n6gative,
chaque cellule contenant derjenigen der anderen Zellenreihe (G-L) mit
une pluralite de plaques d'electrode positives den danneren Platten ist.
(10, 13) et negatives (11) en alternance, sepa- rdes les unes des autres et
constituant un 9. Elektrische Schaltung nach Anspruch 1, bei
empilement d'6lements de cellule, chacune de welcher die positiven Klemmen
(5, 5a) in der  so     ces plaques comportant du materiau actif (16),
Batterie (1) in nachster Nahe voneinander an-       les plaques d'electrode
positives (10, 13) de geordnet sind.
I'empilement d'6l6ments de cellule etant, dans chaque cellule (A, G) de
borne positive, electrl- 10. Elektrische Schaltung nach Anspruch 1, bei
quement connectees a une borne positive (5, welcher wenigstens einige der
Platten in der  5s     5a), les plaques d'electrode negatives de l'em-
Batterie (1) zwei oder mehr Schichten enthal-        pilement d'6lements de
cellule etant, dans la ten.
ou chaque cellule (L) de borne negative, elec- triquement connectees a une
unique borne 1 111111111111111111111111    17                EP 0 370 534
B1                     18 negative (4), chaque plaque d'6lectrode de
3. Circuit electrique selon la revendication 1 corn- chaque 6lment de
cellule autre que lune de        portant entre ces bornes positives (5, 5a)
une ces cellules de borne 6tant electriquement         diode de blocage
(27) au lieu du deuxieme connectee en s6drie a la plaque d'6lectrode de
interrupteur (39) avec une direction de passa- polarite opposde dans une
cellule adjacente,   5   ge du courant dans le sens qui s'eloigne de les
cellules de chaque serie de connexions (A-     cette ligne d'alimentation
du circuit de gendra- F; G-L) pr~sentant des bomes positives sdpa-
trice. reos (5, 5a); et un electrolyte en contact avec les plaques
d'6lectrode positives (10, 13) et   4. Circuit dlectrique selon la
revendication 1, prd- negatives (11) dans chaque cellule, caractbrl-  10
sentant entre ces bornes positives (5, 5a) un s9 en ce que les cellules de
chaque s6rie de       thermo-interrupteur (33) d'ouverture de circuit
connexions (A-F; G-L) sont electriquement          pour le cas de surcharge
due au courant. connecteos & une unique borne n6gative (4) ot les plaques
d'6lectrode (10, 11) de l'une des   5. Circuit dlectrique selon la
revendication 1, series (A-F) sont faites en mat6riau de plaque   15  dans
lequel un contact supplimentaire est In- plus 4pals que ne le sont les
plaques d'4loc-      corpore d A'interrupteur (31) de courant fort trode
(11, 13) de l'autre serie (G-L); les pla-    pour le moteur du demarreur
electrique, cet ques d'electrode de la serie (A-F) presentant
interrupteur etant alimente en courant a partir une capacit6 de d6charge
lente et profonde         de plus d'une borne positive (5, 5a) de cot vW
comme cela est requis pour les circuits d'ali-  20  accumulateur (1).
