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COMPLETE SPECIFI<;;ATION 

Improvements in and relating to Footwear 
We, Tim BRiTISH BATA -SHOE CoMPANY 

. LIMnim, a British Company, of ·East Tilbury, 
- Essex, do h~by declare the invention, for 
- which we pray that a patent may be gi:anted 

5 to us, and· the method by which it is to be 
performed;: to be . particularly described in 
a.nd by the follow.ing statement: -

-The invention relates to the manufacture 
- -· -from : -sjnthetic resinous material of articles 

10 · of footwear or parts thereof. 
It has been previously proposed to pro-vi-de 

-ap~tus for the mass production of articles 
of -footwear which have parts made from 
different synthetic resinous materials or from 

IS -synthetic resinous materials of the same com­
position but different colours, but such pre­
vious proposals have not been readily_ adapt­
able_ to _automatic operation or alternatively 
ha've been cumbtts9me and ~xpensive. 

20 lt is -an object of the p.resent invention to 
obviate. or mitigate the above· disadvantage 
.bY providing- .apparatus which is suited to 
a~tomatic -operation and yet is simple and 

· ·- in~ensive. - . 
25 : According to the invention there is pro­

vided. apparatus for the_ manufacture from 
syntheti¢ resinous matei;ial Of articles of foot­
wear or parts thereof, the apparatus including 
a. mould having a moulding cavity therein and 

3o c_losiire members of diff~t forms each of 
which is ~ble .in said cavity, said closure 
meinbe~ being rotatable "in unison to align 
ariy selected one of same _with said cavity, 

· and there being means for effecting relative 
35 -movement of said closure members and said 

· m9Uld- to and from one. another to close or 
··open -~aid ~avity. 

-- Preferably,. said closure members are 
· · : mounted on a carrier rotatable about an axis 

40 ·-normal -to -or inclined to -the general plane 
· _ of the·· open end _of said cavity and offset from 

said ·open end. 

_ .____ []>rice 4.r. 6tl•l 

Said carrier may t8ke the form of a solid 
conical body or a plurality of diverging arms 
lying on the surface of an imaginary ·cone.- 45 
Alternatively the carrier may carry the closure · 
members in a radial arrangemem in one plane 
parallel to the plane of the open end of said 
cavity. 

Preferably the carrier comprises a pair of 50 
arms arranged at 90° to one another and 
rotatable about an- axis inclined at 45° to the 
plane -of the open end of said cavity. 

By using the closure members dn succession, 
desired portions of the moulding cavity may 55 
be fill¢<! in turn with moulding material of 
different colour or composition. 

The apparatus may be used to mould a 
composite sole from, -for example, -two syn­
thetic resinous materials, either as a complete 60 
operation in itself, or to simultaneously attach 
the sole to an upper. In this case the mould-
ing cavity is in the shape of the final sole, 
and one closure - member is initially placed 

· in position to close o~ part of the cavity which - _ 65 
is then filled with synthetic resinous material. 

_ Thereafter the clostire member is removed 
and the carrier rotated to bring into use an- , , ---
other closure member which does aee close hot 

· off_ any -of the cavity. A different synthetic 70 
resinous material is then injected into the 
space between the first layer of synthetic 
resinous material and the -new closure member 
thus forming a composite sole of the desired 
shape and dimensions. 75 

The apparatus is preferably incorporated .in 
an injection moulding machine including a 
ttimtable on which the apparatus and a plur­
ality of similar !!pparatuses are mounted, and 
a plurality of injection heads angularly dis- 80 
placed from one another and adapted to com­
municate with the moulds in succession. 

An embodiment of the invention will now 
_ be described, by way of example only, with 
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reference to the accompanying ~drawings, in·· 
which Fig. 1 is a plan view of an injection. 
moulding :mathine and Figs: 2 to· l5 · illU&­
trate the sequence of moulding operations. 

'5 Referring :to the drawings, Figure 1 shows 
an injection moulding machine including . a 
turntable 20 on which •are ·¢atried. a plurality. 
of moulds 22. During rotation of the . turn­
table each mould passes through ten angular 

10 positions numbered 1 to 10 in the d~wings'. 
Injection heads . 24 and 26 are located at 
positions 1 and 3 and automatic means are 
provided to cau~ mutual engagement between 
the heads and the moulds in these positions. 

15 The moulds 22 are shown in detail in Figs.-
2 to 15. Each compri~s a body portion 30 
having two co-operating halves 30a and 30b 
and a central core 30c (Fig. 1) which co­
operate to form a cavity 31 in the forin 

20 of a boot. Onlv one half .30a of the mould -
is shown in Figs. 2 'to 1'5 fot j)urpO"ses ·of 
clarity. The cavity could take the fonn of 
any . other article of .footwear or part there­
-Of. The mould illustrated· is designed to -apply 

25 a cotnposite sole of synthetic resinous material 
to·.a ready:..made ·boot upper 32. . 

