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UNIROYAL, INC., a cor-  distort the core unless the cover material is
poration, organised and existing under the  fluid enough to be
redistributed in the mold. laws of the State of New Jersey, one of the
Another difficulty which is encountered in the  50 United States of
America, of 1230 Avenue  prior art method is that the ball ultimately 5  of
the Americas, New  York, New  York, formed may have rubber threads
extending 10020, United States of America, do hereby  through the cover,
producing what is known declare the invention, for which we pray that in
the trade as a "thread ball". A thread ball a Patent may be granted to us,
and the  is the result of closing the mold on the  55 method by which it is
to be performed, to  assembly containing a thread-wound core, 10 be
particularly described in and by the  whereupon the core may become
distorted so following statement:-                     much that the wound
rubber threads are The present invention relates to a process  exposed
and/or protrude through the cover. of preparing a golf ball having a cover
which  Further problems associated with the prior  60 is flexible while
also possessing excellent art method noted for making this type of 15
impact resistance, resistance  to  cutting  ball is that the size and shape
of the cover toughness  easy  processability  and  good  half shells must
be controlled within very "click" characteristics.                  narrow
limits or the problems noted become The golf ball, made in accordance with
exaggerated. Furthermore, in the prior art 65 the instant invention
comprises a core which  method there is a chance to trap air in the 20 may
be a solid molded sphere or which may  mold which in turn forms blisters
and air consist of a solid or liquid center about which  pockets on the
surface of the ball. is wound a rubber thread and a cover made    Another
disadvantage is that the heat which from a thermolastic material which
encloses  must be applied in order to make the cover  70 the core.
material flow is enough to cause deteriora- 25    One prior art method of
making such a  tion of the thread winding. ball is to place the core within
two performed    The importance of heat transfer in mold- hemispherical
shaped half shells of thermo-  ing according to the prior art cannot  be
plastic cover stock material which are placed  overemphasized. If the
material to be used  75 adjacent to one another so as to enclose the  as
the cover of a ball is cool when placed 30 core completely such that the
cross section  in either a hot or cold mold, there must be of the resultant
assembly is generally circular  enough time before complete mold closure or
elliptical in shape. The aforesaid cover-  to soften the cover material. If
the cover core assembly is put into a mold in a press  stock is not
softened enough, the core is  80 which optionally may have been preheated
consequently compressed and has no place 35 whereupon the press is
completely closed  to go, so it is distorted around its equator. and
sufficient additional heat applied for a    The method of preparing a golf
ball in time long enough for the thermoplastic cover  accordance with the
present invention con- stock material to flow so as to completely  prises
the steps of placing a first quantityof  85 conform to the mold cavity. The
press is  a thermoplastic material into an upwardly 40  then cooled and the
ball removed from the  open lower mold cavity defined by a lower mold and
the usual finishing procedures are  mold  member, providing an intermediate
applied.                                  mold member having a first
projection ex- One disadvantage of a method as just tending upwardly and a
second projection  90 described is that the core of the golf ball
extending downwardly therefrom in registry 45  may be distorted as the mold
containing the  with said first projection, placing said inter- cover core
assembly is closed. The com-  mediate mold member over said lower mold
pressing action of the closing mold will member with said second projection
extend- [Price 33p]    2                                        1,410,808
2 ing into said lower mold cavity over said  solid cores may be utilised if
the softening thermoplastic material therein; placng  a  temperature of the
thermoplastic substantially second quantity of the same thermoplastic
exceeds [err]. material onto said first projection of said    Preferably
said first and second quantities 5  intermediate mold member; positioning
above  of thermoplastic material have each been  70 said thermoplastic
material on said first pro-  preformed as a shell which is substantially 



jection a downwardly open upper mold cavity  hemispherical in shape. The
shell can con- defined by an upper mold member; heating  veniently be the
shape of the shells normally said upper and lower mold members to a  used
in the golf ball industry for molding 10 given first temperature, heating
said inter-  balata covers on golf galls. The preferred  75 mediate mold
member to a second tempera-  preform  is a shell approximately  hemi- ture
lower than said first temperature, said  spherical in shape with the
thickness being second temperature being at least equal to  greater at the
pole of the hemisphere than the softening temperature of said thermo-  at
the equator to allow for stock flow during 15 plastic material, relatively
moving said upper  molding. If desired, a small knob can be  80 and lower
mold members toward each other  placed on the outside of the shell at the
