Sol e Construction for Shoes, and a Process for its Production. The present
invention refers to a sole construction for shoes conprising pre-shapedg
“wooden parts interconnected at the area of the ball of the foot by flex

i ntermedi at e portions of foaned pol yurethane.” 5 Sole-constrgctrcng pf- wood
are already known-and have many advantages. Such wooden sol e§ ‘are: Wdx d or
- rigid at the heel portion, at the md-portion of the foot and at the toe

areg.and thus.support the foot in an orthopaedically favourable manner. If
for orthopaedi c reasons wooden sol es age provided with a 10 10 shaped foot
bed, then they baS|caIIy conprise a heel vault, a support for the inner
region of the f oJgpbRnstruckiop Hforoghess s and anPragessifosrits or the
m ddl e portion g’F"d'luﬁE‘%ot a depression for the ball of the foot and, if
desired, also a-toe-barrier. All these portions miSt have a certain '
_strength 15and stability and this reqU|renent Is fulfilled with wooden
sol es. Furthernore, wood insul ates against cold, is tenperature-
controlling and absorbs hum dity, so that shoe sol es of wood are hyglenlc

d nf bl d h
povever . 1 he dr b BLE s [HRHHE0 rEFersoe e Salld Rl #0002 of the

foot and thus shged-comprising pre-shaped wooden parts interconnected

- at the area 6f the ball of the foot.by Flexible intermediate
portions of foamed polyurethane.
U
5 Sole~-constructions of wood are'aiready known and have ﬁany
a@vantages. Such wooden soles are hard'dr rigid at the heel
portion, at the mid-portion 6f the foot and at the toe area and
thus support the foot in an orthopaedically févourable manner.
If for orthopaedic reasons‘wooden soles are'provided with a
10 shaped foot bed, then they basically comprise a heel Qau1t, a
support for the inner region of the foot, a support for the
outer region, a support for the middle portion of the foot, a

0 depression for the ball of the -foot and, if desired, also’a

toe barrier. A1l these portions must have a certain strength

15and stability and this requirement is fulfilled with wooden
2 : soles. Furthermore, wood insulates against cold, is temperature-
controlling and absorbs humidity, so that shoe soles of wood

are hygienic and comfortable to wear.

Known soles consisting wholly of wood have, however, the drawback

20that they are stiff at the area of the ball of the foot and thus



hi nder the rolling notion of the foot on wal king. Such stiffness can under
cegFtain circunstances be detrinental to health. For these reasons
s'construct i ons have been proposed which consist of*tw wooden parts
conAected with one another at the 5 area of the ball.of the-foot by a
flexible internmediate portion. Thus, the sol e-construction becones-flexible -
at this area and can-follow the rolling notion of the foot on wal king. It
has al ready beep proposed to nmake the flexible internediate portion fromg

f oamed pol yur et hane.  This matérfal gives a 10 reliable and strong
connecti on .bet ween

t Jnternedi ortion and 1 he d Wt hout the need
for additifjRger #o8stR é!"gﬂ?é“%l‘\}fjggg ARE 91 wa bk TRgy %‘?C?'[%’ #fpdnents, a
- pol yol conpound, (based .on pol yesters ,or | yet 3% @%ﬂ | socyanat es
(conpri si %ﬂa&'"‘i aSErtal8 "é?fﬁ?ﬁgf.befﬂgg’é _-eRI?%r 0 tL‘eact with the
hydroxy 15  groups (OH groups) of the wood, or with other conmpounds
contained in the wood and conprising active hydrogen atons, so that a

pol yuret hadt. cheriaRiasRs S~ FR BREUIGRS, Al POSH srBhdREHRA 0"

pol yur et h%ﬁs‘?&f°?am%°?'§§{’§'ﬁﬁ§ft§g;ﬁ“%’éehé'f{ﬁ“;g@% iagﬂtﬂé(}[ Igﬁt{hee por es of the =

wood. Such so0le- cons era oduce a sinple manner

by inkrodutleRdot Rfe! BYY bl Ue nghgqgggiys_w InteriiBiidte -3- and filling

the remai ning space or cavity _
' portion. Thus, the sole-construction becomes flexible at this

-

—

area and can follow the rolling motion of the foot on walking. (W)

It has already been proposed to make ‘the flexible intermediate
portion from foamed polyurethane. This material gives a
10 reliable and Stroné connection between. the intermediate portion
and the wood without the need for additional measures. The
polyurethane is formed of two components; a polyol compound
" (based on polyesters or polyethers) and isocyanates (comprising
at least two NCO-groups). These -NCO groups react. with the hydroxy
15 groups (OH-groups) of Fhe wood, or with other compounds g

contained in the wood and comprising active hydrogen atoms,

[ 3

so that a strong chemical bondcan be realiably established between

wood and polyurethane. 5

In addition, a mechanical bond is formed since the polyurethane
20 foam penetrates during its formation into the pores of the wood.
Such sole-constructions: can beyapidly produced in a simple

manner by introducing.the individual wooden parts into a mould



uret hane-formng agent. It has now been found that known sole conzfigztlons
com 5 prising wooden parts interconnected by pol yurethane do n \