A ·pair of closure members 33 .and ·34 are 
carried on arms 3 5 of a carrier 36, the arms 
·being at right angles to one another and the 

30 carrier being -rotatable about a shaft 37 passing 
through and :forming :an extension of ·the· bi­
sector of the right angle. The shaft 37 pro­
jects -from ;Ii control box _3-8 ·disposed _adjacent 
the mould 22 and incorporating a rack and 

35 piriion and cam mechanism through which 
the shaft 37 ·niay -be rota(ed. In -addition the 
whole unit :comprising the :control box 38, 

-·Carrier 36 :and Closure ·mettlbers 33 and 34 
may move in ,a generally vertical directfon 

40 .·relative to . the·· .mould: . 
In ·operatjQn, the m:ould. ,halves are :opened, 

•the fasted upper 32 -is-ins¢"ted and the ·mould 
-.cJosed. With 'closure ·member 33 in position 
closing the mould cavity (Fig. 2), ·the space 

45 'btt:ween the ·:upper . 32 -arid the ·inner surface 
·.of the closure ·member . 33. is less than 'the 
.desired . thickness· of the sole. In position 1 a 
swtable synthetic· resinous •-material 40 is in­
_jeated -through·. the closure member ·into ·the 

50 -space within -the inould by ·the injection head 
-24 • 

... When the ·mo\'ltd -rotates :to. position 2 the 
-C01ltrol ,box 38 .is raised (Fig. 3) '.thus lifting 
the closure member 33 .clear -of the mould. 

55 The shaft 37 is ·then rotated (Figs. 4 and 5) 
-to. bring the other clostire member 34 ·above 
-tbe:mould. The control box 38 is-then lowered 
{Fig. -6) to bring -the closure member 34 :into 

-Qperative rposition -and the .mould -:r.otares to 
60 position 3. The :closm;e -member 34 ·is :dimen­

sioned ito_..jeave -a ~p•ce between the material 
injected at pQSition 1 '-and the inner surface 
of ·the .alosure. member, such· that whc:n this 
space is filled, the sole will be of the desired 

65 final thickness. In position 3 a further syn:-

thetic Tesinous material 41 of ·a diff~t 001If.;; -
position is introduced int<i the- space in- t'lie­
mould 22 by the injectlon !lead: ·26. -:--r: ._- _ -

In positions 4, 5 and 6- the materialj~9ols -
and hardens and in positio_n Q:~,~Fboi- -- 70 
38 is again raised (Fig •. ~·it.a:·'1fllt::lili€~le8Uie · 
member 34 clear of the .m~::infi.;6e~ ·-. 
3'1 is turned through .~0 ·6Fif!:.JJ.i&}~~t .-.·· 
easy r~oval of the c0q>'iete'lb~::1~1®t.:1die · ·· _ 
moifld 1s split at position•8 '~;-:,:_ · ,?\:~~- ,':'7S 
boot upper 32 is then i~'d- - · 'ii · -
halves closed ~~ogether at -;p~~ l'.lr1ft'; ,$~),-
and at position 10 the lSliiit :W/ .. ,Jis ·retated. 
through a further 90° (Figs::11?3 :r&'iii' .. 14) to 
bring the closure ll,lember 33 aboye the moUld, 80 
arid the latter is ·then lowered into ·oJ?erative 
position in ;position 1 (F-ig. 15). Thereafter 0the 
operation is repeated. 

An advantage of the embodiment is that 
there a.re no loose mould parts to be attached 85 
ot removed during _ moulding arid precise 
moulding is. achieved thro-ugh ,the positive 
positioning :of the -mould parts .. Moreover the 
movements :of the .Carrier 36 relative to the 
mould may .simply ·and--easily be dfeeted -auto- 90 
matk:ally throughout the .opetating; cycle •.. 

. Many -'modifications are •possible -within :the 
ambit of -the :invention. For 'example, more 

·· tha:n two •closure members may 'be 'provided, 
:arranged ii:i • generally oonical' :eonfiguration 95 
around the axis of -:.r:onttion .ef the carrier; so 
that soles -and heels -can be .formed .. from 

' several layers -Of synthetic resinous --material. 
AlterJ).atively the clo~ .members .. may '.l)e 
mounted ··on a solid. -conical: -carrier instead ~of 100 
:an -diverging amis. -;ln a {urther <m~cation · ·: 
the .closure -~hers may ·be mount-ed. :on . a 
:carrier :~ a ·radial -an.angement ·in one ~ho:d-

- zon~al ,plane. _ .·· 
Moreover_ in -order to .separate the oclo~ 105 

members-and the -mould ·th~ mould may -move 
· awayJrom the closure ,members instead -of .the 
latter inoYing;away :from the .moUld. Wbile)n 
the ~mbodiment mataial is :injected thl'ough 
the closure members, it may instead .be . .in- 110 
.jected at a suitable location -in the -body · .~ 
.member) for ex~ple adjacent the- heel. -Jf 
desired, .the. tUrJ;ltable could be disp~d with. 
. and articles -produced ~ a . .small ; scale: by -use 
-of a :general :mould.- . _ 
. -In -use -Of the embodiment of the -above 

