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Description

Background of the Invention:

[0001] The present invention is directed to fluid filled
podiatric insoles, and more particularly to insole blad-
ders having fluid flow directing and restricting members
within the bladder. An insole according to the preamble
of claim 1 is known from US 4/123,855. Fluid filled in-
soles have long been known in the art, see for example,
U.S. Patent No. 4,567,677 to James Zona, U.S. Patent
No. 4,115,934 to Hall and U.S. Design Patent No.
D246,486 to John W. Nickel. Prior art insoles commonly
comprise a bladder having an upper layer and a lower
layer. The two layers are welded together at their mar-
ginal periphery. The bladder has a planar, foot-shaped
configuration, which includes a metatarsal region, a heel
region, and an arch region there between. The bladder
is filled with a fluid, e.g., water, air, gel or a combination
thereof. The benefits of fluid filled insoles are well
known. These benefits include cushioning of the feet
and massaging action on the plantar surface of the feet
due to movement of the fluid within the bladder.
[0002] The fluid filled insoles of the prior art have not
been entirely satisfactory, however, especially in the ar-
ea of providing demonstrative medical benefits. Some
prior insoles have little or no means for regulating the
rate of fluid flow within the insole. As a user walks, the
user's weight is initially applied to heel, and then is trans-
ferred to the ball of the foot. This causes the fluid within
the bladder to move, respectively, from the heel region
to the metatarsal region and then back towards the heel
again. Without means for regulating fluid flow within the
bladder, the fluid will rapidly surge or splash forward and
back, adversely striking the plantar surface of the foot.
[0003] Some prior art devices, such as the insole of
the Zona patent, have attempted to regulate flow from
the heel region to metatarsal region and vice versa by
placing flow restricting means in the arch area of the
bladder. These flow restricting devices are only partly
effective, however, as they do not regulate or direct the
flow within the metatarsal or heel regions of the bladder.
The location, direction, quantity and duration of fluid flow
are important to achieve good massaging action on the
foot, weight pressure distribution and directional stabil-
ity.
[0004] Some prior art insoles, as shown for example
in the Hall or Nickel patents have attempted to regulate
fluid flow within the metatarsal and heel regions. But,
these efforts have not been satisfactory because the flu-
id flow is directed to the outer, medial and lateral, mar-
gins of the insole, away from the areas of the foot where
fluid massaging action is most needed.
[0005] Further, many prior art insoles are filled with
ordinary water or other fluids that may develop bacteria
or other microorganisms.
[0006] It would be desirable to have a fluid filled insole
that maximizes desirable action to the plantar surface

of the foot, controls liquid flow to minimize pressure on
the foot, ensures directional stability during walking and
which otherwise overcomes the limitations inherent in
the prior art.

OBJECTS OF THE INVENTION:

[0007] It is an object of the invention to provide an in-
sole that has superior massaging action to the plantar
surface of the user's foot improving venous pump func-
tion and increasing blood circulation.
[0008] It is a further object of the invention to provide
a fluid filled insole wherein the fluid flow is relatively flat,
without undesirable surging or splashing.
[0009] It is another object of the invention to provide
a liquid filled insole that effectively spreads the user's
weight over a large area, reducing pressure on the
plantar surfaces of the user's foot.
[0010] It is a fourth object of the invention to provide
an insole filled with a sterile, non-toxic, non-greasy fluid
that has low evaporation and diffusion rates.
[0011] It is a fifth object of the invention to provide a
liquid filled insole that is durable and not prone to loose
fluid by leakage, evaporation or diffusion.

SUMMARY OF THE INVENTION:

[0012] The insole of the invention consists of an insole
of the initially mentioned kind and as specified in the
characterising part of claim 1. The insole comprises a
fluid tight bladder having an upper layer of flexible ma-
terial and a lower layer of flexible material sealingly
joined together at their peripheral margins. The bladder
has a generally foot shaped planar configuration, with a
metatarsal region, a heel region, and an arch region
there between. The bladder is filled with a large molec-
ular, hygroscopic, sterile liquid, preferably a mixture of
polyvalent alcohol and distilled water. Within the meta-
tarsal region of the bladder is positioned a plurality of
flow deflectors, preferably three, spaced transversely
one from the other, and spaced from the medial and lat-
eral margins of the bladder. The flow deflectors com-
prise weld points joining the upper and lower bladder
layers. Substantially longitudinal flow channels are
formed between the flow deflectors and between the
flow deflectors and medial and lateral margins of the
bladder. A plurality, preferably two, flow deflectors are
located in the heel region of said bladder. One heel flow
channel is formed between the heel flow deflectors.
Thereby, fluid flowing from the heel region into the met-
atarsal region and vice versa will be channeled through
the longitudinal flow channels in the metatarsal and heel
regions in a controlled fashion, resulting in enhanced
medical and therapeutic benefits as explained below.
[0013] The bladder is filled with a large molecular, hy-
groscopic, sterile liquid, preferably a mixture of polyva-
lent alcohol and distilled water. This mixture is sterile,
non-toxic and resistant to contamination by bacteria or
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other microorganisms. Further, it has been found that
the mixture of polyvalent alcohol and distilled water is
not susceptible to evaporation or diffusion through the
bladder layers. It is also autoclavable. In the event of a
bladder puncture, the liquid may be easily removed from
clothing and footwear, as the mixture is relatively non-
greasy.
[0014] The insole of the invention has been tested and
found to provide several desirable medical and thera-
peutic benefits. The insole distributes the user's weight
over a larger area thereby reducing the pressure exert-
ed on the plantar surface of the user's foot. The reduc-
tion in pressure relieves stress on the bones of the foot
that can cause foot pain, hard skin and in extreme situ-
ations, ulceration.
[0015] Second, the controlled flow of fluid through the
bladder across the plantar surface of the user's foot dur-
ing normal body movements provides a therapeutic
massaging action. The massaging action improves ve-
nous pump function increasing blood circulation, which
in turn improves transport of oxygen and nutrients to the
cells in the foot and removal of waste products excreted
from the cells. Improved blood circulation reduces the
amounts of milk acid, thereby reducing the occurrence
of myasthenia ("tired muscles").
[0016] Third, tests reveal that the specific locations of
the flow deflectors aid in physiologically correct walking
and running. Because of the channeling of the liquid in
the longitudinal direction, liquid pillows are formed under
the medial and lateral sides of the user's foot during
walking. This in turn improves directional stability and
helps problems involved in over supination and over pr-
onation of asymmetric feet.
[0017] Finally, tests show that the specific circulation
channels of fluids in the insole of the invention provides
desirable zone therapeutic effects. Zone therapy is a
healing art involving stimulating specific reflex zones on
the foot, resulting in beneficial effects on various internal
organs Other attributes and benefits of the present in-
vention will become apparent from the following detailed
specification when read in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS:

[0018]

Fig. 1 is a plan view of a first preferred embodiment
of the liquid insole of the invention.

Fig. 2 is a cross-sectional view of the first embodi-
ment of the invention taken along line 2-2 of
Fig. 1.

Fig. 3 is a cross sectional view of the first embodi-
ment of the invention taken along line 3-3 of
Fig. 1.

Fig. 4 is a plan view of a second embodiment of the
invention.

Fig. 5 is a plan view of a third embodiment of the

invention.
Fig. 6 is a plan view of the fourth embodiment of the

invention.
Fig. 7 is a plan view of a fifth embodiment of the in-

vention.
Fig. 8 is a plan view of a sixth embodiment of the

invention.
Fig. 9 is a plan view of a seventh embodiment of the

invention.
Fig. 10 is a cross-sectional view of the seventh em-

bodiment of the invention taken along line
10-10 of Fig. 9.

DETAILED DESCRIPTION:

[0019] Turning now the drawings, Figs. 1 through 3,
a first and preferred embodiment of the fluid filled insole
of the invention is shown. The insole comprises a blad-
der 10 having an upper layer 12 and a lower layer 14.
The insole preferably further includes a layer of velour
material 16 substantially covering and laminated to the
outer surface of upper bladder layer 14. The bladder lay-
ers 12 and 14 are sealing joined at their peripheral mar-
gins 18. For reference, the inner or medial peripheral
margin is numbered 20 and the outer or lateral periph-
eral margin is numbered 22. The bladder comprises
three main regions, namely a metatarsal region 24, a
heel region 26 and an arch region 28 there between.
The insole of the invention also includes a toe region 30
formed by a forward extension of bladder layers 12 and
14.
[0020] The interior cavity 32 of the bladder 10 is filled
with a sterile, non-toxic fluid. The fluid is preferably a
mixture of large molecular, hygroscopic polyvalent alco-
hol (e.g. glycol) and distilled water, as is more fully de-
scribed below. The fluid may freely flow between and
throughout the metatarsal, arch, and heel regions. The
toe region preferably does not contain fluid, because no
significant part of the user's body weight rests on the
toes.
[0021] Within the metatarsal region 24 of bladder 22
there are a plurality of transversely spaced flow deflec-
tors 34. Preferably, there are three metatarsal flow de-
flectors 34, but, one could employ two, four or more met-
atarsal flow deflectors. The spacing between each of the
flow deflectors and between the flow deflectors and the
medial and lateral peripheral margins of the bladder is
substantially equal distance, and the flow deflectors are
arranged in an arch, the convex side of which faces in
a distal direction. The flow deflectors 34 are formed by
weld points joining the upper bladder layer 12 to the low-
er bladder layer 14. Formation of flow deflectors by
welding points joining the bladder layers improves the
structural integrity of the bladder, improving durability.
[0022] Between flow deflectors 34 are flow channels
36 through which fluid flows during use of the insole.
Additional flow channels 38 are also formed in the met-
atarsal region between flow deflectors 34 and the medial
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peripheral margin 20, and between flow deflectors 34
and the lateral peripheral margin 22. The metatarsal
flow channels 36 and 38 extend in a generally longitu-
dinal direction. Flow deflectors 34 are shown as being
circular, but other shapes may be alternatively used.
[0023] In the heel region 26 of bladder 10 there are a
plurality of flow deflectors 40. Because the heel region
is a smaller area than the metatarsal region, two flow
deflectors are preferably used. Alternatively, three or
more could be used. The heel flow deflectors 40 are
formed in the same manner as the metatarsal flow de-
flectors, by a weld point joining the upper and lower blad-
der layers 12 and 14. At least one generally longitudinal
flow channels 42 is formed between heel flow deflectors
40. Additional heel flow channels 44 are formed be-
tween heel deflectors 40 and the medical and lateral pe-
ripheral margins of the bladder.
[0024] In the arch region 28 of bladder 10 are flow re-
strictors 46. The arch flow restrictors may be configured
in several different ways. Fig. 1 shows an elongated
weld line 48 on the medial side of the bladder and a
smaller weld point 50 on the lateral side of the arch re-
gion. A somewhat restricted, central flow channel 52 is
formed there between. Side flow channels 54 are
formed between the flow restrictors 46 and the periph-
eral margins 18 of bladder 10.
[0025] The second through sixth embodiments of the
fluid filled insole of the invention, Figs. 4 through 8, are
identical in all respects except that alternative flow re-
strictors in the arch region 28 of the bladder are em-
ployed. The second embodiment of the invention, illus-
trated in Fig. 4, shows a flow restrictor comprising three
weld points 56 joining the upper and lower bladder lay-
ers. Arch flow channels 58 are formed between the weld
points.
[0026] Fig. 5 shows the third embodiment of the insole
of the invention. The flow restrictor in the arch region
comprises a multiplicity of weld points 60 arranged in a
diagonal arc. Plural flow channels 62 are formed be-
tween the weld points.
[0027] Fig. 6 illustrates a fourth embodiment of the flu-
id filled insole of the invention. The fourth embodiment
is characterized by a multiplicity of weld points 64 ar-
ranged in a straight, diagonal line, plus a lone weld point
66 spaced transversely from the others. Arch flow chan-
nels 68 are formed between the weld points.
[0028] Figures 7 and 8 illustrate, respectively, fifth and
sixth embodiments of the fluid filled insole of the inven-
tion. The fifth embodiment has an arch flow restrictor
comprising a single "C" shaped weld 70, between the
upper and lower bladder layers, forming adjacent flow
channel 72. The sixth embodiment has an arch flow re-
strictor comprising two "C" shaped welds 74 forming an
interior flow channel 76.
[0029] Fig. 9 and 10 illustrate a seventh embodiment
of the invention. The seventh embodiment is similar to
the fifth embodiment, Fig. 7, except for the construction
of the heel region, which comprises a shock absorbing

