
(54) ELECTRIC STORAGE BATTERIES                      (71) We, JOSEPH  LUCAS
(INDUSTRIES)  a similar projection on the other strap, or
LIMITED, of Great King Street, Birmingham  into contact with the other
strap itself. The                   19, a British Company, do hereby
declare the  welding pressure and current then not only
invention for which we pray that a Patent  interconnect the two straps, but
ensure that                 may be granted to us, and the method by  the or
each movable projection is connected  50                 which it is to be
performed, to be particularly  to its own strap.
described in and by the following state-    An example of the invention is
illustrated                   ment: -
in the accompanying drawings, in which,                     It is known to
interconnect plate groups    Figure 1 is a perspective view of a pack
10  (i.e. packs of battery plates and separators) in  of battery plates and
separators,  55      adjacent cells of an electric storage battery by
Figure 2 is a perspective view of a battery                  resistance
welding. For this purpose the appro-   box with all but one of the packs in
posi-                  priate plates in each group are connected to  tion,
a bar having an integral strap upstanding    Figure 3 is a part-sectional
view of the              15  from one end thereof so as to lie parallel to
battery box illustrating a stage in the method  60 the partition wall
within which the hole is  before the completion of the intercell connec-
formed. The two straps are then intercon-  tions,                  nected
through the wall, and for this purpose    Figure 4 is a fragmentary view
similar to                  one of the straps may be formed with an in-
Figure 3 but showing the intercell connection             20  tegral
projection which extends through the  prior to the passage of welding
current,  65                  hole and contacts the other strap, or both
Figure 5 is an enlarged sectional view of                  straps can be
formed with integral projections  part of an intercell connector prior to
com-                  which interengage within the hole, or alter-  pletion
of the intercell connection.                  natively a separate slug can
be inserted within    Figure 6 is a part-sectional view of the
25  the hole. In all three cases electrodes are  battery box lid. and
70                  brought into contact with the straps and cur-
Figures 7 and 8 respectively are a longi-                  rent is passed
between them whilst pressure  tudinal section and a perspective view of one
is maintained to interconnect the strap and  form of welding electrode.
at the same time seal the hole.                Referring to the drawings, a
battery box 11              30    Where a strap is formed with an integral
is moulded from rubber or a thermoplastic, 75                  projection,
difficulty is experienced in insert-  for example polypropylene  the box
including                  ing the plate group in its cell, because the
partition walls 12 dividing the box into six                  projection
fouls the partition wall. Similarly,  compartments. Each compartment
receives a                  where a separate slug is placed in the hole,
pre-formed pack 13 of battery plates and              35  the slug must
extend from each end of the  separators, the tops of the plates and separa-
80   hole, and the slug fouls the plate group as  tors being protected by a
perforated splash                  the plate group is inserted.