mentation auxiliaire du vehicule, les plaques d'6lectrode de l'autre sdrie
(G-L) pr6sentant   6. Circuit electrique selon la revendication 1, une
capacit6 de decharge rapide et peu pro-        dans lequel ce systeme
electrique comprend fonde comme cola est requis pour le demarra-       un
interrupteur d'allumage (22), et une borne ge d'un moteur A combustion
interne, ce sys-  25   supplimentaire (35) est comprise dans cot In- teme
electrique do vehicule comportant en ou-      terrupteur d'allumage (22),
cette une borne tre promierement un cable conducteur (18) de
supplementaire (35) r6alisant une connexion courant fort connect6 a la
borne negative (4)      entre ces bornes positives. de l'accumulateur et
relie & la masse du vehi- cule, deuxibmement un cable conducteur do   30
7. Circuit electrique selon la revendication 1, courant (20) connecte A une
ou plusieurs bor-      dans lequel la d6charge electrique ou la re- nes
positives (5, 5a) de cot accumulateur et       charge des cellules
d'accumulateur est d6ter- connecte a un premier interrupteur de courant
minee par l'actionnement d'interrupteurs sensi- (31). cot Interrupteur de
courant 6tant connect6   bles & la pression tels que coux qul sont au
moteur (30) du d~marreur dlectrique de ce   35  utilises pour une
indication de pression d'hulle. vehicule, troisiemement un cable conducteur
de courant (19) connecte a une ou plusiours     8. Circuit 6bectrique selon
ia revendication 1, des bomes positives (5, 5a) de l'accumulateur      dans
lequel la sdrie de cellules (A-F) compor- et aux circuits auxiliaires de ce
vWhicule, qua-   tant un materiau de plaque plus 6pais prisente tribmement
un cable conducteur de courant  40       moins de plaques par unite de
volume disponi- 6lectrique connect4 A une unique borne positi-      ble, la
capacit6 en courant 6tant egale a cello ve qui n'est pas en engagement avec
ce             de l'autre serie de cellules (G-L) qui pr6sentent 



deuxibme cable conducteur de courant (20),         des plaques plus minces.
ce quatribme cable conducteur de courant 6tant dans le m8me circuit quo la
ligne d'ali-  45  9. Circuit 6lectrique selon la revendication 1, mentation
du circuit de generatrice de co vehi-    dans lequel ces bomes positives
(5, 5a) dans cule, puis un douxieme interrupteur (39), cin-
I'accumulateur (1) sont situ~es en 6troite proxi- quiemement un cable
conducteur de courant          mite l'une de l'autre. venant de ce deuxibme
interrupteur (39) et connecte & cette borne qui est en engagement  50  10.
Circuit electrique selon la revendication 1, avec ce deuxieme cable
conducteur de cou-          dans lequel au moins quelques-unes de ces rant
(20).                                         plaques dans l'accumulateur
(1) comportent deux couches ou plus. 2. Circuit 6lectrique selon la
revendication 1, dans lequel co deuxibme interrupteur (39) est  66  11.
Circuit electrique selon la revendication 1, ferm4 par le fait d'appuyer
sur l'acc6l6rateur     dans lequel cot electrolytb comprend dans de ce
vehicule.                                    chaque cellule d'accumulateur
soit un electro- lyte absorb6, soit un 4lectrolyte sec et un 11111111 Lll
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6lectrolyte liquide a y verser. 12. Circuit electrique selon la
revendication 1, dans lequel ces plaques d'accumulateur sont separ~es par
un separateur (13) et ces separa-   5 teurs sont impregn6s d'6lectrolyte et
mis en place sous forme seche. 13. Circuit 6lectrique selon la
revendication 1, dans lequel chaque couche d'accumulateur   10 comporte une
grille (15), du materiau de ren- fort (17) etant prevu entre chaque couche
de sorte que les structures de grille au sein de chaque cellule no
requibrent qu'un minimum ou pas du tout d'additifs de renfort.      15 14.
Circuit 6lectrique selon la revendication 1, I'ac- cumulateur (1)
prdsentant des trous de ventila- tion de conception isotonique pour chaque
cel- Iule, ces trous de ventilation 6tant couverts de   20 Teflon pour
empfcher l'echappement de liqui- de tout en permettant l'echappement et/ou
la recombinaison de gaz. 15. Circuit 6lectrique selon la revendication 1,
25 dans lequel cot Electrolyte comprond un 6lec- trolyte sec dans chaque
collule d'accumula- teur. 16. Circuit electrique selon la revendication 1,
30 dans loquel cet electrolyte comprend un elec- trolyte liquide a verser
dans chaque cellule d'accumulateur. 35 -<    llilc 1111111MINEl 11 1l
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