pole with said cavities in registry with one an-  of the hemisphere to
prevent air trapping at other and with said projections for pressing  this
point during mold closure. The weight said quantity of thermoplastic
material in  of the shell is not critical but should be 20  said lower mold
cavity between said lower  great enough to allow for adequate stock flow
85 mold member and said second projection of to effect knitting at the
equator during ball said intermediate mold member, and for  molding. Shells
allowing about 50%  over pressing said second quantity of thermoplastic
flow have successfully been used. The tern- material in said upper cavity
between said  perature at which the shell is pre-molded is 25  upper mold
member and said first projection  preferably substantially above said given
first 90 of said intermediate mold member for form-  temperature, i.e. the
temperature used in the ing an upper molded cover half in said upper  final
molding of the cover around the golf cavity and a lower molded cover half
in said  ball  core. The  temperature  used  will lower cavity, maintaining
said cover halves  obviously be a function of the particular 30 in the
respective mold cavities while relatively  thermoplastic material used in
the cover. For  95 moving said upper and lower mold members  example, with
Surlyn  (Registered  Trade away from each other, removing said inter-
Mark) which is an ionomer defined as a mediate mold member from  between
said  thermoplastic copolymer of ethylene and a upper and lower mold
members while main-  vinyl monomer with an acid group such as 35 taining
said cover halves in the respective  methacrylic or carboxylic acid, a
molding 100 cavities, placing a core into the lower molded  temperature in
the order of about [err]. can half in said lower cavity, relatively moving
be used. The purpose of the high tempera- said upper and lower mold members
toward  ture during the shell forming stage is to one another and
relatively pressing  said  remove most of the internal strains and 40
upper and lower mold members against one  elastic memory from the shell. If
the elastic 105 another while maintaining them substantially  memory is not
removed from the shell, it at first temperature so as to form said upper
may shrink and become distorted in the and lower halves into a
substantially con-  subsequent shell preheating step. The method tinuous
cover around said core, and cooling  of molding is immaterial as it can be
injec- 45 said upper and lower mold members while  tion molded, transfer
molded or compression  110 said mold members are still in contact with
molded provided that sufficiently high tem- one another to a temperature
below  the  peratures are used to insure that the shell is softening
temperature of said thermoplastic  substantially free from  strains and
elastic material.                                 memory. 50    The upper
and lower mold cavities may    The preferred method in the present in- 115
be the respective upper and standard mold  vention is to use a pair of
shells fabricated plates used in conventional golf ball platen  in
accordance with  the disclosure noted presses and these are preferably
pre-heated  above, wherein one shell is pressed into each to the given
first temperature. The configura-  half of a mold cavity, held in place,
and heated 55 tion of the surface of both mold cavities will to the
temperature desired for molding the 120 generally be such that the surface
of the  shell onto the golf ball core. The preheating ball will have the
usual patterned or dimpled  of the shell can be done in any convenient
appearance as a result of being formed there-  manner. A preferred way is
to have a center in.                                       plate with a
knob on each side which can 60   It is preferable that the softening
tempera-  press the upper and lower shells snugly into  125 ture of the
thermoplastic material not exceed  the golf ball mold when the mold is
closed [err] if would rubber cores are to be used.  with the center plate
in position. The shells Temperatures higher than this may have a  are held
in place in the mold cavities and detrimental effect on the rubber inset
cores  maintained therein at the desired tempera- 65  so resulting in a
poor quality ball. However  ture until the two shells are uniformly heated
130    3                                        1,410,808
3 throughout to form  a molded cover half. balls etc. Particularly
effective thermoplastic Again, the temperature for molding will be
materials which can be used in the present dependent upon the particular
thermoplastic  invention  are  polyethylene, polypropylene used as the
cover. With Surlyn, using a hot  and a copolymer of an alkylene compound 5
press, the shell pro-heating takes about 90  such as ethylene, propylene or
butylene and  70 



seconds at a temperature of between about  acrylic or methacrylic acid. The
acid portion [err] and [err]                         of the copolymer may
be in free acid form, After the shell preheating step, the press  partially
converted to a salt or fully con- is opened, the center plate is removed,
verted to a salt. Any of the monovalent or leaving the molded cover halves
in their  divalent elements of groups 1 and 2 of the  75 respective mold
cavities; the standard wound  periodic table can be used to form  the or
solid core used in prior art is placed sub-  cation of the salt in the
copolymer. However, stantially in the center of the lower molded  the
monovalent metals such as sodium  or cover half, and the mold is closed.