foam material 78, as opposed to a liquid filled bladder.
More specifically, the seventh embodiment comprises a
bladder 10 having an upper layer 12 and a lower layer
14. A layer of velour material 16 Is laminated to the outer
surface of the upper layer 14. The bladder 10 has a liquid
filled metatarsal region 24 and arch region 28. The met-
atarsal region 24 Includes transversely spaced flow de-
flectors 34 and longitudinal flow channels 36 and 38 as
described above. The arch region 28 includes a flow re-
strictor 70 and flow passage 72. The insole further com-
prises a heel region 26 and a toe region 30, but these
latter two regions are not liquid filled. Rather toe region
30 Is unfilled and heel region 26 is filled with shock ab-
sorbing foam cushion 78. A barrier wall 80 separates
the liquid filled regions 24 and 28 from the heel region
26 and prevents liquid from flowing from the metatarsal
and arch regions into the heel region.
[0030] The bladder is preferably fabricated from poly-
urethane sheet although polyvinyl chloride may also be
used. The thickness of each bladder layer should be
from about 600 to 800 micrometers, 600 micrometers
being preferred. The velour material is preferably about
250 micrometers in thickness. The bladder may be
formed by conventional friction welding techniques.
Other welding techniques, such as thermal welding may
be used alternatively. The bladder is filled with the liquid
mixture leaving an opening in the peripheral weld,
through which liquid may be introduced, then sealing the
opening.
[0031] The insole of the invention may be made and
sold as an insole for removable placement in shoes by
the user. Also, the insole may be built into footwear as
a permanent feature.
[0032] The fluid used to till the cavity 32 of the bladder
10 is a mixture of distilled water and a sterile, non-toxic,
large molecular, hygroscopic liquid to prevent evapora-
tion or diffusion through the bladder. Polyvalent alco-
hols, such as glycerol are preferred. One suitable for-
mulation comprises approximately 60-70% polyvalent
alcohol and approximately 30-40% distilled water. By
using this mixture in lieu of plain water, improved bene-
fits are achieved: The mixture of the invention as com-
pared to water has a lower tendency to evaporate or dif-
fuse through the bladder layers, thereby significantly im-
proving life and durability of the insole. The liquid can
withstand autoclaving as may be required by health care
institutions. The insoles can be used in temperature
ranges from minus 20 degrees Celsius to plus 120 de-
grees Celsius, because both the liquid mixture and blad-
der materials can withstand these temperature ex-
tremes. The liquid is fully sterile and non-toxic.
[0033] The sterility of the liquid is extremely important
for several reasons. Children, people and animals could
eat the insole, possibly drinking or swallowing the liquid.
Water becomes septic after a few months of storage in
some insoles, because bacteria will grow and flourish in
the water.
[0034] Compared to water, the mixture of polyvalent
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alcohol and distilled water has a significantly higher den-
sity. This causes an improvement in the effects on the
user's foot when wearing the insoles, because it helps
to distribute the user's weight over a comparably larger
area, and the slow movement of the vicious liquid will
enhance the massage action.
[0035] The liquid is relatively non-greasy. Thus, if the
insoles are punctured or for any reason the liquid runs
out into the user's socks or shoes, the shoes and socks
may be readily cleaned. Testing has shown that there
are four basic beneficial effects from wearing the insoles
of the invention, namely: (1) reducing weight pressure
on the foot; (2) stimulating blood circulation; (3) symmet-
ric walking; and (4) zone therapeutic effect. Each of
these therapeutic benefits will be explained in turn.
[0036] In the body, blood is pumped from the heart
through the arteries out to the energy consuming mus-
cles, where the blood carries the various energy sub-
stances such as carbohydrates and oxygen. Within the
muscles, the energy is subsequently provided by an ox-
idation process in which carbohydrates interact with ox-
ygen creating carbon dioxide, water and energy. If a per-
son is working extremely hard--resulting in substantial
use of muscles--the oxygen supplied to the muscles
(through the blood supply) is insufficient to supply the
muscles with sufficient energy. Energy may also be pro-
duced in the muscles by splitting of glycogen into milk
acid and energy. Glycogen is a substance in the mus-
cles. The oxygen-poor blood and cell waste products
that have resulted from the energy production will then
be transported through the veins back to the heart and
the purifying organs of the body. The veins have a spe-
cial venous pump system built-in that eases the trans-
port of the blood back to the heart. The venous pump
system functions in cooperation with the muscle activity
since the moving muscle cause the veins to stretch and
contract. Since the veins internally are equipped with ve-
nevalves (flaps) that prevent the blood from flowing
away from the heart, the muscle activity on the veins
causes the veins to function as a pump system that sig-
nificantly increase blood transportation back to the
heart.
[0037] When an individual is standing or walking for
more than four hours per day, the foot muscles may re-
ceive insufficient movement and exercise. Individual
movement of the many small muscles in the foot is hin-
dered. If the foot muscles have insufficient strength, they
do not have the sustaining strength to maintain the
weight of the body, and the heel bone and metatarsal
bones may sink downwardly. The following chain reac-
tion occurs:

1. When the feet collapse ("sink down"), the foot
muscles are compressed, which reduces blood
flow. Simultaneously, low muscle activity from the
compression of the foot muscles causes a reduction
of the venous pump function
2. The foot muscles do not receive sufficient oxy-

gen and carbohydrate quantities for maintaining ad-
equate energy production and oxidation.
3. Because of the constant pressure and lack of
supply of oxygen and carbohydrates, the foot mus-
cles start to produce energy by splitting of glycogen
to milk acid and energy.
4. Because blood circulation is hindered, the proc-
ess will accumulate milk acid in the foot muscles
5. Milk acid causes tiredness, heavy legs, and lat-
er pain, depending on the length of time walking or
standing.
6. The tiredness feeling tends to cause people to
place themselves in inappropriate or awkward po-
sitions in an effort to remedy the feeling, again af-
fecting other muscles, leading to pain in legs, back,
head, etc.

[0038] With the insole of the invention, the movement
of the liquid within the bladder will result in the user's
body weight being distributed over a larger area; thus
relieving pressure on the foot muscles and avoiding the
above chain reaction. Tests reveal that the insole of the
invention reduces the average pressure in kilograms per
square centimeter against the plantar surface of the us-
er's foot. The improved spreading of the user's weight
is particularly applicable during standing or walking. It
is important to avoid a high pressure on heel and met-
atarsal bones, since such pressure can cause foot pain,
hard skin, and, in extreme situations, ulceration. The
weight of the user pressurizes the liquid within the blad-
der. The pressurized liquid will constantly move the non-
loaded parts of the bladder upwards. Movement or
weight shift by the user will cause fluid movement,
whereby a constant movement of the small internal foot
muscles occurs. Considerably improved venous pump
function is thereby established in the foot itself. A con-
stant massage of the foot sole occurs for each time
weight distribution is changed.
[0039] When the feet, and thus the weight, is placed
on the ground, a massaging action takes place between
the feet and the insoles, stimulating the blood veins. The
effect is a considerably improved venous pump function.
Increased blood circulation is obviously very important
for any person participating in a standing, walking or run-
ning activity. The function of the blood is to transport ox-
ygen and nutrients to the cells, and return waste prod-
ucts to be excreted from the user's kidneys, through the
urine. Improved blood circulation will decrease the
amount of milk acid, an element known as causing
myasthenia ("tired muscles"). Blood circulation is thus
very important to individuals applying their muscles ex-
tensively, since muscle exertion constrains the blood
corpuscles, thus hampering the transport of nutrients
and waste products. Another effect of insufficient blood
supply is a reduction of the contraction ability of the mus-
cles. The fluid filled insole of the invention enhances the
location, amount and duration of beneficial massage ac-
tion. A positive effect is a reduction and in many instanc-
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es elimination of the painful effect of soreness in feet,
legs, neck, head, and back caused by standing or walk-
ing for many hours a day.
[0040] The specific location of the flow deflectors in
the metatarsal, heel and arch regions ensures correct
circulation of liquid. This is important since uncontrolled
liquid circulation would result in unstable walking and
weight distribution. Directional stability in the liquid cir-
culation ensures a flexible and symmetric walking, be-
cause the weight is resting on the foot's natural points.
The function is similar to waterbeds. Obviously, the
weight is the heaviest where one first places his foot on
the ground, which is, logically, individual from person to
person. The insole can help the problems involved in
supination and pronation, i.e. where the user's feet are
turning either to the inside or the outside ("asymmetric
feet"). The combination of dispersing of weight pressure
and controlled fluid circulation also supports a function-
ally correct take-off; a factor crucial for walking or run-
ning in an physiologically correct manner. According to
zone therapy, reflex zones appear under your feet, in-
fluencing various organs in your body. The therapy is
performed by massaging the reflex zones. Examples of
organs that are influenced are: kidneys, urinal system,
sense organs, circulatory system, stomach, heart and
metabolism. The insoles of the invention stimulate the
reflex zones, and thus rectifies imbalances in vital func-
tional areas of the body.
[0041] While the preferred embodiment of the present
invention has been shown and described, it is to be un-
derstood that various modifications and changes could
be made thereto without departing from the scope of the
appended claims.