“all requirenents. 1f such constructions are strongly bent at the area of
the ball of the foot the marginal parts of the internediate portion, i.e.
t hose parts | ocated near the sol e-08 4he foot and near the wal king surface
are.too greatly 10 elongated or too strongly conpressed. If the

i nfgy medi ate pagd 9N iry HRO ranStihy Hlae8 O edviy bth Ghe Podgks or fractures
arises at the area of transition between the internediate portion and the

wooden parts. Uufethase-eformirigoag@iv.ong a com pression, the internediate
portion becones defornmed outwards 15 which nakes the wearer of the shoe
unconfortable. Too strong a conpression additionally results in the danger
~ of pinching the wearers foot between the wooden parts especially if the
~di mensi on of t ht haateowbeemtfoundhithat roawnirsede i gons biuatdens cpmudi nal

direction of the sole) is small at the nar |naI ?art 20 adj acent the foot
and thus al 5OV\B'”"tSHé9e'ﬂ>Qé§" FRrts dniperesne ¢l A4t ot her when

the sole is bent ? resent jnveptiop set o t, to av0|d t he nmentioned
drawbacks and TRfY @ fH%ﬂ“W’?S‘FB{:FE g E g‘" B$ SrRSHIM er hms*di ate
Pﬁ&é'n?{‘oﬁ"EZLZﬁérﬂﬁ ? yreoneres o8 ik BELORE her B0t 08 ARV BRICHES Compri si no

at, least one ag r{’éégméd’ﬂt&‘%@%‘i‘oﬁ)aﬁté tHbEL PAPREqbELLA! nddietRL €a of the

bal | of a mearers
sole of the foot and near the walking surface are too greatly

- 10 elongated or too strongly compressed. If the intermediate
portion is too greatly elongated a risk of cracks or fractures
arises at the area of transition between the intermediate
portion and the wooden parts. If theré is too strong a com-
pression, the intermediate portion becomes deformed outwards

15 which makes the wearer of the shoe uncoiifortable. Too strong
a compression additionally results in the danger of pinching
the wearers foot between the wooden parts especially if the
i dimension of the intermediate part (measured in the long-
W] itudinal direction of the sole) is small at the marginal part

20 adjacent the foot and thus allows the edges of the wooden parts

to approach each other when the sole is bent.

L}

The present invention sets out to avoid the mentioned drawbacks
and to further improve a shoe sole comprising an intermediate
portion consisting of foamed polyurethane. For this purpose

25 the invention essentially consists in a sole construction for
shoes comprising at least one assembly of two wooden parts

interconnected at the area of the ball of a wearers foot by



-4- a flexible I nternmedi ate portion of foaned pol yurethane, thereby to
- def i@y a sol e construction upper-surface and a sole construction
undeksSurface :the dimension of this intermediate portion i'n the
| ongrtudi nal direction.of the 5 sbﬂe'construction'being greater at its
upper and |l ower marginal parts (neasured as a continuation of the upper-

f d under - ively) than the m m num such di mension qf _
an i nnor part At M dPTRAERS BPFLibasoF danst,palVIEGRE: par s mer gi ng
ith th id i t | .0 i on: and those upper contact
\émurfaceg, Sg:at mgﬁﬁbﬁge‘ﬁp?ﬁﬁ érrgrg??r?apg%g?fé@nlt lXF;(;':‘eirﬁ?L@!"rftﬂﬁﬁliafﬁ‘fleg)gort I on and

th d Liegi e | Loyl ys t id i t.
©, no0gen, bar s81€XbROCHESIG URAG-ir At Rl NidedeTofiBel BRSSO T oner par

By increasing the w e margin peci frc el ongati on and

“the specific comparaediate Bértich fil1ehe MAGIAIIREP W FectiBr Gnthe! | v reduced.

I n addi tion, such a construction results’in a greater area of connecting

surface , & bebVeeonstruetigdbeiny ppédtepnafids WppdR el dweras (conpared to
a construction having internediate portions of equal w dth throughout) so

that a better mexgiaai dartsaingheafigredcas a2@ontinudtion oflthabipperchi eved.

According to the invention, both marginal parts of the internediate portion .
merge in a sno8¥rfiageranghunder~-surfiaca respedtivedykrthparthe Wmiauymsharp edges

whi ch, on bending could cause destructive tension and conpression stresses
are avoi ded. 2§”gptdé’f‘%ﬂséﬁl‘ﬂf amcingar Parsnintermediate cthosarsurfacessd and -

depart the said marginal parts.merging with the said inner part
10 in a rounded féshion; and those upper-contact surfaces, v
between the upper marginal part of the intermediate portion
and the wooden-pgrts extending generally obliquely towards
the said inner part.'By'inCreasing the width at the marginal
parts the specific elongation and the Specific compression
15 of these parts becomes substantially reduced. In addition,
such a construction results in a greater area of connecting
surface , as-between intermediate portion and wooden parts
as (compared to a construction having intermediate portions of
equal width throughout) so that a better mechanical and chemical )

20 bond is reliably achieved.