guard 14. The plates in the individual packs                    The present
invention, which seeks to over-   are interconnected in parallel, and the
two                  come these difficulties, utilizes a strap having  sets
of plates in each of the four packs which              40  associated
therewith a projection which ex-  are to be mounted in the central compart-
85                  tends rearwardly  from the strap so that it  ments of
the box 11 are connected respec-                  does not foul the
partition wall. However,  tively to conductive bars 15 formed with in- 



although the projection extends rearwardly,  tegral straps 16 which in use
extend substan-                  it can be moved under pressure so that it
is  tially parallel to the partition walls 12. The             45  forced
into the hole, either into contact with  straps 16 are formed integrally
with projec-  90                 2
1,222,207                                       2    tions 31, best shown
in Figure 5, it will be  both the box and the lid into physical engage-
noted that the projections 31 extend rear-  ment with a heated plate, and
then pressing            wardly from the straps 16, considered relative
the box and lid together.            to the partition walls, and are
connected to    Although it is clearly more convenient to        5  their
appropriate straps 16 by  a thin neck  use the welding electrode to force
the pro-  70            portion 32 which is frangible.            jections
into engagement with one another, The packs which are to be placed in the
and then to pass the welding current, it will            end compartment of
the battery box each have  be appreciated that separate tools could be
one set of  plates connected to a bar 15, but  employed for these two
operations if desired.        10  their other set of plates are connected
respec-  Figures 7 and 8 show a form of welding elec-  75            tively
to the terminal posts 17  of the battery.  trode suitable for use after the
projections              The partition walls 12 have holes formed  have
been forced into engagement with one            therein, and the
arrangement is such that when  another.     the packs are positioned in the
box 11, each    Referring to Figures 7  and 8,. the electrode     .  15
projection 31 will be opposite a hole. Because  includes a body 61 having
in one surface a  80           the projections 31 extend rearwardly, they
do  slot in which a leaf spring 62 is secured by           not interfere
with  the  insertion  of the  means of a screw 63. The free end of the
packs into the compartments. When the packs  leaf spring 62 is urged
downwardly into con-           are all in position, a tool 18 incorporating
a  tact with the body 61 by virtue of its own        20  pair of welding
electrodes 21, 22  is positioned  resilience, and incorporates an
adjustable grub  85            with the electrodes 21, 22 engaging a pair
screw 64 urging a stepped cylindrical insert            of projections 31
to be interconnected, and  66 into the stepped portion 65a of a bore 65
pressure is applied to cause the projections  formed in the body 61. The
bore 65 is shaped            31 to move towards one another until they are
as shown at 65b to accept the strap 16, and       25. in contact within the
hole in the partition  the arrangement is such that during welding  90
wall, as shown in Figure 4. During this part  the leaf spring 62 will first
flex, and then            of the operation, each projection 31 is forced
apply a controlled pressure to the strap 16            into and through the
hole in the strap 16, and  through the intermediary of the screw 64. The
it will be noted that each  projection is of  pressure can, of course, be
adjusted by vary- 30  greater cross-section than the hole in its asso-  ing
the setting of  the screw 64. In a typical  95           ciated strap 16
so that the projection will be  example using the electrode shown in
Figures           a tight fit within the hole in the strap 16.  7 and 8, a
50 c.s. mains supply was employed,    When portions 31a of the projections
are  and a force varying between 750 and 1500           in contact, welding
current is passed between  pounds was applied for 20 cycles, the increase
35  them, this  current causing the projections to  in force from 750 to
1500 pounds being caused  100           become interconnected and firmly
connected  by the recovery  of the leaf spring 62. A cut-           to
their appropriate straps 16  The welding  rent of 6500 amps was then passed
for 60           operation seals the hole, and although not  cycles after
which the current was stopped           shown in the drawings, it is
preferable to  but the pressure maintained for another 5       40  form
the straps with upstanding rings sur-  seconds.
