
(54) INTERCELL CONNECTIONS IN ELECTRIC STORAGE
BATTERIES         (71)   We, JOSEPH LUCAS (INDUSTRIES)  then at a higher
temperature melts and be-             LIMITED, of Great  King  Street, in
the City  comes liquid, and so it is possible to calculate           of
Birmingham   19,   a British Company, do  the current so that the lead
alloy is caused to             hereby declare the invention for  which we
flow  whilst in its pasty state. Dispersion         pray that a Patent may
be granted to us,and  strengthened lead, on the other hand, passes  50
the method  by which it  is  to   be performed,  rapidly from its solid
phase to its liquid phase.             to  be particuarly described   in
and by the  If a satisfactory seal is to be formed, the
following statement : -                       dispersion strengthened lead
must be melted,        In our Patent No. 1,090,075 it is proposed  and it
is difficult to ensure that it is confined                to interconnect
plate groups in adjacent  cells  to the vicinity of the hole in the
partition wall, 55             of lead-acid electric storage batteries by
pro-  even when the annular ribs mentioned above             viding the
straps interconnecting the plates  are employed.             in the groups
with upstanding lugs and con-    The object of this invention is to provide
necting the lugs by way of a bar extending  an improved method of forming
an intercell         15  through a hole formed in the partition  wall.
connection. The method is particularly suitable  60            The bar can
be separate from the lugs, in-  for use with dispersion strengthened lead,
but            tegral with  one of the lugs or in two parts  can be used
with advantage with  other            tegral   with the lugs  respectively,
and the  materials, particularly pure lead, and lead            connection
is effected  by squeezing the lugs  alloys.        20  and bar and then
passing a current between    The invention resides in a method of form-  65
the lugs. The current softens the bar and  ing a connection between plate
groups in adja-             allows the material which the  bar is  cent
cells of an electric storage battery through             formed  to flow to
seal the hole. It is of course  a hole in the partition wall separating
said             of  considerable importance to avoid flow of  cells, the
method comprising the steps of pro-        25  the material between the
contacting faces of  viding the two plate groups with first and  70
the lugs and the partition wall, and for this  second upstanding lugs
respectively extending             purpose the lugs can be provided with
up-  parallel to the partition wall, the first lug, but
standing annular ribs which surround the hole  not the second lug having
integral therewith             in the partition wall, and are caused to
bite  a bar which extends into said hole, using a         30  into the
partition  wall, thereby minimising  pair of electrodes at opposite sides
of the  75             unwanted  flow  and also providing a good  partition
wall to fuse said bar into engage- mechanical key between the lugs. and
parti-  ment with the second lug, the electrode en-             tion wall,
so minimising the possibility of  gaging the second lug being shaped to
deform             relative sliding movement between the lugs  said second
lug so that the edge of the hole         35  and partition wall.
in the partition wall bites into said second  80         Although
satisfactory results  can be obtained  lug and ensures that the first and
second lugs             as explained above in a lead-acid battery, we  form
with the partition wall a substantially          have found considerable
difficulty in forming  liquid-tight seal, and then passing current be-
satisfactory connections where the plates and  tween the electrodes whilst
maintaining pres-         40 bar are  formed from dispersion  strengthened
sure between the electrodes so as to soften  85             lead (i.e. lead
containing discrete   particles of  or melt the bar and interconnect the
lugs.             lead oxide  which  enhance the  strength of the    In the
accompanying drawings Figure 1 is             lead). The   reson for this
is that the con-  an exploded view  illustrating the relative posi-
ventonal    lead alloy used in battery manufac-  tions of the various parts
used in one example         45  ture when  heated   first becomes pasty and
of the invention prior to forming the connec- 90                    2
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tion, Figures 2 and 3 are views similar to  of 800lbs has given
satisfactory results with Figure 1 illustrating two further examples,
dispersion strengthened lead.             Figure 4 shows the positions of
the parts in    Figure 2 differs from Figure 1 only in the  65
Figure 3 during the formation of the connec-  shape of the electrode 19,
which is stepped         5  tion, and Figure 5 is a view similar to Figure
with a 45[err] connecting wall. The current is         4  showing a
modification.                   increased to 12,600 amps.                In
all the examples plate groups are formed  In Figures 3 and 4 another form
of stepped              consisting of adjacent positive and negative
electrode 19 is used. The shoulder 21 be-  70          battery plates
spaced by separators the posi-  tween the two parts of the electrode is
engaged              tive plates being interconnected by a conduc-  by a
spring washer 22 acting on the lug 11              tive strap at one side
of the group and the  through  a pressure pad  23 formed  from
negative  plates being interconnected by a  TUFNOL (Registered  Trade
Mark). An             conductive strap at the other side of the group.
