
4                                          938,354             one-half
hour at this temperature.. The cells  is, of course, understood that the
teachings            were then connected to the terminals pro-  of this
invention may be applied to any            vided in the container wall and
the cover  battery system, either primary or secondary.            of the
container placed thereon. The mul-  These  include leclanche cells
regardless of         5  tiple cell battery thus completed was then   the
anode  material employed; alkaline  70           cured for twenty-four
hours at this tempera-   electrolyte  cells; mercury  cells; nickel-
ture.                                     cadmium  cells; and solid
electrolyte cells.              Batteries encased in accordance with the
The method of the present invention may            method of the present
invention were tested   also be advantageously employed to en-        10
for vibration and shock resistance by placing   capsulate electrical
circuits.            75            them  on a bed which was capable of
three       directional perpendicular harmonic vibra-   WHAT WE CLAIM  IS:
-            tions. That is to say, each battery was       1.   A multiple
cell battery which com-            vibrated perpendicular to its terminal
face  prises a multiplicity of individual galvanic        15  and in the
two other directions perpendicular  cells and a foamed polyurethane resin
hold-           to this direction.  The bed was started at a   ing the
cells in position.            80           frequency of vibration of 10
cycles per      2. A battery as claimed in Claim 1, in           second and
increased at the rate of at least  which the cells are contained in a
container           1 cycle per second per minute to a maximum    and
insulated from each other and from the       20  of 60 cycles per second.
The entire range  container by the foamed polyurethane resin.           of
frequencies, from 10 to 60 and return to    3. A battery as claimed in
Claim 1 or 2  85           10 cycles, per second, was traversed in not  in
which the cells are connected to each other           less than 90 and not
more than 100 minutes.  and to terminals in the container.           The
amplitude of the vibrations for those    4. A battery as claimed in Claim
1, in       25  tests was 0.03 inches. The shok and vibra-    which the
cells are in physical and electrical           tion resistance of batteries
tested in this  contact with each other, and electrical leads  90
manner is determined by measuring the   contact the cell terminals. 



open circuit voltage of the battery before  5. A battery  as claimed in
Claim 4, in           and after each test.  Batteries made accord-  which
the cells are cathodic envelope cells        30  ing to this invention were
subjected to this  stacked in series relation.           test about 15
hours after foaming the poly-    6. A  battery as claimed in Claim 1, in
95           urethane resin.  No voltage change was  which the cells are
relatively thin galvanic           detectable in batteries encased with
foamed  cells stacked within a battery can, electrical
polyurethane resins. However, asphalt en-  terminals are in eontact with
the stack, and       35  cased batteries, those made according to
electrical leads contact the terminals and            conventional
processes, failed completely  extend through the can.  100            upon
being subjected to this very same test.     7. A multiple cell battery
substantially              It should be noted, in the practice of this  as
hereinbefore described, with reference to            invention, that
foaming of resins such as  and  as illustrated  in  the accompanying
40  have been described above begins about one  drawings.           minute
after they have been  mixed with  8.  A method of encasing  the cells of a
105           the tertiary amine catalyst.  In order to in-  multiple cell
battery which comprises intro-           sure the proper  foaming action
and   ducing polyurethane resin into a container           adhesion, the
individual cells should be  for the cells, foaming the resin, and curing
45  placed on the resin-catalyst mixture less  the foam.           than 60
seconds after it has been metered    9. A method as claimed in Claim 8, in
110           into  the battery container. It is to be   which the cells
are placed in the container           further noted that the foam height
may be  before the introduction of-the resin, and regulated for any
particular application by  the resin is foamed in situ.       50  adjusting
either the diisocyanate prepara-     10.  A method as claimed in Claim 8,
in           tion or by varying the depth of resin-  which the cells are
placed in the container 115           catalyst mixture initially metered
into the  after the introduction of the resin.           battery container,
since these control the  11. A  method  as claimed in any of
amount of foaming and the quantity of resin   Claims 8 to 10, in which the
foam is heated       55  available to be  foamed.                   to
125[err]F.             In addition to the advantageous features        12.
A method of encasing cells of a 120           referred to above, it is
important to note   multiple cell battery substantially as here-
that when cells are encased in polyurethane  inbefore described  with
reference  to the           foam, the user thereof is protected against
Examples.       60  an occasional minor explosion which is 



sometimes caused by a build up of gas pres-       W.P. THOMPSON & CO.,
sure inside the cell. The foam  acts to              12 Church Street,
deaden  the  noise  accompanying  such                 Liverpool, 1,
explosion and also serves to absorb any of        Chartered Patent Agents.
65  the liquid or gaseous material evolved.  It               Abingdon:
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