Preferably  potassium  are preferred to divalent metals 15 the actual
closure of the mold should be as  such as zinc because the monovalent
metals  80 rapid as possible until the core makes contact possess better
physical properties. The acid with the molded cover half in the upper
portion of the copolymer is preferably about mold cavity. At this point the
closure is  5-20%  by weight of copolymer. A more slowed down and allowed
to proceed slowly  complete disclosure of these copolymers is 20  so that
any excess stock can flow around the  found in U.S. Patent 3,264,272 to
Richard  85 core without developing enough pressure to  Rees, the contents
of which are hereby in- burst or distort the core. Using Surlyn as
corporated by reference herein. Also useful the cover material at
280-[err]., the slow  are the various nylons presently available, closure
phase typically takes between 10 and  thermoplastic polyurethanes,
polycarbonates, 25 20 seconds. In any specific case, the total polysulfones
and balata.                  90 closing time is determined by the time re-
The advantages of using the present in- quired for all excess stock to flow
out without vention are that the possibility of forming core distortion to
give the ball its proper  a distorted core or a thread ball is virtually
size. After the two mold halves make metal-  eliminated  because the
presoftened  cover 30 to-metal contact, the full mold-clamping  material
easily flows during mold closure and  95 pressure is applied. After the
full clamping  any excess moves out at the flash line before pressure is
reached, heat is applied for  complete mold closure. The thread of the
approximately 35 to 50 seconds. This heat-  core is subjected to a minimum
amount of ing at full pressure allows the thermoplastic  heat which is a
very advantageous situation 35  cover material to flow into the interstices
of  because heat tends to relax the rubber or it 100 the wound rubber core
when one is used, may cause the rubber threads to break as a this provides
a strong bond between the  result the ball is not as resilient as it other-
cover and the core. Thereafter the ball in the  wise would be. Another
advantage is that the mold is cooled as rapidly as possible. Any  exact
dimensions on the shell size are not 40  convenient method may be used to
cool the  critical as the cover of the ball is actually 105 ball in the
mold.                         formed from a soft, free-flowing material in
As soon as the ball has been cooled suffi-  the final molding step. The
particular tem- ciently so that the cover will not be dis-  peratures,
times and pressures can be varied torted when the mold is opened, the mold
depending upon the particular thermoplastic 45 is opened and the ball
removed. The time of material employed and the amounts thereof. 110 cooling
will, of course, depend greatly upon    The following example is submitted
to the temperature of the cooling medium and  illustrate the process of the
present inven- the geometry of the molding press. In any tion. case, the
cooling should be as rapid as 50 practical. After molding, the ball may
then                 Example be processed in any desired maner to pre-
To 100 parts of Surlyn 1559 is added  115 pare it for sale.
8.625 parts of a 40/60 Surlyn 1559/[err] The procedure described above can
be  masterbatch. The above noted materials are used advantageously with any
thermoplastic  thoroughly blended and fed into a screw 55  material and
could even be used with materials  type injection molding machine.