According to the invention, both marginal parts of the
intermediate portion merge in a smoothly rounded fashion to the
inner part. Thus, sharp edges which, on bending'could cause

destructive tension and compression stresses are avoided.

25 Preferably, the said contact surfaces are. curved and depart

generally tangentially from the sole-construction upper.



that no steps are fornmed at the area of trans- ition. Such steps wouAdib
unconfortable to the wearer of the shoe particularly if such steps
contact the foot sole of the wearer. It is also envisaged that the | ower
mar gi nal 5 portions maybe obliquely directed, and optionally curved and
tapgential as above. Thus, thé‘§hrckness of the internediate portion .
nmegsur ed i N syrfideebi EHAtPRO RiTREs Careafoind! BE thel &r&l afUrdahy-i Nncreases up to
a value equal to the total thickness of the sole, so that a snmooth -
transi ti onjfighwesuthnstepsi wdwlidbe ithcombordablatol shandayeérelofi tige | nt er medi at e
portion is achieved and no unconfortabl e steps occur between wooden parts
and i nt er nghbeaperyizul srlyAd € suthngtdps  woyidetentaed theatfoot sofletdfe i nventi on
-the or each internedi ate portion is symetrical about a central vertical
15  transthe weapgrandt ois alsernvisagedrthadntbe lpwemanargined, all bendi ng _
stresses exerted are equally distributed over the individual parts and any
i nj ury5of porddens mayberabligeelyadirecdeds paid optionablyscuevsd pedrel i ably
prevented. It is of advantage if, as according to a further feature of 20
.the inventtangentiad a5 ahoyr.i nihus meiieatickoess ®f the iakermeddatearts which
possesses forwardly extending and rearwardly extending integral
pr ot r usi onROTt30R Megsured, dnondirertions pefpesdicular to the sole

gradually increases up to a value equal to the total thickness

- generally tangentially fromthe sol e-construction upper. 5- surfac§§§o

U of the sole, so that a smooth transition between non-yielding
10 wooden parts and yielding intermediate portion is achieved
and no uncomfortable steps occur between wooden parts and:

intermediate parts.

According to a preferred féature of the invention the or each
jntermediate  portion is symmetrical about a central vertical
15 transverse plane or a central horizontal plane. Thus, all
bending stresses exerted are equally distributed. over the
individual parts and any injury of these intermediate-barté

on such bending stress is reliably prevented.

It is of advantage if, as accqrding to a further feature of

»

20 the invention, the or each intermediate portion has an inner
parts which possesses forwardly extending and rearwardly
extending integral protrusions. Such protrusions still further
increase the connecting surface between both wooden parfs and

the intermediate part and still further improve the chemical



I ncrease the connecting surface betmeen bot h wooden parts and the

I nte '\dlate part and still further inprove the chem cal -6 - bond. In
such onstruction, the mechanical bond can be nade nore reliable by
provighg the protrusions at their ends with greater dinmensions*than th.e
remai ning parts thereof for exanple by giving the protrusions a dove-tai
end. For 5, av0|d|ng | ocal peak stresses, it is convenient if the -
protrusions merge with the inner parts in a snoothly rounded manner. W't i

‘the k“o‘gﬂ?&{é)oi’h Tiih &"tons kAR oh ! tHeRECHHNTcoP Hoh@Mta baol yurethane s

provi de I nter-connecting two wooden 10 parts. In such an enbodi nent,

the 'nter Abfe RRAT§abMeShby FOVRENTY tHe Yrothls foiscat dnRiHlerddde total

stress. Is Inter- mediate portion nay therefore becone excessively

stressed. wﬂrﬁgrew Himerishbfs bﬁhaﬁru@meﬁﬁ:ﬁdgysaﬁtbetmeefl Sfopn such bendi ng
equal ly strongly loaded at one single area and it may become 15 necessary

to provi dexgipieesy g vind'ehePPtrubicns aadovestail eadnfrort abl e even in shoes
or sandals having a free toe portion or heel portion. In closed shoes,

havi ng neaydidding Tocad peak pordsses, niy ie éomvenherd ifothe on any interruption
I n the upper, ether a recess, a cut-out gusset, could not be accepted. 20 =
Ther ef or epeotruetons sienge wdth hthe nreert pantsidnea tdmothlyp roondeth parts nay be
provi ded correspondingly inter-connected to form

manner. *

With the known embodiment one single intermediate portion of
polyurethane is brovided for inter-connecting two wooden
10 parts. In such an embodiment, the intermediate part must, on

bending of the sole take up the total stress. This inter-
mediate portion may therefore become excessively stressed. Also,
any fiexibTe upper connected to the sole is on such bending
equally strongly loaded at one single area and it may become

15 necessary to proiiide gussets in the upper which can be un-
comfortable even in shoes or sandals having a free toe portion
or heel portion. In closed shoes, having neither a free toe o

portion nor a free heel portion any interruption in the upper,

-

whether a recess, a cut-out gusset, could not be accepted.

