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0   Process  for  producing  the  housing  and  partitions  of  a  storage  battery. 
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©  The  present  invention  concerns  a  procedure  for 
producing  the  envelope  structure  for  a  storage  bat- 
tery  (10)  consisting  of  a  housing  (21),  a  cover  (22) 
and  partitions  (23)  separating  cells  (11).  Said  battery 
(10)  comprises  one  or  several  cells  (11)  enclosed 
within  the  housing,  each  cell  (11)  containing  elec- 
trolyte  and  monopolar  plates  and/or  bipolar  plates 
separated  by  separator  plates  (14)  from  each  other 
and  coated  with  positive  and/or  negative  active 
mass,  and  the  requisite  electrical  connectors  inter- 
connecting  the  cells  (11)  and/or  plates.  The  envelope 
structure  of  the  storage  battery  (10)  is  produced  by 
casting  with  electrically  insulating  and  electrolyte- 
impermeable  material,  using  in  the  casting  the  cells 
of  the  storage  battery  (10)  as  inner  mould  and  a 
separately  constructed  mould  structure  as  outer 
mould.  The  wall  thickness  of  the  housing  of  the 
storage  battery  (10)  is  defined  with  the  aid  of  a 
spacer  structure  remaining  inside  the  cast. Fib.   1 
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Procedure  for  producing  partitions  of  a  storage  battery  separating  a  housing  and  cells  from  each  other 

The  present  invention  concerns  a  procedure  for 
producing  an  envelope  structure  for  a  storage  bat- 
tery  consisting  of  a  housing,  a  cover  and  partitions 
separating  cells  from,  said  battery  comprising  one 
or  several  cells  enclosed  within  the  housing,  each 
cell  containing  electrolyte  and  monopolar  plates 
and/or  bipolar  plates  separated  by  separator  plates 
and  coated  with  positive  and/or  negative  active 
mass,  and  requisite  electrical  connectors  intercon- 
necting  the  cells  and/or  plates. 

Storage  batteries  are  conventionally  produced 
so  that  the  cells  are  stacked  in  a  box  provided  with 
partitions,  and  as  the  last  phase  of  the  storage 
battery  production,  a  cover  is  fixed  on  top  of  the 
box  so  that  the  electrolyte  solution  will  not  run  from 
one  compartment  into  another  or  out  therefrom. 

In  the  Finnish  patent  application  No.  855096  is 
disclosed  a  storage  battery  of  the  type  described 
above  in  which  the  wall  separating  or  sealing  each 
cell  from  the  adjacent  cells  and/or  from  the  box  has 
been  produced  by  filling  the  spaces  around  the 
plate  stacks  and/or  therebetween  with  an  electricty 
insulating  and  electrolyte  impermeable  material, 
said  material  having  been  hardened  directly  in 
place  for  providing  sealed  and/or  insulating  walls. 

The  objective  of  the  invention  is  to  achieve  an 
improvement  in  the  production  procedure  as  pre- 
sented  in  the  Finnish  patent  application  No.  855095 
for  producing  partitions  for  a  storage  battery  sepa- 
rating  the  housing  and  the  cells.  The  aim  of  the 
invention  is  to  produce  a  pro  cedure  in  which  the 
number  of  various  production  steps  can  be  re- 
duced  and  entirely  omit  provision  of  glued  joints.  A 
specific  aim  of  the  invention  is  to  achieve  a  proce- 
dure  which  enables  producing  an  envelope  struc- 
ture  for  a  storage  battery  consisting  of  a  housing,  a 
cover  and  partitions  separating  the  cells  in  one 
work  phase.  The  aim  of  the  invention  is  in  addition 
to  achieve  a  procedure  in  which  the  cells  need  not 
be  stacked  into  a  box. 