105           rounding  the projections, these rings biting    In a
modification, the projections 31 are           nto the partition wall to
assist in sealing the  separate from the straps 16, which are formed
hole in the partition wall, and also serving to, with holes in which the
projections 31 engage           prevent movement of each pack in a
direction  as a tight fit. This modification makes no           example
using a 50 c.s. mains supply, a two    A similar method to that described
can be           thousand pound force was applied for 15  used to form a
connection through a wall of           cycles, after which the force was
maintained  the battery box so as to provide, for example,           and a
current of 20,000 amps was passed. for  an 8 volt tapping on a 12 volt
battery.       50  40 cycles. whereafter the current was stopped
but the pressure was applied for a further 90    WHAT WE CLAIM  IS:'-
115    cycles.                                     1. A method of
interconnecting plate groups             When all the intercell connections
have been  situated in adjacent cells of an electric stor- 



made, a lid shown in Figure 6  is secured  age battery through a hole in a
partition wall       55  to the battery box. The lid 23 is also moulded
between the cells, comprising connecting the           from polypropylene
and has a  peripheral edge  plate groups to a pair of conductive bars re-
120           adapted to engage the too of  the box,  to-  spectively which
at their ends adjacent the           ether with ribs 24 adapted to engage
the  partition wall are formed with straps extend-           tops of the
walls 12. The lid is moulded with  ing substantially parallel to the
partition wall,      60  six filling holes (not shown) which, when the
placing the plate groups within their respec-           lid is in position,
are above the six compar-  tive cells, there being no material within the
125           ments respectively  and'is further formed with  hole in the
partition wall at this stage, but at         a pair of integral upstanding
hollow spigots  least one of said straus  having associated           25
which receive the terminal posts 17 respec-  therewith a projection which
extends from the      65  tively. The welding  is effected by  bringing
strap in a  direction away from the partition                2
1,222,207                                           2  tions 31, best shown
in Figure 5, it will be  both the box and the lid into physical engage-
noted that the projections 31 extend rear-  ment with a heated plate, and
then pressing           wardly from the straps 16, considered relative  the
box and lid together.           to the partition walls, and are connected
to    Although it is clearly more convenient to    5   their appropriate
straps 16  by a thin neck  use the welding electrode to force the pro-  70
portion 32 which is frangible.                jections into engagement with
one another,             The packs which are  to be placed in the  and then
to pass the welding current, it will           end compartment of the
battery box each have  be appreciated that separate tools could be
one set of plates connected.  to a bar 15, but  employed for these two
operations if desired.   10  their other set of plates are  connected
respec-  Figures 7 and 8 show a form of welding elec-  75           tively
to the  terminal posts 17 of the battery.  trode suitable for use after the
projections             The partition walls 12  have holes formed  have
been forced into engagement with  one           therein, and the
arrangement is such that when  another           the packs are positioned
in  the box 11, each   Referring to Figures 7 and 8, the electrode       15
projection 31 will be opposite a  hole. Because  includes a body 61 having
in one surface a  80    15       the projections 31 extend rearwardly, they
do  slot in which a leaf spring 62 is secured by  not interfere  with  the
insertion  of the  means of a screw 63. The free end of the           packs
into the compartments. When the packs  leaf spring 62 is urged downwardly
into con-           are all in position, a tool 18 incorporating a  tact
with the body 61 by virtue of its own       20. pair of welding electrodes
21, 22 is positioned  resilience, and incorporates an adjustable grub  85
with the electrodes 21, 22 engaging a pair  screw 64 urging a stepped
cylindrical insert           of projections 31   to be interconnected, and
66 into the stepped portion 65a of a bore 65           pressure is  applied
to cause the projections  formed in the body 61. The bore 65 is shaped
31 to move towards one another until they are  as shown at 65b to accept
the strap 16, and       25  in contact within  the hole in the partition
the arrangement is such that during welding  90           wall, as shown in
Figure 4.  During this part  the leaf spring 62 will first flex, and then
of the operation, each projection 31 is forced  apply a controlled pressure
to the strap 16           into and through the hole in the strap 16, and
through the intermediary of the screw 64. The           it will be noted
that each  projection is of  pressure can, of course, be adjusted by vary-
30  greater cross-section than the hole in its asso-  ing the setting of
the screw 64. In. a typical  95           clated strap 16  so that the
projection will be  example using the electrode shown in Figures
a tight fit within  the hole in the strap 16.  7 and 8, a 50 c.s. mains
supply was employed,              When portions 31a of  the projections are
and a force varying between 750 and 1500           in contact, welding
current is passed between  pounds was applied for 20 cycles, the increase
35  them, this. current causing the projections  to  in force from 750 to
1500 pounds being caused  100           become interconnected and  firmly
connected  by the recovery of the leaf spring 62. A cur-           to their
appropriate straps. 16. The welding  rent of 6500 amps was then passed for
60           operation seals the hole, and although not  cycles after which
the current was stopped           shown in the drawings, it is preferable
to  but the pressure maintained for another 5       40  form  the straps
with upstanding rings sur-  seconds.