Hemispherical which are thermoplastic while being molded  shells are molded
by injecting at a tempera- 120 but which cure subsequently. Although the
ture between about [err] and [err]. into a process of the present invention
is operative  mold at[err]. A 25-40 second mold- with any thermoplastic
material as noted  ing cycle is used. The resulting product of 60  above,
it should be emphasized that certain  this process is referred to as a
"preform". thermoplastic materials such as polystyrene    A standard golf
ball molding press is used  125 will not have the properties needed in a
top  to form the ball and is preheated to between quality golf ball to be
used in competition, about [err] and [err], preferably [err]- however such
materials can be used to form  [err]. The temperature of the mold is main-
65 range balls, novelty golf balls or display golf  tained in the aforesaid
range throughout the    4                                        1,410,808
4 process. The hemispherical shaped preforms  the softening temperature of
said thermo- are placed in both halves of the mold. A  plastic material,
relatively moving said upper  65 center plate is inserted between the
opposing  and lower mold members toward each other mold halves to maintain
the preforms in  with said cavities in registry with one an- 



5  proper position in order to form the cover other and with said
projections for pressing halves. The mold is closed and heat is main-  said
first quantity of thermoplastic material tamed for 80-100 seconds. Heat is
also  in said lower mold cavity between said lower  70 transferred  to the
prefroms through the  mold member and said second projection of center
plate which is maintained at a tem-  said intermediate mold member and for
10 perature of between [err] and [err]. The  pressing said second quantity
of thermoplastic center plate temperatures are kept in this  material in
said upper cavity between said range so that the thermoplastic material
does  upper mold member and said first projection  75 not stick to the
center plate. The press is  of said intermediate mold member for form-
opened and the center plate removed. A core  ing an upper molded cover half
in said upper 15 consisting of a rubber-covered liquid center  cavity and a
lower molded cover half in said 1.125 inches in diameter which has been
lower cavity, maintaining said cover halves wound on a golf ball winding
machine to  in the respective mold cavities while relatively  80 a diameter
of 1.575 inches in diameter using  moving said upper and lower mold members
rubber thread, is inserted into substantially  away from each other,
removing said inter- 20 the center of the bottom mold half and the  mediate
mold member from  between said press is closed rapidly until the top pre-
upper and lower mold members while main- molded cover half touches the
core, then  tainng said cover halves in the respective  85 closing is
continued at a slow rate so that cavities, placing a core into the lower
molded 10-20 seconds elapse before complete metal-  cover half in said
lower cavity, relatively 25 to-metal closure is achieved. This allows
moving said upper and lower mold members excess thermoplastic material to
flow out of  toward one another and relatively pressing the mold. The
molding temperature is main-  said upper and lower mold members against 90
tained for 30-50 seconds after complete  one another while maintaining them
substan- closure to allow the thermoplastic material tially at said first
temperature so as to form 30 to flow into the interstices of the core. The
said upper and lower halves into a substan- ball is cooled in the mold as
rapidly as  tially continuous cover around said core, and possible. The
press is opened and the ball is  cooling said upper and lower mold members
95 removed and the usual finishing steps are  while said mold members are
still in contact applied. The ball so made was tested with  with one
another to a temperature below the 35 the following results:
softening temperature of said thermoplastic material. PGA compression  -
75-85                2. A method according to claim 1, wherein 100 %
Rebound        -   68-70            said first and second quantities of
thermo- Initial velocity   -  249-251 ft/sec.  plastic material have each
been preformed as a shell which is substantially hemispherical WHAT WE
CLAIM IS:-                      in shape. 40    1. A method of making a
golf ball com-    3. A method accordingto claim 2 wherein 105 prising the
following steps: plcing a first each said hemispherical shell has greater
quantity of thermoplastic material into an  thickness at the pole than at
the equator. upwardly open lower mold cavity defined by    4. A method
according to claim 2' or claim a lower mold member, providing an inter-  3
wherein each said hemispherical shell has 45 mediate mold member having a
first projec-  been premolded at a temperature substan- 110 tion extending
upwardly and a second pro- tially greater than said given first tempera-
jection extending downwardly therefrom  in  ture and high enough to
substantially remove registry wi  said first projection, placing  the
internal strains and elastic memory from said intermediate mold member over
said  said hemispherical shell. 50 lower member with said second projection
5. A  method according to any one of 115 extending into said lower mold
cavity over  claims 2 to 4 wherein said intermediate mold said
thermoplastic material therein; placing  member is a center plate and said
projection a second quantity of the same thermoplastic  extending therefrom
are hemispherical in material onto said first projection of said  shape and
adapted to receive said hemispheri- 55 intermediate mold member;
positioning above  cal shells.                            120 said
thermoplastic material on said first pro-    6. A method according to any
one of jection a downwardly open upper mold cavity  claims 2 to 5 wherein
said hemispherical defined by an upper mold member; heating  shells are
heated at said given first and second said upper and lower mold members to
a  temperatures until said hemispherical shells 60 given first temperature,
heating said inter-  are uniformly heated throughout.      125 mediate mold
member to a second tempera-    7. A method according to any one of the ture
lower than said first temperature, said  preceding claims wherein said core
is placed second temperature being at least equal to  substantially in the
center of said lower    4                                        1,410,808
4 trocess. The hemispherical shaped preforms  the softening temperature of
said thermo- are placed in both halves of the mold. A  plastic material,
relatively moving said upper 65  r center plate is inserted between the
opposing  and lower mold members toward each other 



mold halves to maintain the preforms in  with said cavities in registry
with one an- 5  proper position in order to form the cover other and with
said projections for pressing halves. The mold is closed and heat is main-
said first quantity of thermoplastic material tained for 80-100 seconds.