20 Therefore and accordiﬁg to the invention more than two wooden
parts may be protided correspondingly.inter-connected to form
more than one such assemblies arranged within the ball area
cf the foot thereby distributing bending motion of the sole
over a p]ufality of intermediate portions. In this case, the

25 intermediate portion can be narrower than a single intermediate



nore than one such assenblies arranged within the ball area of e\ f oot
_thereby distributing bending notion of the sole over a plurality odkgi
internediate portiens.:In this case, the 25 internedi ate portion.can be
narrower than.a single internediate . 7-.7- portion could be. Since the
bending stress is distributed over a plurality of internediate parts- and
thus over a oreapsieighocull b Sfice BAbIibAGiiOsBFAY e dueSmuted N the Upper
at ¢{he corresponding region he or I nt ermedi ate portion can, as
seen from above, ofér %Ub'ﬁdramityalolfyuﬁ:‘emcghtte ljawey ahd tHusi 6verf hen conveni ent
to provide an internedi ate porti.on which is arcuate as seen from above and
whi ch thereby adapésternara ot tisopsictrequiried twmpeotileoguszelte imather to the
bendi ng notion of the sole 10 on wal ki ng. The invention al so provides
the possibility appdroatithg térrespdrding reglieni ntegrally with the or each

I nternmedi ate portion, and extending beneath the said under-surface, thereby

not only sinplifying the production operation but also provi ding 15 an
addi ti onal bonding | i nk" bet ween the wooden parts. IS aJr$§¥g'knomm to
produce a sble-cé %tqruﬁ‘i'bﬂ"'&msﬂ%qen@méﬁWFrﬁaé'r’nﬁﬁs&?% 15811309 of  oaned

I th b t he t nd.b
Do) otuci g i i obErabEEA L I StER T e THEKEr = hois O LA SREVRARTE ng
mat eri al

whi ch i %o provide an intermediate portion which is arcwate - as seen
from above and which thereby adapts in an orthopaedically
Wi more favourable manner to the bending motion of the sole

10 on walking.

The invention also provides the possibility of forming the
walking sole integrally with the or'éach intermeédiate portion,
and extending beneath the said.under-surface, thereby not '
only simplifying the production operation but also providing
15 an additional bonding 1ink betyeen the wooden parts.
It is already k;own to produce & sole-construction comprising
an intermediate portion of foamed polyurethane by introducing
- _ the wooden parts into a mould and by introducing into the free
space of the mould a polyurethane-forming material which is
20 allowed to foam within the closed mould. A sole produced
in such a manner does not however spow completely plane
surfaces, free from steps, because it is -impossible to produce
the wooden parts with sufficient accuracy, whereby the poly-

urethane will overflow or flow out. In practice, such



20 allowed to foamw thin the closed nould. A sole produced in such a

er does not however show conpl etely plane surfaces, free from steps,
gggguse it is inpossible to produce the wooden parts with sufficient
acturacy, whereby the poly- urethane will overflow of- flow out.” In
practice, such -8- wooden parts cannot be accurately di nensioned
relative to the noul d because of Lq?_inherent di mensional instabilitles . of
wood and the slight non-uniformty of wood-working operations even when \¢

using nodern MaGRLAGS pa e CRAMIChe HGuAGRAY W filni fored ddlatiyw/eptimRn. it s
envi saged that at the upper surface and the side surfaces of the :

sol e- const r ucheulid, bédauge dfelPY dnhefenth@inmk orfal OTRAIHABI TIYdH o SiRul d be
mechani cal ly finished preferably by grinding or mlling, so that these
surfaces are smdnthetsdightinohewtifotmity ahdioedarkingopevatdofortabl e 10
steps. The pol yurethane-forning material may be filled into the nmould prior
to cl osing théeenmphern ustng t'FRslern Machines . c Thetefope p@ndeatcdondingstapl e nanner
wi t hout expensive equipment. As already nentioned, a chenical reaction

bet ween t hé Nt®@ gnvenidons igr ts envisagedhthatsat thrauppennsunfaee @adgr oups of

t he wood(or the other conpounds conprising active hydrogen atons) takes s
pl ace when pryﬁjéﬂﬁﬁsﬁrg&peé-e rtoer Fr%?f‘sg:&%fr’m‘ng’ 8r t#e @OVl ent i on so t hat
a particular! e SheORA P Pron Shemoatd, ShouTd Be madhanicilly finished .
preferably by grinding or milling, so that these surfaces
are completely without steps and exhibit no uncomfortable | &:j
10  steps.

The polyurethane-forming material may be filled into the mould
prior to closing this mould, so-that the sole can be produced

in a simple manner without expensive equipment.