105           rounding the projections, these rings biting    In a
modification, the projections 31 are           into the partition wall to
assist in sealing the  separate from the straps 16, which are formed 



hole  in the partition wall  and also serving to  with holes in which the
projections 31 engage           prevent movement of each pack in a
direction  as a tight fit. This modification makes no       45  Parallel to
the partition walls. In a typical  difference to the method described.
110            example   using a 50 c.s. mains supply a two   A similar
method to that described can be            thousand pound force was
applied for 15  used to form a connection through a wall of
cycles, after which  the force was  maintained  the battery box so as to
provide, for example,            and a current of 20,000 amps was passed
for  an 8 volt tapping on a 12 volt battery.       50  40 cycles.
whereafter the current was stopped            but the pressure  was applied
for a further 90    WHAT WE CLAIM  IS:-                      115
cycles.                                         1. A method of
interconnecting plate groups              When all the intercell
connections have been  situated in adjacent cells of an electric stor-
made, a lid shown in Figure 6 is secured  age battery through a hole in a
partition wall       55  to the battery box. The lid 23 is also moulded
between the cells, comprising connecting the.            from polypropylene
and has a peripheral edge  plate groups to a pair of conductive bars re-
120            adapted to  engage the top of the box, to-  spectively which
at their ends adjacent the            ether with ribs  24 adapted to engage
the  partition wall are formed with straps extend-            tops  of the
walls  12. The  lid is moulded with  ing substantially parallel to the
partition wall,      60  six filling  holes (not shown) which, when the
placing the plate groups within their respec-            lid is in
position, are above the six compart-  tive cells, there being no material
within the 125            ments respectively  and is further formed with
hole in the partition wall at this stage, but at            a pair of
integral upstanding  hollow, spigots  least one of said straps having
associated            25  which receive the terminal posts  17 respec-
therewith a projection which extends from the       65  tively. The welding
is effected by bringing  strap in a direction away from the partition
3                                  1,222,207
3  wall, applying a force to said projection to    5. A  method as claimed
in any one of cause it to move relative to its strap into the  claims 1 to
4 in which each projection has a                 hole in the partition wall
and to make con-  cross-section greater than the cross-section of  tact
with part of the other strap, and then  a hole within its strap which it
will occupy  5  forming a connection between the straps by  after the
welding operation, so ensuring a  30 resistance welding, the resistance
welding serv-  tight fit between the projection and its strap. ing further
to seal  the hole in the partition    7. A  method as claimed in any one of
wall and to ensure that the projection is  claims 1 to 6 in which each
projection is firmly connected to its strap.                integral with
its strap. 10   2. A method as claimed in claim 1 in which     8. A  method
as claimed in any one of  35 each of the straps has associated therewith a
claims 1 to 6 in  which each projection is projection, and the force is
applied to both  separate from its strap but is a tight fit in a
projections so that the projections are moved  hole in its strap.
simultaneously and meet within the hole in    9. A method of
interconnecting plate groups 15  the partition wall.
situated in adjacent cells of an electric storage  40 3. A method as
claimed in claim 1 or claim   battery, substantially as herein described
with 2 in which the force is applied to the or each  reference to the
accompanying drawings. projection through  the intermediary  of the     10.
An electric storage battery having inter- welding electrodes.
cell connections made by a method in accord- 20   4. A method as claimed in
claim 3 in which  ance with any one of the preceding claims.     45 each
electrode includes a resilient portion which is deformed when the force  is
first               MARKS & CLERK, applied to the projections, and then
re-assumes         Chartered Patent Agents, its original position to apply
a progressive            Agents for the Applicant(s). 25  force to the
projection. Printed for Her Majesty's Stationery Office, by the Courier
Press, Leamington Spa, 1971. Published by The Patent Office, 25 Southampton
Buildings, London, WC2A 1AY, from which copies may be obtained.    