initial thrust of l000lbs is used to compress  75             The groups
are placed in the. cells of a battery  the spring washer 22 and bed the
ribs 16, 17          15  case, preferably moulded from polypropylene,  in
the wall; the thrust is then increased to              and the positive
plates in one end cell and  1500lbs. to coin the lug 11, whereafter cur-
the negative plates in. the other end cell are  rent is passed for 5 cycles
at 12000 amps.             connected to terminal posts. In the remaining
Figure 4 shows the effect of the coining opera-  80             cells, an
intercell connection is made between  tion where the lugs 11, 12 are formed
from a         20  the positive plates in one cell and the nega-
conventional lead alloy, and Figure 5 shows              tive plates in an
adjacent cell in a manner  the effect where the lugs are formed from
to be described. The lid of the battery can  dispersion strengthened lead.
then be welded to the case.                     WHAT WE CLAIM  IS:-
85   In order to form  an intercell connection,  1. A method of forming a
connection be-          25  the conductive straps associated with the
plates  tween plate groups in adjacent cells of an              to be
interconnected are formed with upstand-  electric storage battery through a
hole in a              ing integral lugs 11, 12 respectively, (Figure
partition wall separating said cells, comprising              1) extending
at opposite sides of the parti-  the steps of providing the two plate
groups  90              tion wall 13. The lug 12 is formed with an  with
first and second upstanding lugs respec-          30  integral bar 14 which
engages in the hole 15  tively extending parallel to the partition wall,
in the wall 13, the resilience of the part-  the first lug, but not the
second lug, having              tion wall being sufficient to permit the
intro-  integral therewith a bar which extends into              duction of
the plate groups into the cells. The  said hole, using a pair of electrodes
at opposite  95              lugs 11, 12 are formed with integral annular
sides of the partition wall to fuse said bar into          ribs 16, 17.
respectively which surround the  engagement with the second lug, the
electrode               hole 15.
engaging the second lug being shaped to de-               The lug 12 is
engaged by a flat electrode  form said second lug so that the edge of the
18 having  a copper-tungsten tip and an area  hole in the partition wall
bites into said  100            considerably in excess of the
cross-sectional  second lug and ensures that the first and          40
area of the hole 15. The lug 11 is engaged  second lugs form  with the
partition wall a               by a copper-chromium electrode 19 having a
substantially liquid-tight seal, and then passing
part-spherical end, the maximum  diameter  current between the electrodes
whilst main-               of the electrode 19 being slightly in excess of
taining pressure between the electrodes so as 105               the
diameter of the rib 16. Pressure is ap-  to soften or melt the bar and
interconnect the           45  plied between the electrodes 11, 12 to cause
lugs. the ribs 16, 17 to engage the wall 11. Where    2. A  method as
claimed in claim  1 in               lead or  lead alloys are employed, the
ribs 16,   which said bar is a close fit in said hole.               17
bite into the wall 11, but where dispersion  3. A  method as claimed in
claim  1 or  110               strengthened lead  is used, the ribs are de-
claim 2 in which each lug is provided with an           50 formed and form
a sealing ring. At the same  annular rib surrounding the hole in the parti-
time, the electrode 19, by virtue of its part-  tion wall, the annular ribs
being forced into            spherical end, effects a coining operation on
contact with the wall by the electrodes.               the lug 11, forcing
it into the hole 15 so that    4. A method as claimed in claim 1 of form-
115               the edge of the hole 15 bites into the lug  ing an
intercell connection in an electric stor-           55  11 and the lug 11
engages the bar 14. The bar  age battery, substantially as described with
14 is a tight fit in the hole 15,  and so a  reference to the accompanying
drawings.                substantially liquid-tight seal is formed be-   5.
An electric storage battery having an                tween the lugs and the
partition wall. The bar  intercell connection formed as specified in  120
14 is then melted by current flowing between  any one of claims 1 to 3.
60  the electrodes to form the required connection.       MARKS  &  CLERK,
Using a 240 volt 50c.s. supply, a welding cur-         Chartered Patent
Agents,                rent of 12000 amps for 5 cycles with a thrust
Agents for the Applicants.                       Printed for  Her
Majesty's   Stationery Office by the Courier Press, Leamington   Spa, 1970.
Published   by the Patent Office , 25 Southampton Buildings, London  WC2A
1AY, from              which   copies may be obtained.          