As already mentioned, a chemical reaction between the NCO-groups
15 present in the isocyanate and the OH-groups of the wood(or the
- other compounds comprising active hydrogen atoms) takes place -
when producing a sole-construction according to the invention
so.that a particularly strong and permanent chemical bond is
obtained between the wooden parts and the intermediate portions.
20 It has now been found that for this reaction the water content
of the wooden parts, to which the intermediate portion is to
be applied, is of importance. If the humidity content is too
great, the chemical reaction proceeds too rapidly and the

polyurethane foam has. during its period of formation no time



obt ai ned between the wooden parts and the internediate portions. 20 .1t has
. now been found that for this reaction the water content of the wooden

parts, to which the internmediate portion is to be applied, is of

i mportance. |If the humidity content is too great, the chenical reaéjggh

proceeds too rapidly and the pol yurethane foam has during its period of

forwation no tine =~ -9- to penetrgte the pores of the wood so that the

str@ngt h of the nechani cal bond between the wooden parts and the inter-

- nedi ate parts hecpgnesrdtedthe porésiidfetid ndod aohtitdt vid RPemythcef bon. di oxi de
I's produced during the reaction, so that the 5 I ntermedi ate portions have

a very coarse fthameshanicadrsondshbetwieah | themesoden partsvanadthé Hinserdgai n | eads
to an increase in the danger of fracture within this zone. According to a
preferred furt medigteapants bécompe reduced.i futctihevnerss, a thigh vatume tof cont ent of
t he wooden parts is | ess than 12 percent, 10 and nore preferably |ess than
6 percent, pri6raen giexidauts mEoducedvding ihe reactiend g0 Wagokhe of
hooden par 14 i SAEURAEAER PO O8R Fge b VEERLCORrHE TiAPD SUEHIBN roaction
bet ueen, e Y AbgRGAT YR-BF SREank {115 {08 {8 RS, . comounes
10O groups CONUf! B ahfber 6 | AGEUAAUFuAIRKATSPLARS AdboRaliy tboy! ar!Y
preferred further feature of the inventive process, the
i,j humidity content of the wooden parts is\]ess than 12 percent,
10 and more preferably less than 6 percent, prior to introducing
| the wood fnto the mould. A bond of particularly.high strength
can be 6btained if the humidity content of the wooden parts
is between 0.0.1 and 5-pércent. In this case; the reaction -
between the hydroxy groups present in the wood (or the other
15 compounds containing active hydrogen atoms and also present
in wood) and the NCO-groups confained in the isocyanate
takes place in a-particularly advantageous ﬁanner, so that not
only to a reliable mechanical bond achieved between the
wooden parts and the intermediate portions by the polyurethane
* 20 penetrating the pores of the wood but also a parficular]y

strong chemical bond is formed.

A sole-cdnstruction according to the invention can constitute
an insole over which the upper of the shoe is lasted and
on to which subsequentiy an intermediate sole and a walking

25 sole (or possibly a walking shoe alohe) is fixed. Alternatively,



onky_to a reliable mechanical bond achi eved between the wooden parts and
thexinternmedi ate portions by the polyurethane 20 penetrating the pores of
tﬁ od but also a particularly strong chem cal bond is formed. A
sbt’e- construction according to the invention can constitute an insole over
whi ch the upper of the shoe is lasted and on to which subsequently ‘an
internediate sole and a wal king 25 s?he (or possibly a wal king shoe al one).
is fixed. Alternatively, -.10- it'gan constitute a nenber which

i mul ly. f ] | er
L ara s Lt can canek titactgembontlct dind (abediRly SFtmmt A BhE L 1 UPREL

with a wal kin al I e \wal ki o] Sl ' or each

i nt elr medi at el_g%orﬁtei g’?‘ldllo} @%nfg@ g%@lgalngd&f#hzdﬁ %?%@ﬁawﬁ ﬁ%f%%&i ner

si mul t aneous! yea tyh r i o KEEediea [ bR such a

?:ase, t he W?I kﬁr,)l\eQEH'shstct)@ﬁiis)@gggagpge%fgﬁ%ﬂ%cﬂgfﬁgs\c/\“bsoggﬂn%ér%@;%%dqany
ooseni ng of thgpalliiRens Sbte.( WH e WB11EnB2EdTeC ¥ Antelgvadenith thén the area

10 of the baj?ﬁ%f Jﬁ% ?%%t &%ere t he inte?nediate por??gns occur and where

the bendi ng nog¢ @Eck reEritldaate peatidncit eanahd uppt fedeiw adraptt eover, the

wal ki ng sol e then has no steps whatsoever even within the area of the or

each i nt er medi aid spapltei manneos friul sdnevasty witly the preguctios ofien.

si mul t aneously producing the whole 15 walking sole together with the or

each i nt er nedi the iptermediate portion. In such a case, the wa%king shoe is

reliably bonded to the wooden parts and any loosening of the

walking sole (which is a particular danger within the area v/

10 of the ball of the foot where the intermediate.portions occur
and where the bending motion takes place) can be reliably prevented.
Moreover, the walking sole then has -no steps whatsoever even
within the area of the.or each intermediate portion..No'final
machining is required when simultaneously producing the whole

15 walkingsoTe together with the or each intermediate portion.
Simultaneous production of good quality walking sole and

intermediate portions, for which purpose polyurethane of

walking sole quality must naturally be used, can, however; be k#)

effected only if the wooden parts have a humidity content of
20 less than 12 percent, preferably less than 6 pe;cent, becauﬁe
polyurethane of walking sole quality has a higher specific
weight and gives the mentioned chemical reaction in a satis-
fying manner only if the wood has a humidity content within

the mentioned range.