Claims

1. An insole of the type in which a bladder (10) is filled
with fluid, said bladder having a generally foot-
shaped configuration with a metatarsal region (24),
a heel region (26) and an arch region (28) there be-
tween, and comprising longitudinal flow deflectors
(34) and longitudinal flow channels (36, 38), char-
acterized by

• the flow deflectors (34) being arranged in an
arch having a convex side facing in a distal di-
rection towards the toe region (30) and the
spacing between the flow deflectors (34) in the
metatarsal region (24) being substantially
equal in distance,

• the longitudinal channels (36, 38) being spaced
transversely across the metatarsal region (24),

• the channels (36, 38) passing at least in the
metatarsal region (24) and arch region (28) of
the bladder (10), and

• the fluid consisting of a large molecular hygro-
scopic, sterile liquid.

2. An insole according to claim 1, characterized in
that it further comprises a plurality of spaced heel
flow deflectors (40) in the heel region (26) of the
bladder (10), and where the transverse spacing be-
tween the heel flow deflectors (40) and the medial
and lateral margins of the bladders have substan-
tially equal distance, thereby forming at least three
longitudinal heel channels (42, 44) of substantially
equal width in the heel region of the bladder, where-
by the fluid is deflected by the heel flow deflectors
(40) to flow longitudinally through each flow channel
within the heel region (26) and from the heel region
(26) to the arch region (28), and vice versa.

3. An insole according to claim 1, characterized in
that it further comprises flow restricting means (48,
50) in the bladder (10) between the metatarsal and
the arch regions into the heel region, and vice versa.

4. An insole according to claim 1, characterized in
further comprising barrier means (80) in the bladder
(10) for preventing flow of the fluid from the meta-
tarsal and the arch regions into the heel region, and
a pad of shock absorbing foam material (78) in the
heel region of the bladder.

5. An insole according to any of the preceding claims,
characterized in that the bladder (10) consists of
a lower (14) and an upper (12) layer of substantially
impermeable material, the two layers being sealed
to one another at their peripheral margins.

6. An insole according to the preceding claims, char-
acterized in that the large molecular hygroscopic,
sterile liquid is a non-toxic fluid comprising about 60
to 70 percent of large molecular hygroscopic poly-
valent alcohol and about 30 to 40 percent by weight
of distilled water.

7. An insole according to claim 6, characterized in
further comprising flow restricting means (48, 50,
70, 74) between the upper and lower material for
restricting the rate of flow of the fluid from the heel
region to the metatarsal region, and vice versa.

8. An insole according to any of the preceding claims,
characterized in that barrier means (80) are ar-
ranged in the bladder for preventing flow of said fluid
from the metatarsal region (24) and the arch region
(28) into the heel region (26).

9. An insole according to any of the preceding claims,
characterized by comprising a pad of shock ab-
sorbing foam material (78) in the heel region.

10. An insole according to any of the preceding claims,
characterized in that said flow restriction means
(70) comprises a plurality of arch weld points joining
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the upper and lower layer in the arch region.