Heat is also  in said lower mold cavity between said lower 70 transferred
to  the prefroms through  the  mold member and said second projection of
center plate which is maintained at a tem-  said intermediate mold member
and for 10 perature of between 1200 and 1800F. The  pressing said second
quantity of thermoplastic center plate temperatures are kept  in this
material in said upper cavity between said range so that the thermoplastic
material does  upper mold member and said first projection  75 not stick to
the center plate. The press is  of said intermediate mold member for form-
opened and the center plate removed. A core  ing an upper molded cover half
in said upper 15 consisting of a rubber-covered liquid center  cavity and a
lower molded cover half in said 1.125 inches in diameter which has been
lower cavity, maintaining said cover halves wound on a golf ball winding
machine to  in the respective mold cavities while relatively  80 a diameter
of 1.575 inches in diameter using  moving said upper and lower mold members
rubber thread, is inserted into substantially  away from each other,
removing said inter- 20  the center of the bottom mold half and the
mediate mold member from  between said press is closed rapidly until the
top pre-  upper and lower mold members while main- molded cover half
touches the core, then  taming said cover halves in the respective  85
closing is continued at a slow rate so that cavities, placing a core into
the lower molded 10-20 seconds elapse before complete metal-  cover half in
said lower cavity, relatively 25  to-metal closure is achieved. This allows
moving said upper and lower mold members excess thermoplastic material to
flow out of  toward one another and relatively pressing the mold. The
molding temperature is main-  said upper and lower mold members against 90
tained for 30-50 seconds after complete  one another while maintaining them
substan- closure to allow the thermoplastic material tially at said first
temperature so as to form 30 to flow into the interstices of the core. The
said upper and lower halves into a substan- ball is cooled in the mold as
rapidly as  tially continuous cover around said core, and possible. The
press is opened and the ball is  cooling said upper and lower mold members
95 removed and the usual finishing steps are  while said mold members are
still in contact applied. The ball so made was tested with  with one
another to a temperature below the 35  the following results:
softening temperature of said thermoplastic material. PGA compression   -
75-85               2. A method according to claim 1, wherein 100 %
Rebound        -   68-70             said first and second quantities of
thermo- Initial velocity   -  249-251 ft./sec.  plastic material have each
been preformed as a shell which is substantially hemispherical WHAT WE
CLAIM  IS:-                     in shape. 40    1. A method of making a
golf ball corm-    3. A method according to claim 2 wherein  105 prising
the following steps: placing a first each said hemispherical shell has
greater quantity of thermoplastic material into an  thickness at the pole
than at the equator. upwardly open lower mold cavity defined by    4. A
method according to claim 2 or claim a lower mold member, providing an
inter-  3 wherein each said hemispherical shell has 45 mediate mold member
having a first projec- been premolded at a temperature substan- 110 tion
extending upwardly and a second pro- tially greater than said given first
tempera- jection extending downwardly therefrom  in  ture and high
enough-to substantially remove registry with said first projection, placing
the internal strains and elastic memory from said intermediate mold member
over said  said hemispherical shell. 50 lower member with said second
projection    5. A method according to any one of 115 extending into said
lower mold cavity over  claims 2 to 4 wherein said intermediate mold said
thermoplastic material therein; placing  member is a center plate and said
projection a second quantity of. the same thermoplastic  extending
therefrom  are hemispherical in material onto said first projection of said
shape and adapted to receive said hemispheri- 55 intermediate mold member;
positioning above  cal shells.                             120 said
thermoplastic material on said first pro-    6. A  method according to any
one of jection a downwardly open upper mold cavity  claims 2 to 5 wherein
said hemispherical defined by an upper mold member; heating  shells are
heated at said given first and second said upper and lower mold members to
a  temperatures until said hemispherical shells 60  given first
temperature, heating said inter-  are uniformly heated throughout.      125
mediate mold member to a second tempera-    7. A method according to any
one of the ture lower than said first temperature, said  preceding claims
wherein said core is placed second temperature being at least equal to
substantially in the center of said lower 11111! IIJ11111 NJII 111111
,.                          ..    5
1,410,808                 _ _ _ _ _ _ _   _ _ _ _ _ mold cavity after said
lower molded cover  center plate; positioning above sad hemi- 



half has been formed.                      spherical shaped shell on said
first hemi- 8. A method according to claim 7 wherein  spherical projection
a  downwardly  open after said core has been inserted in said  upper mold
cavity defined by an upper mold 5  lower mold cavity, said upper and lower
mold  member; heating said upper and lower mold  65 members are relatively
moved toward each  members to between about 2500 and 3250F., other at a
given first rate until said core  heating said center plate to between
about makes contact with said molded cover half  1200 to 1800F., relatively
moving said upper in said upper mold cavity, whereupon said  and lower mold
members toward each other % '0  upper and lower mold members are moved
with said cavities in registry with one an-  70- {"  relatively toward each
other at a given second  other and with said projections, for pressing rate
which is substantially less than said first  said first hemispherical
shaped shell in said rate to allow excess thermoplastic material lower mold
cavity between said lower mold in said molds to flow  out of said mold
member and said second hemispherical pro- 15 cavities.