25 The invention will be further described with reference to the

a



. portions, for which purpose pol yurethane of wal king sole quality nust
-naturally be used,-can; however, be effected only if the »ooden .parts hav
a humdity content of, 20 ° less than 12 percent, preferably |ess than 6
percent, because pol yurethane. of wal king sole quality has a higher specific
wei-ght and gives the nentioned chemital reaction in a satis- fying manner
onlvwif the wood has a humdity content within the nmentioned range. 25
- The invention will be further described with reference to the - 11-
acconpanying drawings in which: Figure 1 shows a sol e-construction
according to tRecompaayitngoArawdnge inswiichs ani n-sol e over which the upper is
| asted, in a section extending in the longitudinal direction of the sole- 5
construction and Figure 2 shows.a sol e-construction according to the

Sol o conet r uct FARTeokottines 7 SRLCRRsPREE o aRerefiaa o the Vet s 1, 2
i nt ted i_nt i i consi_sting.of. f d =
ol yur et hane | R uBa 41 ThIFS0L8 yBRIEEP® wpokrs IFPaSheATil 2 per surtace.
«4 of the sol e- ¢gosihug) ﬂﬂiﬁggihothlt}e]&ﬁﬂ?tté‘&{rﬁ‘i el Borf thth%oké‘le‘lf t he

wear er and t he undersurtace of the sole-construction faces towards the
5 construction and )

Si mul t aneous production of good quality wal king sole and internediateC%:i>
e

S

Figure 2-shows a sole-construction according to the invention

U simultaneously forming an in-sole and/or the foot bed.

The sole-construction shown in the drawingse consists of

two wooden parts 1, 2 interconnected by an intermediate portion
10 3 consisting of foamed_ﬁolyuféthane Tocated in the area of the

ball of ihe-foot. The tPper surface 4 of the sole-construction

is to be contacted by the foot sole of the wearef ahd the

undersurface 5 of the sole-construction faces towards the

walkipg surface. In Figure 1 the surface 5 may be subsequently
15 connected-with an intermediate sole (not shbwn) a;d, if

desired, with a walking sble. In Figure 2, the surface 5

L 4

immediately carries the walking sole 6, which, in the case
shown by way of example is integral with the intermediate portion

3.

20 The intérmediate portibn 3 is symmetrically shaped relative to
a transverse pTaﬁe 7 éxtending esséntialiy perpendicular to
the walking surface as well as relative to a horizontal plane
8 extending essentially at right angles relative to this plane

7. The width B at the margina1.parts of the intermediate portion



con & ed with an intermediate sole (not shown) and, if desired, with a

wal sole. In Figure 2, the surface 5 |nned|ately carries t he wal ki ng
sole 6, which, in the case shown bgimey of exanple is |ntegral Wwth the

I nternmedi ate portion 3. 20 The =it er nedi at e portion 3 is symetrically
shaped relative to a transverse plane 7 extending essentially perpendicul ar

ext endi ng essoiaures 587 EBYineticR o LHE efs ““f#eiﬁ;@aaﬁﬁé?eme wi dth B
at the margi na% PPJESS)O t@eé F@r‘%gﬁ‘d&é dﬁ%ﬁ, the ihnEAsured as a
ac e

continuation of the upper e 4 or r- sur ace t S greater t han

the m nmimum wi gaye hodtddnendrdbetweeRa As 19 CshoRfl-int RS Qﬁﬁm’r@enbotﬁs i s shown

in the drawing, both marginal ‘parts nmerge with the inner part 1n a rounded
5 f ashi on. magiatrpares aergenethl the §awarepairlint ® robsdadoper - surface 4
and under-surface 5. In the enbodi nent shown in Figure 2, integral :
protrusi os 9 €ashdiod. fTheyeard g1sodeneallartingedtiah tdéhe nupperpart of 10
the intermedi ate portion 3. The protrusions 9 are shown as having a

bal | -1i ke enl apgefasatd @andt undier-surfeceB. can alternatively have a dove-tail
or other enlarged shape. The drawi ng shows a sol e-constructi on consi sting
of two

mal6§§§ surface. In Figure 1 the surface 5 may be subsequently 15

In the embodiment shown in Figure 2, integral protrusions

9 extend forwardly and rearwardly from the inner part of
10 the intermediate portion 3. The protrusionslg are shown as

having a ball-1ike enlargement at their ends but can

alternatively have a dove-tail or other enlarged shape.

The drawing shows a sole-construction consisting of two
wooden parts interconnected by a single intermediate portion.
15 More than two wooden parts can, however, be provided at the
area of the ball of the foot adjacent parts connected in each
case by a intermediate portion. Wooden parts located between
adjacent intermediate portions can thus be made very narrow.
A1l such intermediate portions must be provided within the

20 area of the ball of the foot.