The  aims  of  the  °  invention  are  gained  with  a 
procedure  which  is  mainly  characterized  in  that  the 
the  envelope  structure  for  the  storage  battery  is 
produced  by  casting  with  electricity  insulating  and 
electrolyte-impermeable  material,  using  in  casting 
the  cell  assembly  of  the  storage  battery  as  inner 
mould  and  a  separately  constructed  mould  struc- 
ture  as  outer  mould,  and  that  the  wall  thicknesses 
□f  the  battery  housing  are  defined  with  the  aid  of  a 
spacer  structure  remaining  inside  the  cast. 

With  the  procedure  of  the  invention  are  gained 
several  advantages.  In  the  procedure  of  the  inven- 
tion  the  number  of  various  production  steps  is 
reduced.  The  leakage  risk  of  the  storage  battery 
produced  with  the  procedure  of  the  invention  also 

decreases  because  the  joints,  no  longer  needed, 
will  be  excluded,  whereby  also  the  mechanical 
strength  of  the  storage  battery  is  improved.  In  the 
procedure  of  the  invention,  the  wall  thicknesses  of 

5  the  housing  can  be  dimensioned  accurately.  In  the 
procedure  of  the  invention  the  cells  need  not  nec- 
essarily  be  stacked  into  a  box  provided  with  parti- 
tions. 

The  invention  is  described  in  detail  referring  to 
io  a  number  of  advantageous  embodiments  of  the 

invention  presented  in  the  figures  of  the  drawing 
attached,  whereto,  however,  the  invention  is  not 
intended  to  be  exclusively  confined. 

Fig.  1  presents  an  advantageous  embodi- 
rs  ment  of  a  storage  battery  produced  with  the  proce- 

dure  of  the  invention  partly  sectioned  in  partly 
sectioned  axonometric  view. 

Fig.  2  presents  an  advantageous  embodi- 
ment  of  the  monopolar  and  bipolar  plate  employed 

20  in  the  storage  battery  of  Fig.  1  in  axonometric  view. 
Fig.  3  presents  an  advantageous  embodi- 

ment  of  the  mould  structure  employed  in  the  pro- 
cedure  of  the  invention  in  schematical  elevational 
view. 

25  Fig.  4  presents  a  cell  assembly  provided 
with  gas  vault  structure  turned  upside  down  against 
the  bottom  plate  of  the  mould  structure,  as 
schematical  elevational  view. 

Fig.  5  presents  a  mobile  mould  structure 
30  with  the  aid  of  which  a  spacer  structure  is  pushed 

against  the  cell  assembly,  presented  in  schematical 
elevational  view. 

Fig.  6  presents  in  schematical  elevational 
view  a  mobile  mould  structure  in  a  step  in  which 

35  the  spacer  structure  has  been  brought  against  the 
cell  assembly  and  the  mobile  mould  structure 
starts  moving  away  from  the  cell  assembly. 

Fig.  7  presents  in  schematical  elevational 
view  a  mobile  mould  structure  which  has  moved 

40  away  from  the  cell  assembly  a  distance  equivalent 
to  the  wall  thickness. 

Fig.  8  presents  in  schematical  elevational 
view  another  advantageous  embodiment  of  the 
mould  structure  employed  in  the  procedure  of  the 

*5  invention. 
In  the  embodiments  presented  in  Figs  1-8  the 

cells  of  the  storage  battery  10  are  indicated  by 
reference  numeral  11.  Each  cell  11  contains  elec- 
trolyte  and  monopolar  and/or  bipolar  plates  sepa- 

50  rated  from  each  other  by  separator  plates  14  and 
coated  with  positive  and/or  negative  active  mass. 

In  Fig.  1  the  positive  terminal  of  the  storage 
battery  10  is  indicated  by  reference  numeral  17 
and  the  negative  terminal  by  reference  numeral  18. 
With  reference  numeral  19  is  indicated  an  over- 
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pressure  valve  and  with  reference  numeral  20  a 
gas  vault  structure.  The  envelope  structure  of  the 
storage  battery  10  consists  of  a  housing  21,  a 
cover  22  and  partitions  23  separating  the  cells  11 
from  each  other. 