Patentansprüche

1. Einlegesohle der Bauart, bei der eine Blase (10) mit
einem Fluid gefüllt ist, wobei die Blase einen im We-
sentlichen fußförmigen Aufbau mit einem
Mittelfußbereich (24), einem Fersenbereich (26)
und einem Spannbereich (28) dazwischen hat und
längsgerichtete Strömungsdeflektoren (34) und
längsgerichtete Strömungskanäle (36, 38) auf-
weist,
gekennzeichnet durch

- die Strömungsdeflektoren (34), die an einem
Spann angeordnet sind, der eine konvexe Seite
hat, die zu einer entfernten Richtung zu dem
Zehenbereichs (30) weist, und wobei die Beab-
standung zwischen den Strömungsdeflektoren
(34) in dem Mittelfußbereich (24) im Wesentli-
chen hinsichtlich des Abstands gleich ist,

- die linksgerichteten Kanäle (36, 38), die quer
über den Mittelfußbereich (24) beabstandet
sind,

- die Kanäle (36, 38), die zumindest in dem Mit-
telfußbereich (24) und dem Spannbereich (28)
der Blase (10) verlaufen, und

- das Fluid, das aus einer hochmolekularen, hy-
groskopischen, sterilen Flüssigkeit besteht.

2. Einlegesohle gemäß Anspruch 1,
dadurch gekennzeichnet, dass
sie des Weiteren eine Vielzahl von beabstandeten
Fersenströmungsdeflektoren (40) in dem Fersen-
bereich (26) der Blase (10) aufweist, und wobei die
seitliche Beabstandung zwischen den Fersenströ-
mungsdeflektoren (40) und den mittleren und seit-
lichen Rändern der Blasen im Wesentlichen glei-
chen Abstand haben, wobei dadurch zumindest
drei längsgerichtete Fersenkanäle (42, 44) von im
Wesentlichen gleicher Breite in dem Fersenbereich
der Blase ausgebildet werden, wodurch das Fluid
durch die Fersenströmungsdeflektoren (40) deflek-
tiert wird, um längsgerichtet durch jeden Strö-
mungskanal innerhalb des Fersenbereichs (26) so-
wie von dem Fersenbereich (26) zu dem Spannbe-
reich (28) und umgekehrt zu strömen.

3. Einlegesohle gemäß Anspruch 1,
dadurch gekennzeichnet, dass,
sie des Weiteren eine Strömungsbeschränkungs-
einrichtung (48, 50) bei der Blase (10) zwischen den
Mittelfuß- und den Spannbereichen in den Fersen-
bereich und umgekehrt aufweist.

4. Einlegesohle gemäß Anspruch 1, des Weiteren
gekennzeichnet durch

eine Barriereneinrichtung (80) in der Blase 10 zum
Verhindern einer Strömung des Fluids von den Mit-
telfuß- und Spannbereichen in den Fersenbereich
und ein Kissen stoßabsorbierenden Schaummate-
rials (78) in dem Fersenbereich in der Blase.

5. Einlegesohle gemäß einem der vorhergehenden
Ansprüche,
dadurch gekennzeichnet, dass
die Blase (10) aus einer unteren (14) und einer obe-
ren (12) Schicht eines im Wesentlichen undurchläs-
sigen Materials besteht, wobei die zwei Schichten
miteinander an ihren Umfangsgrenzen abgedichtet
sind.

6. Einlegesohle gemäß einem der vorhergehenden
Ansprüche,
dadurch gekennzeichnet, dass
die hochmolekulare, hygroskopische, sterile Flüs-
sigkeit ein nicht toxisches Fluid mit ungefähr 60 bis
70% eines hochmolekularen hygroskopischen po-
lyvalenten Alkohols und ungefähr 30-70 Gew.-%
destillierten Wassers ist.

7. Einlegesohle gemäß Anspruch 6, des Weiteren
gekennzeichnet durch
eine Strömungsbeschränkungseinrichtung (48, 50,
70, 74) zwischen dem oberen und dem unteren Ma-
terial zum Beschränken der Strömungsrate des
Fluids von dem Fersenbereich zu dem Mittelfußbe-
reich und umgekehrt.

8. Einlegesohle gemäß einem der vorhergehenden
Ansprüche,
dadurch gekennzeichnet, dass
Barriereneinrichtungen (80) an der Blase zum Ver-
hindern einer Strömung des Fluids von dem Mittel-
fußbereich (24) und dem Spannbereich in dem Fer-
senbereich (26) angeordnet sind.

9. Einlegesohle gemäß einem der vorhergehenden
Ansprüche,
gekennzeichnet durch
ein Kissen stoßabsorbierenden Schaummaterials
(78) in dem Fersenbereich.

10. Einlegesohle gemäß einem der vorhergehenden
Ansprüche,
dadurch gekennzeichnet, dass
die Strömungsbeschränkungseinrichtung (70) eine
Vielzahl von Spannschweißpunkten aufweist, die
die obere Schicht und die untere Schicht in dem
Spannbereich verbinden.