A sole according to the invention may be produced by introducing
the wooden parts into a mould and filling the remaining free
space of the mould with a foamable polyurethane-forming material.

The polyurethane-forming material can be poured into the mould



wooden parts interconnected by a single internmediate portion. 15 ;2;~
than two wooden parts can, however, be provided at the area of the ba _
the foot adjacent parts.connected in each case by a internediate portion. -
Wboden parts | ocated between adj acent internediate portions can thus be
made very narrow. Al such intermnmed gge-portions nust be provided within
the 20 area of the ball of the foot. A sole according to the invention
may e produced by introducing the wooden parts into a mould and filling
the remaining free space of the nould with a foamabl e pol yuret hane-form ng
materi al . The pptiper & lcdosingothe mguhhoeraftiercelosheg tharmmildntlt i$e noul d

- 13 - prior to closing the nmould or after closing the nmould. It is also
_possible to inj¥so persipie yhor ndeshithe pohyungthanesFformingfnaterddlosi ng t he -
moul d. I n each case, the internediate portions of polyurethane are given
their shape by,3He8 elasing thasupddanin each cagpndbe interneddatp peskiqesrts. In

Simul tancously ShaP eireghyen ar Sivendelhsbare e S becaRs TRSORI Y, enoved
[rom Lhe, ol 4 BHOBEONEN blodl BHO.Of WIE HRBHSRAY Ensn HIBE, LS
the present i nvat EoiedRfiiBeYile, B S g1 3ihPtRndlery idtha tfercOPE ©F
“ its final shape. The sole-construction removed from the mould

is subsequently ground on the ﬁppersurface so that this surface

has no uncomfortable steps or depressions.

10 Embodiments of the shoe sole other than those shown in the
drawings fall within the scope of the present i n_wention

defined in the appended claims.



- 14 - A sole construction for shoes conprising at
rrt““l“ﬂ“l mmmtmll parts interconnected at the area of the
rers | e intermedi ate portion of foamed pol yur

thereby 5 *té

construction u
the longitudin
upper and | owe

e *a Sol e construction upper -surface and a sole
nder-surface the di mension of this internediate por
atLgifmgction of 1| e sol e construction being greater
r—mar gr nal parts ﬂeasured 10 as a continuation of

| east
bal | of
et hane,

tion in
at its

e

the &

upper - surface and under - surface respectively) than the m ni num such
di mensi on of an innerApaolei obeshedchient fosesBouesacespribéngaat mar gi nal

parts. merging

with the said inner part in a rounded fashion; and t

hose

upper contact l1besatfaoesaspendgnofhtwappesdedrprnbs pakeropnopeted,

intermediate p

t owar ds t he salﬂtlﬁhérabaﬁt°f2the bﬂgéop EdﬁﬁﬁﬁkﬁfBHtagycPafhﬁdlbhecla|m

1 in which the
general ly tang
upper - surf ace.
whi ch those”l o

10

15

20

25

ortion and the wooden parts extending _generally obli

said u conta t surfa are c$rved 0 ang
g o h

ehPFEFP 1ﬁ$FhBBF FBPnPﬁg aagﬁepp YBRPERBNE |

sol e c?nstruc ion,as _clained in Ia|n1é or

mgP SSE%BSt sBPL8cBENShELGEARN UPPer-surfa

a sole construction under-surface: the- dimension

of this intermediate portion in the longitudinal
direction of the sole construction being gfeater

at its upper and lower marginal parts, (measured

as a continuation of the upper-surFace and under-
surface respectively) than the minimum such dimens
of an inner part intermediate those surfaces; the
said marginal parts merging with the said inner

part in a rounded fashion; and those upper contact
surfaces, between the upper marginal part of the
intermediate portion and the wooden parts extending

generally obliquely towards the said inner part.

2. A sole construction as claimed in claim 1
in which the said upper cohtact surfaces are curved
and depart generally tangentially, without forming

a step, from the sole-construction upper-surface.

3. A sole construction as claimed in claim 1
or 2 in which those lower contact surfaces, between
the lower marginal part of the intermediate portion

and the wooden parts, extend generally obliquely

quel y

Vructlon
21in

ion

1 1]



the | ower marginal part of the internediate ﬁBTTTUnﬁE§4¥uLiiELMDOden£§§é.

parts,

A sol e construction as-clainmed in claim3 in
surfaces are rounded and depart generally tangen

a step,

symetrica

extend general ly obliquely ~15-  t oWgj Q

S

s

fromthe sol e-construction under-surface. 5. A’sol'e construction
as clained in any one precediHy=-cl aimin which the or each foaned

pol ywur et hane {RQrdiaN dags dWwid exied peypnd the interconnection, whereby

t he wooden upper surfaces are |eft uncovered. 10 6. A sol e '
construction as clainmed in any one preceding claimin whi ch the or each

I ntermedi ate portion is generally symetrical about a central verti cal
transverse plgne. 7 soldA son<t Lwdilsidncas onlasmedainedlenmady one 15
preceding claimin which the or each internediate portion is generally

abowh ixicettie adaidrlawet atoptank. s@rfaces sokeroondeducti on as

claimed in any one preceding claimin which the or each internediate 20

portion has amd rdepapargendnzhl pobsegent bakdydl yitheuhdfRgMANE rearwardly
extendi ng integral protrusions. - '

[

Lyt

5

10

15

20

a step, from the sole-construction under-surface.