jection of said intermediate mold member  75 9. A method accordance to daim
8 wherein  and for pressing said second hemispherical full clamping
pressure is applied and said  shaped shell in said upper cavity between
first temperature is maintained, after said  said upper mold member and
said first hemi- upper and lower mold members make con-  spherical
projection of said center plate for 20  tact after insertion of said core
therein,  forming an upper molded cover half in said  80 10. A method
according to any one of  upper cavity and a lower molded cover half the
preceding claims wherein said thermo-  in said lower cavity, maintaining
said cover plastic  material  is  polyethylene,  poly-  halves in the
respective mold cavities while propylene,  nylon,  polyurethane,  or  a
relatively moving said upper and lower mold 25 copolymer of an alkylene
compound  and  members away from  each other, removing  85 acrylic or
methacrylic acid wherein the acid  said center plate from  between said
upper portion of said copolymer is in the free acid  and lower members
while maintaining said form  partially converted to a salt or fully  cover
halves in the respective cavities, placing converted to a salt.
a core into the lower molded cover half in 30    11. A method according to
claim 10 where-  said lower cavity, relatively moving  said  90 in  said
alkylene  compound  is ethylene,  upper and lower mold members toward one
propylene or butylene.                     another and relatively pressing
said upper 12. A method according to claim  10 or  and lower mold members
against one another claim 11 wherein any of the monovalent or  while
maintaining them at a temperature be- 35 divalent elements of Group I or
Group II  tween 2500 and 325 0. so as to form said  95 of the periodic
table are used to form  the  upper and lower cover halves into a substan-
cation of the salt in said copolymer.     tially continuous cover around
said core, and 13. A method according to any one of  cooling said upper and
lower mold members claims 10 to 12 wherein the acid portion of  while said
mold members are stll in contact 40  said copolymer is 5-20%   by weight of
with one another.                             100 copolymer.
15. A method according to claim 1 sub- 14. A method of making a golf ball
com-  stantially as herein described. prising the following steps: placing
a hemi-   16. A method of making a golf ball sub- spherical shaped shell
which has been pre-  stantially  as described  in  the  foregoing 45 formed
at between about 3800 and 4100F. example.
105 and is made from a copolymer of ethylene    17. A  golf ball whenever
made by a and methacrylic acid into an upwardly open  method according to
any one of the preceding lower mold cavity defined by a lower mold  claims.
member, providing a center plate having a 50 first hemispherical projection
extending up-    URQUHART-DYKES & LORD, wardly and a second hemispherical
projec-           Chartered Patent Agents, tion  extending  downwardly
therefrom  in          Agents for the Applicants, registry with said first
projection, placing       11th Floor, Tower House, said center plate over
said lower mold mem-              Merrion Way, 55  ber with said second
hemispherical projec-              Leeds LS2 8PB. tion extending into said
lower mold cavity                   and and contacting  said hemispherical
shaped              Coumhia House, shell therein; placing a second
hemispherical            69 Aldwych, shaped  shell of the  same
thermoplastic             London, WC2B 4B. 60  material onto said first
projection of said Printed for Her Majesty's Stationery Office, by the
Courier Press Leamington Spa, 1975. Published by The Patent Office, 25
Southampton Buildings, London, WC2A lAY, from which copies may be obtained.
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