In  Fig.  2  the  monopolar  plate  is  indicated  by 
reference  numeral  12  and  the  bipolar  plate  by 
reference  numeral  13.  The  bipolar  plate  13  is  coat- 
ed  with  positive  active  mass  15  and  negative  active 
mass  1  6,  whereas  the  monopolar  plate  1  2  is  coated 
merely  with  either  positive  active  mass  15  or  nega- 
tive  active  mass  16.  In  the  embodiment  of  Fig.  2, 
felt-like  separator  plate  material  is  used  for  separa- 
tor  plates  14  so  that  electrolyte  has  been  absorbed 
therein. 

In  the  most  common  embodiment  of  the  inven- 
tion  the  following  measures  are  accomplished.  The 
terminal  connectors  are  welded  on  the  monopolar 
plates  1  2.  The  gas  vaults  20  are  disposed  on  top  of 
the  cells  1  1  and  the  mould  structure  30  is  disposed 
around  the  cell  assembly.  The  thickness  of  the  cast 
is  determined  with  the  aid  of  a  spacer  structure  38, 
said  spacer  structure  38  remaining  inside  the  cast. 
The  spacer  structure  38  mediates  the  pressure  of 
the  mould  structure  30  and  holds  the  cell  assembly 
together,  whereby  the  cell  assembly  is  controlled 
without  binding  or  glueing.  The  walls  of  the  mould 
structure  30  may  be  mobile  Or  fixed. 

In  Figs  3-7,  the  mould  structure  used  in  the 
procedure  of  the  invention  is  generally,  indicated  by 
reference  numeral  30.  In  said  embodiment  the 
mould  structure  30  consists  of  the  walls  31  and  32 
in  the  direction  of  the  sides  of  the  storage  battery 
10,  said  wails  being  mobile.  Furthermore,  the 
mould  structure  30  includes  end  walls  33  and  34 
which  in  said  embodiment  are  equally  mobile.  The 
two  other  opposite  walls  of  the  mould  structure  30 
are  not  visible  in  Fig.  3. 

On  the  side  walls  31  and  32  of  the  mould 
structure  30  is  attached  a  pusher  means  37  pro- 
vided  with  pins  36.  In  the  embodiment  as  shown  in 
Figs  3-7,  for  the  spacer  structure  is  used  a  spacer 
structure  38  defined  by  spacing  washers  39.  The 
spacing  washers  39  and  their  clips  40  constitute 
the  net-like  spacer  structure  38,  as  shown  in  Fig.  4. 

The  movements  of  the  side  wall  31  of  the 
mould  structure  30  can  best  be  seen  in  Figs  5-7.  In 
the  phase  as  shown  in  Fig.  5  the  side  wall  31  has 
moved  in  the  direction  depicted  by  arrow  A  and  is 
now  against  the  cell  1  1  .  The  pins  36  of  the  pusher 
means  37  have  withdrawn  from  the  holes  35  in  the 
side  wail  31. 

In  the  phase  37  shown  in  Fig.  6  the  pusher 
means  37  moves  in  the  manner  indicated  by  arrow 
B,  whereby  the  pins  36  push  the  spacing  washers 
39  of  the  spacer  structure  38  against  the  cell  11, 
whereas  the  clips  40  remain  fixed  on  the  outer  wall 
of  the  side  wail  31  of  the  mould  structure  30. 

As  shown  in  Fig.  7,  the  side  wall  31  has  moved 
in  the  direction  indicated  by  arrow  C  a  distance 
determined  by  the  spacing  washers  39,  whereby 
after  the  cast,  an  envelope  structure  for  a  storage 

5  battery  10  consisting  of  a  housing  21,  a  cover  22 
and  partitions  23  separating  the  cells  11  from  each 
other  is  produced.  Finally,  the  clips  40  are  blown 
away  with  the  aid  of  out-blowing  system  of  pas- 
sages  41.  As  is  best  seen  in  Fig.  7,  the  spacing 

io  washers  39  remain  inside  the  cast. 
As  taught  by  an  advantageous  embodiment  of 

the  invention  presented  in  Figs  3-7,  the  above- 
mentioned  ceil  assembly  is  transferred  to  form  the 
inner  mould  as  follows.  The  parts  30  and  31  of  the 