5. A sole construction as claimed in any one

preceding claim in which the or each .foamed polyurethane

" portion does not extend beyond the interconnection,

Whereby the wooden upper surfaces are left unéovered.

6. A sole construction as claimed in any one
preceding claim in which the or each intermediate

portion is generally symmetrical about a central

. vertica] transverse plane.

7. A sole construction as claimed in any one
preceding claim in which the or each intermediate
portion is generally symmetrical about a central

horizontal pléne.

8. A sole construction as claimed in any one
preceding claim in which the.or each_intermediate
portion has an inner part which possess forwardly

extending and rearwardly extending integrél protrusions.

9. A sole construction as claimed in'.claim 8,



sole constr as clained in claims, in which the ends of
mmn“w g ater di mensi ons than the renaining parts t her eof

e~ 10. A sol e construction as - clairnmed in claim8 5
or 9, |n WH‘IC 5 t he protrusions merge with the inner ‘parts in a smoothly
rounded manner. 11. A sol e construction as clained in any one preceding
claim in which nore than two-wb&den parts, and correspondingly nore than
one such assenblies, 10 are present. 12. A sol e construction as claln&d
in any one pPec®Biis &hﬁlﬂﬂqﬁvwfc%hQH%rQFréﬁéﬁ”Fn?éﬁnédlQm@ﬁ&ﬁqlon i s
arcuate, viewed from above. 13. A sol e construction as clainmed in any one .

15 precedln618P8ﬁ#P&&m&h%ﬂrﬁf%i%ﬁﬂ%%%b“%oPéréﬁtéhﬂFﬁQ béndath the sole
constructions under- urfac and |ntegral with the or each internediate
portion at if's? SR P&art. A process for producing a sole
construction 20 as cI ai rred I n any one precedi ng claimin which the wooden .
parts are placed in a nould and foamabl e polyurethane formng nmateri al

‘thereafter ygt rodyced jnto 108 [SRIAI 09" $PETR.ENYnCRYSSH ¢ @l owed to

5 or 9, in which the protrusions merge with the ‘inner

- parts in a smoothly rounded manner.
| t
11. A sole construction as claimed in any one gj
preceding claim, in which more than two woqdeh.parts,

and correspondingly more than one such assemblies,

10 are present.

12. A sole construction as claimed in any one
preceding claim in which the or each intermediate

portion is arcuate, viewed from above.

13. A sole construction as claimed in any one

15 preceding claim éomprising a walking sole extending

3

beneath the sole constructions under-surface and
integral with the or each intermediate portion at

its lower marginal part.

14. A process for producing a sole construction
20 as claimed in any one preceding claim in which the

wooden parté are placed in a mould and foamable

polyurethane-forming material thereafter introduced

into the remaining space and caused or allowed to



- 17 - foamw thin the closed noul d: of
t he sol e construction fromthe nould at Ieast the upper-surf and si de
surfaces are mechani-cal I'y finished e.g. by grl 15.
process as claimed in claim 14 in which the f ne form n’g
material is'filled into the nould before.the nnul& i S c osed 16 A

process as claimed in claim14 or #5j7i=n which the hum dity content of the
woodéw parts, 10 ﬁoaanibhpmabbﬂemlosmdtMQthuldharsctessseﬁenn1Qﬂ6t17 A
process as clainmed in claim16 in which the humdity contentis |ess than
6% 18. A proceafteas rempwel ¢fi thaianle conshruehiomef nemi Hitey cont ent

Is fromO0.01%to 5% . The text of the specification has been reproduced by
phot ocopyi ng t he ﬁﬁﬁi?c%ﬁt%eﬁﬁFib?ﬁa?pﬁgbe§EFf%?e and ﬂh§ec%%T5$%e% f ew

dment's whi ch di f t 1o Leal . Th |
Chese amendment s AES BeePASKERLLd BERTRbefrEnfoedy bt hEPRR R e PR M

5 15. A process as claimed in claim 14 in which
the foamable polyurethane-forming material is filled

into the mould before the mould is-clnsed.

T\./'

16. A process as claimed in claim 14 or 15, in
which the humidity content of the wooden parts,

10 prior to placement in the mould, is less then 12%
17. A process as claimed in claim 16 in which
the humidity contentis less than 6%.
18. ° A process as claimed in claim 16, in which
the humidity content is from 0.01% te 5%

- The text of the specification has been reprodused by photocopying the applicants original
e typescript. It may contain a few amendments which are difficult to read, The original
typescript containing these amendments msy be inspected on the premises of the Patent Office