_ moditications ·it:is posSible to .PrOO.uce atticles 
_ of Joo~wear :ha:ving a· vai:iety of different.-char-

115 

acter-istics. For example, sole and .heel ,~y 
b-e made· : of :different -materials . or -different 120 

·-colours of the :same-material. :Multi-layer s0les :· : · 
-and-heels: may be.-made of .layers of·th~,same 
material but different colours, ·.and , artl!lles 
having :Parts of.,different material •and -colour . ,. . : -
may-be,,produc;ed .. The-apparat~·can"be,~ed 125·.: 

.. for -the -lll&nufactlire of soles .and heels --as sep- '- , . 
arate integtrs to '.be subsequently attachecLby -
glueing, stitching or fusing to pre-formed 
uppers. Alternatively the appl:!ratus. may .be 
used to produce complete articles offoO®tltr, 130 
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the upper and sole portions being composed 
of different materials. If desired, uppers of 
different materials or colours could also be 
produced. 

S WHAT WE CLAIM IS:-
1. Apparatus for the manufacture from syn­

thetic resinous material of articles of foot­
wear or parts thereof, the apparatus includ­
ing a mould having a moulding cavity thel·ein 

10 and closure members of different forms each 
of which is insertible in said cavity, said clo­
sure members being rotatable in unison to 
align any selected one of same with said 
cavity, and there being means for effecting 

15 relative movement of said closure members 
and said mould to and from one another to 
close or open said cavity. 

2. Apparatus according to claim 1, in which 
said closure members are mounted on a carrier 

20 rotatable about an axis normal to or inclined 
to the general plane of the- open end of said 
cavity and offset from said open end. 

3. Apparatus according to claim 2, in 
which said carrier comprises a plurality of 

25 diverging arms ·lying on the surface of an 
imaginary cone. 

4. Apparatus according to claim 3, in which 
only two arms are provided which are ar­
ranged at right angles to one another and are 
rotatable about an axis inclined at 45° to the· 30 
general plane of the open epd of said cavity. 

S. Apparatus according to claim 2, in which 
said carrier carries the closure members in a 
radial arrangement in ,pne plan~~ to 
the general plane of the open end· of said 35 
cavity. 

6. Apparatus according to any preceding 
claim incorporated in an injection moulding 
machine including a turntable on which the 
apparatus is mollllted, and a plurality of 40 
injection heads angularly displaced from one 
another and aaapted to communicate with 
the mould in succession. 

7~ Apparatus for the manufacture of foot­
wear substantially as hereinbefore descn"bed · 45 
with reference to Figs. 2 to 15 of the accom­
panying drawings. 
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Chartered Patent Agents, .. S\. 
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. the. uwer and·-~9le portions being composed 
or different materials. If desired, uppers of 
different materials or colours could also be 

. · pr.o(iuced. ·, 

S WHAT WE CLAIM IS:-
1, Apparatus-for the manufacture from syn· 

.,_ thetic resinous material of articles of foot· 
-wear:-or~ pa~s thereof, the apparatus includ· 
ing a ip.O.Uld having a moulding cavity therein 

10 aOO.closure members of d.ifferent forms each 
of which is insertible in said cavity, said clo· 
sure members bcing rotatable in unison to 
align any selected one of . same with said 
cavity, and there being means for effecting 

15 relative movement of said closure members 
and said mould to and from one another to 
close or open said cavity. 

2. Apparatus according to claim 1, in which 
said closure members are mounted on a carrier 

20 rotatable about an axis normal to or inclined 
to the general plane of the open end of sadd 
cavity and offset from said open end. 

3. Apparatus according to claim 2, in 
which said carrier comp.rises a plurality of 

25 diverging arms ·lying on the surface of an 
imaginary cone. 

4. Apparatus according to claim 3, in which 
only two arms are provided which are ar­
ranged at right angles to one another and are 
rotatable about an axis inclined at 4 5 ° to the 30 
general plane of the open ep.d of said cavity. 

S. Apparatus according to claim 2, in which 
said car.rier carries the closure members in a 
radial arrangement in ,pne plane parallel to 
the general plane of the open end of said 35 
cavity. 

6. Apparatus according to any preceding 
claim incorporated . in an injection moulding 
machine including a turntable on which the 
apparatus is mounted, and a plurality of 40 
injection heads angularly displaced from one 
another and aaapted to communicate with 
the mould in succession. · 

7. Apparatus for the manufacture of foot­
wear substantially as hereinbefore described 45 
with reference to Figs. 2 to 15 of the accom­
panying· drawings. 
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