75  outer  mould  30  placed  in  the  direction  of  the  sides 
of  the  storage  battery  1  0  urge  against  the  sides  of 
the  cell  assembly  so  that  it  becomes  compressed 
into  its  final  thickness,  and  at  the  same  time,  sup- 
ported  by  them,  the  battery  system  can  be  trans- 

20  ferred  away  from  the  stacking  jig.  Thereafter,  the 
terminals  1  7  and  1  8  of  the  storage  battery  1  0  (Fig. 
1)  can  be  fixed  to  the  end  pieces  of  the  set  of 
connecting  wires  e.g.  by  soldering.  Thereafter,  the 
press  rods  36  penetrating  through  the  holes  35  in 

25  the  side  pieces  31  and  32  of  the  outer  mould  30 
cut,  while  pushing  in,  first  the  spacing  washers  39 
provided  with  teeth  off  from  the  clips  40  and, 
thereafter,  they  push  them  ahead  themselves 
against  the  sides  of  the  cell  assembly,  whereby 

30  they  start  to  support  the  cell  assembly,  and  the 
parts  31  and  32  of  the  outer  mould  30  may  with- 
draw  a  distance  equivalent  to  the  wail  thickness 
from  the  surface  of  the  cell  assembly.  Thereafter,  a 
gas  vault  structure  20  is  disposed  above  the  final 

35  upper  surface  of  the  cell  assembly,  enabling  provi- 
sion  of  a  gas  space  above  the  cell  assembly.  Now 
the  part  31  of  the  outer  mould  30  pushes  itself  in 
place  and  the  terminals  17  and  18  (Fig.  1)  intrude 
tightly  into  the  apertures  of  appropriate  shape  (not 

40  depicted)  therein.  Also  the  other  parts  of  the  outer 
mould  30  push  themselves  in  place.  The  outer 
mould  30  may  be  so  turned  that  the  storage  bat- 
tery  20  being  cast  is  upside  down,  although  this  is 
not  necessary.  Thereafter,  the  space  between  the 

45  inner  and  outer  moulds  can  be  filled  with  the  ma- 
terial  mentioned  in  the  Finnish  patent  application 
No.  855096,  whereby  the  envelope  structure  for  the 
storage  battery  1  0  consisting  of  the  housing  21  ,  the 
cover  22,  and  partitions  separating  the  cells  11 

so  from  each  other  is  produced. 
As  shown  in  another  advantageous  embodi- 

ment  presented  in  Fig.  8,  the  other  side  part  32  of 
the  outer  mould  30  serves  as  a  stacking  base  and 
said  stacking  is  so  carried  out  that  spacer  strips  42 

55  equivalent  to  the  above-mentioned  spacing  wash- 
ers  39  are  first  placed  on  said  base,  above  which 
the  cells  are  stacked.  After  a  required  quantity  of 
cell  elements  have  been  stacked,  spacer  strips  42 

3 
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are  placed  thereon  and  the  side  piece  31  of  the 
outer  mould  30  to  be  placed  thereon  is  pressed  in 
place.  The  terminals  17  and  18  (Fig.  1)  are  welded 
in  place,  the  part  31  of  the  outer  mould  30  pushes 
itself  in  place,  the  end  pieces  33  and  34  of  the 
outer  mould  309,  or,  if  several  storage  batteries  are 
cast  in  rows  in  the  same  outer  mould  30,  the 
intermediate  and  end  pieces  of  the  outer  mould  30 
push  themselves  in  place,  and  thereafter,  the  col- 
lecting  of  the  cover  part  and  the  envelope  structure 
is  carried  out  in  the  manner  described  in  the  pre- 
vious  embodiment. 