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2      tion, Figures 2 and 3 are views similar to  of 800lbs has given
satisfactory results with     Figure 1 illustrating two further examples,
dispersion strengthened lead.     Figure 4 shows the positions of the parts
in    Figure 2 differs from Figure 1 only in the  65     Figure 3 during
the formation of the connec-  shape of the electrode 19, which is stepped 5
tion, and Figure 5 is a view similar to Figure  with a 45[err] connecting
wall. The current is     4 showing a modification.
increased to 12,600 amps.       In all the examples plate groups are formed
In Figures 3 and 4 another form of stepped     consisting of adjacent
positive and negative  electrode 19 is used. The shoulder 21 be-  70.
battery plates spaced by separators the posi-  tween the two parts of the
electrode is engaged 10  tive plates being interconnected by a conduc-  by
a spring washer 22 acting on the lug 11     tive strap at one side of the
group and the  through a pressure pad  23 formed from     negative plates
being interconnected by a  TUFNOL  (Registered  Trade  Mark). An
conductive strap at  the other side of the group.  initial thrust of
1000lbs is used to compress  75     The groups are placed in the cells of a
battery  the spring washer 22 and bed the ribs 16, 17 15  case, preferably
moulded from polypropylene,  in the wall; the thrust is then increased to
and the positive plates in one end cell and  1500lbs. to coin the lug 11,
whereafter cur-     the negative plates in the other end cell are  rent is
passed for 5 cycles at 12000 amps.     connected to terminal posts. In the
remaining  Figure 4 shows the effect of the coining opera-  80     cells,
an intercell connection is made between  tion where the lugs 11, 12 are
formed from a 20  the positive plates in one cell and the nega-
conventional lead alloy, and Figure 5 shows     tive plates in  an adjacent
cell in a manner  the effect where the lugs are formed from     to be
described. The lid of the battery can  dispersion strengthened lead.
then be welded to the, case.                    WHAT WE CLAIM  IS:- .
85        In order to form  an intercell connection,    1. A method of
forming a connection be- 25  the conductive straps associated with the
plates  tween plate groups in adjacent cells of an     to be interconnected
are formed with upstand-  electric storage battery through a hole in a
ing integral lugs 11, 12 respectively, (Figure  partition wall separating
said cells, comprising     1) extending at opposite sides of the parti-
the steps of providing the two plate groups  90     tion wall 13. The lug
12 is formed with an  with first and second upstanding lugs respec- 30
integral bar 4  which engages in the hole 15  tively extending parallel to
the partition wall,      in the wall 13, the  resilience of the parti-  the
first lug, but not the second lug, having      tion wall being sufficient
to permit the intro-  integral therewith a bar which extends into
duction of the plate groups into the cells. The  said hole, using a pair of
electrodes at opposite  95      lugs 11, 12 are formed with integral
annular  sides of the partition wall to fuse said bar into 35  ribs 16, 17
respectively which surround the  engagement with the second lug, the
electrode      hole 15.                                      engaging the
second lug being shaped to de-        The lug 12 is engaged by a flat
electrode  form said second lug so that the edge of the      18 having a
copper-tungsten tip and an area  hole in the partition wall bites into said
100      considerably in excess of the cross-sectional  second lug and
ensures that the first and 40  area of the hole 15. The lug 11 is engaged
second lugs form  with the partition wall a      by a copper-chromium
electrode 19 having a  substantially liquid-tight seal, and then passing
part-spherical end, the maximum  diameter  current between the electrodes
whilst main-      of the electrode 19 being slightly in excess of  taining
pressure between the electrodes so as 105      the diameter of the rib 16.
Pressure is ap-  to soften or melt the bar and interconnect the 45  plied
between the electrodes 11, 12 to cause  lugs.      the  ribs 16, 17 to
engage the wall 11. Where    2. A method as claimed in claim  1 in
lead or lead' alloys  are employed, the ribs 16,  which said bar is a close
fit in said hole.      17 bite into the wall 11 but where dispersion  3. A
method as claimed in claim  1 or 110      strengthened lead is used,  the
ribs are de-  claim 2 in which each lug is provided with an  50  formed and
form  a sealing ring. At the same  annular rib surrounding the hole in the
parti-      time, the electrode 19, by virtue of its part-  tion wall, the
annular ribs being forced into      spherical end, effects a coining
operation on  contact with the wall by the electrodes.      the lug 11,
forcing it into the hole 15 so that    4. A method as claimed in claim 1 of
form- 115      the edge of the hole 15' bites into the lug  ing an
intercell connection in an electric stor-  55  11 and the lug 11 engages
the bar 14. The bar  age battery, substantially as described with       14
is a tight  fit in the hole 15, and so a  reference to the accompanying
drawings.       substantially  liquid-tight seal is formed be-   5. An
electric storage battery having an       tween the lugs and the partition
wall. The bar  intercell connection formed as specified in  120       14 is
then melted by current flowing between  any one of claims 1 to 3.  60  the
electrodes to form the required connection.       MARKS  &  CLERK,
Using a 240 volt 50c.s. supply, a welding cur-       Chartered Patent
Agents,      rent of 12000 amps for 5 cycles with a thrust        Agents
for the Applicants.              Printed for Her Majesty's Stationery
Office by the Courier Press, Leamington Spa, 1970.             Published by
the Patent Office, 25 Southampton     Buildings, London,  WC2A 1AY, from
which copies may be  obtained.    