Revendications

1. Première du type dans lequel une poche (10) est
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remplie de fluide, ladite poche ayant une configura-
tion globalement en forme de pied avec une région
métatarsienne (24), une région de talon (26) et une
région de voûte (28) entre celles-ci, et comprenant
des déflecteurs (34) d'écoulement longitudinal et
des canaux (36, 38) d'écoulement longitudinal, ca-
ractérisée en ce que

• les déflecteurs (34) d'écoulement sont dispo-
sés dans une voûte ayant une face convexe
orientée dans une direction distale vers la ré-
gion de pointe (30) et les espacements entre
les déflecteurs (34) d'écoulement dans la ré-
gion métatarsienne (24) sont sensiblement
égaux,

• les canaux longitudinaux (36, 38) sont espacés
transversalement dans toute la région métatar-
sienne (24),

• les canaux (36, 38) passent au moins dans la
région métatarsienne (24) et dans la région de
voûte (28) de la poche, et

• le fluide est constitué par un liquide hygrosco-
pique macro-moléculaire stérile.

2. Première selon la revendication 1, caractérisée en
ce qu'elle comprend en outre plusieurs déflecteurs
espacés (40) d'écoulement sur talon dans la région
de talon (26) de la poche (10), et où les espace-
ments transversaux entre les déflecteurs (40)
d'écoulement sur talon et les marges médiane et
latérales des poches sont sensiblement égaux, en
formant de la sorte au moins trois canaux longitu-
dinaux (42, 44) de talon d'une largeur sensiblement
égale dans la région de talon de la poche, grâce à
quoi le fluide est dévié par les déflecteurs (40)
d'écoulement sur talon pour s'écouler longitudina-
lement dans chaque canal d'écoulement dans la ré-
gion de talon (26) et de la région de talon (26) à la
région de voûte (28), et vice versa.

3. Première selon la revendication 1, caractérisée en
ce qu'elle comprend en outre, dans la poche, un
moyen d'étranglement (48, 50) d'écoulement entre
les régions métatarsienne et de voûte vers la région
de talon, et vice versa.

4. Première selon la revendication 1, caractérisée en
ce qu'elle comprend en outre, dans la poche (10),
des moyens d'arrêt pour empêcher l'écoulement du
fluide depuis les régions métatarsienne et de voûte
vers la région de talon, et, dans la région de talon
de la poche, un coussin (78) d'amortissement de
chocs en matière alvéolaire.

5. Première selon l'une quelconque des revendica-
tions précédentes, caractérisée en ce que la po-
che (10) est constituée par une couche inférieure
(14) et une couche supérieure (12) en matière sen-

siblement imperméable, les deux couches étant
fixées hermétiquement l'une à l'autre sur leurs mar-
ges périphériques.

6. Première selon l'une quelconque des revendica-
tions précédentes, caractérisée en ce que le liqui-
de hygrométrique macromoléculaire stérile est un
fluide non toxique contenant environ 60 à 70 pour
100 d'alcool hygroscopique macromoléculaire po-
lyvalent et environ 30 à 40 pour 100 en poids d'eau
distillée.

7. Première selon la revendication 6, caractérisée en
ce qu'elle comprend en outre, entre les couches su-
périeure et inférieure, des moyens d'étranglement
(48, 50, 70, 74) d'écoulement pour limiter le débit
du fluide entre la région de talon et la région méta-
tarsienne, et vice versa.

8. Première selon l'une quelconque des revendica-
tions précédentes, caractérisée en ce que les
moyens d'arrêt (80) sont disposés dans la poche
pour empêcher l'écoulement dudit fluide depuis la
région métatarsienne (24) et la région de voûte (28)
vers la région de talon (26).

9. Première selon l'une quelconque des revendica-
tions précédentes, caractérisée en ce que qu'elle
comporte, dans la région de talon, un coussin (78)
d'amortissement de chocs en matière expansée.

10. Première selon l'une quelconque des revendica-
tions précédentes, caractérisée en ce que ledit
moyen d'étranglement (70) d'écoulement comporte
plusieurs points de soudure de voûte réunissant les
couches supérieure et inférieure dans la région de
voûte.
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