In  the  foregoing  is  described  merely  a  few 
advantqageous  embodiments  of  the  invention  more 
in  detail,  and  it  is  obvious  to  a  person  skilled  in  the 
art  that  the  procedure  of  the  invention  can  be 
modified  in  a  plurality  of  ways  within  the  scope  of 
the  inventive  idea  presented  in  the  accompanying 
claims  below. 

The  present  invention  concerns  a  procedure  for 
producing  the  envelope  structure  for  a  storage  bat- 
tery  (10)  consisting  of  a  housing  (21),  a  cover  (22) 
and  partitions  (23)  separating  cells  (11).  Said  bat- 
tery  (10)  comprises  one  or  several  cells  (11)  en- 
closed  within  the  housing,  each  cell  (11)  containing 
electrolyte  and  monopolar  plates  and/or  bipolar 
plates  separated  by  separator  plates  (14)  from 
each  other  and  coated  with  positive  and/or  negative 
active  mass,  and  the  requisite  electrical  connectors 
interconnecting  the  ceils  (11)  and/or  plates.  The 
envelope  structure  of  the  storage  battery  (10)  is 
produced  by  casting  with  electrically  insulating  and 
electrolyte-impermeable  material,  using  in  the  cast- 
ing  the  cells  of  the  storage  battery  (10)  as  inner 
mould  and  a  separately  constructed  mould  struc- 
ture  as  outer  mould.  The  wall  thickness  of  the 
housing  of  the  storage  battery  (10)  is  defined  with 
the  aid  of  a  spacer  structure  remaining  inside  the 
cast. 

mould  in  casting  and  a  separately  constructed 
mould  structure  (30)  as  outer  mould,  and  that  the 
wall  thickness  of  the  housing  (21)  of  the  storage 
battery  (10)  is  determined  with  the  aid  of  a  spacer 

5  structure  (38)  remaining  inside  the  cast. 
2.  Procedure  according  to  claim  1,  character- 

ized  in  that  for  the  spacer  structure  (38)  are  used 
spacing  washers  (39). 

3.  Procedure  according  to  claim  2,  character- 
?o  ized  in  that  the  spacing  washers  (39)  of  the  spacer 

structure  (38)  are  inserted  through  the  holes  (35)  in 
the  mould  structure  (30). 

4.  Procedure  according  to  claim  1,  character- 
ized  in  that  for  the  spacer  structure  (38)  are  used 

75  spacer  strips  (42)  which  before  casting  are  placed 
between  the  cell  assembly  and  the  separately  built 
mould  structure  serving  as  outer  mould. 

5.  Procedure  according  to  any  one  of  claims  1- 
4,  characterized  in  that  prior  to  the  casting,  a  gas 

20  vault  structure  (20)  is  disposed  in  the  upper  part  of 
the  cells  (11). 

6.  Procedure  according  to  any  one  of  claims  1- 
3  or  5,  characterized  in  that  prior  to  the  casting  the 
mould  structure  (30  )  is  so  turned  that  the  battery 

25  (10)  to  be  cast  is  upside  down. 

30 

35 

40 

Claims 

1.  A  procedure  for  producing  an  envelope 
structure  for  a  storage  battery  (10)  consisting  of  a  45 
housing  (21),  a  cover  (22)  and  partitions  (23)  sepa- 
rating  the  cells  (11),  said  battery  comprising  one  or 
several  cells  (11)  enclosed  within  the  housing,  each 
cell  (11)  containing  electrolyte  and  monopolar 
plates  (12)  and/or  bipolar  plates  (13)  separated  50 
from  each  other  by  separator  plates  (14)  and  coat- 
ed  with  positive  and/or  negative  active  mass 
(15,16),  and  requisite  electrical  connectors  inter- 
connecting  the  cells  (11)  and/or  plates  (12,13), 
characterized  in  that  the  envelope  structure  of  the  55 
storage  battery  (10)  is  produced  by  casting  with 
electrically  insulating  and  electrolyte-impermeable 
material,  using  the  cells  of  the  battery  as  inner 
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