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(57) A device for mechanical stimulation of the foot
support zones comprises four pneumatic chambers, two
chambers being for each one of the feet, to create pres-
sure to be exerted on the foot support zones, which cham-
bers are equipped with valves and are coupled, via a
receiver, to a pressure source, which source in turn is
coupled to a control unit that controls the pressure-var-
ying modes in the pneumatic chambers. The pneumatic
chambers are intended to be disposed within footwear
in the heel and tarsus area, and are coupled, through
suitable pipelines, to areceiver; the pneumatic chambers

DEVICE FOR PREVENTING AND TREATING LOCOMOTION DISORDERS

being implemented such that when air is supplied, their
volume is increased only in the direction perpendicular
to the foot sole. The control unit comprises a microproc-
essor operated by a program that controls the air supply
to the pneumatic chambers according to various modes
of walking or run within the pneumatic chambers to the
atmospheric pressure value; and said control unitis con-
nected to a control input of the control valve, of the pres-
sure sensor via the interface, and to a pressure source
driver.
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Description

[0001] The invention relates to the art of medical in-
strument engineering, and can be suitably used in the
medical fields that require prevention or treatment of dis-
orders of locomotion (biomechanics of walking and run).
Such disorders generally affect the patients who have
not used their legs to support themselves for a long time.
These can be a bed-ridden patient or spaceman staying
in the zero-gravity state. Neurological patients may also
be subjected to such condition.

[0002] Removal of the support loads on human feet
during a prolonged bed rest (an ill person), or in the zero-
g state (spaceman) is accompanied by a number of un-
desired alterations in morphology and in the leg move-
ment control system. Such alterations relate to the foot
sensory system, shin muscular system, osseous struc-
ture; and some alterations occur in the human posture
regulation system.

[0003] "Deprivation of senses" emerging under said
conditions becomes the cause of the absence of the initial
link of the reflex arch that underlies the movement control.
The absence of the uplink pulses from the foot mech-
anoreceptors brings about the conditions of undesired
alterations in the locomotion system.

[0004] The claimed invention is directed to be used for
prevention of such alterations.

[0005] Known is a "device for rehabilitation of the lo-
comotor apparatus in the zero-gravity environment" (see,
e.g. RU Patent2148981 C1, July 14, 2000) whose action
on human body is caused by excitation of the human sole
receptor zones by the pneumatic-mechanical pressure
created in the pulse mode.

[0006] This device has a number of drawbacks.

1. The device disclosed in said patent can be used
only individually, for example - it can be used for
spacemen, and its use in any clinical environment
for a plurality of patients is rather difficult due to the
following reasons.

For applying a local pressure on the anatomically
characteristic foot zones, said device has two pneu-
matic boots provided with pneumatic modules. Said
"pneumatic boots" have a particular size, and the
"pneumatic modules" are positioned therein in strict-
ly determined places that correspond to zones of ag-
gregation of Vater-Pacini corpuscles on the foot sole
of a patient to whose size this pneumatic boot is
made. The device must be manufactured in view of
individual anatomic features of each patient’s foot
(first of all, sizes of foot length and width, and also
possible deformities characteristic of some illnesses
are taken into account).

2. The foot-squeezing sleeves in said known device
cause excitation of mechanoreceptors on the foot
dorsal side, which mechanoreceptors have no rela-
tion to organization of the support reaction and to
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formation of the reflex arch that underlies the loco-
motion control.

The matter is that the squeezing sleeves, that serve
to "draw" tightly the pneumatic modules to the sole,
operate in beat of delivery of pressure into the pneu-
matic modules that act on the sole mechanorecep-
tors, i.e. the device exerts the pulsed mechanical
action on the foot both from below and above. Thus
the foot is squeezed entirely, and as the sleeves pro-
vide the contact surface area greater than that pro-
vided by pneumatic modules, then the pressure ex-
erted from above is perceived as being stronger than
the pressure acting on the sole. Such squeezing re-
sult in the non-physiological, undesired mechanical
pressure on the limb, which pressure causes a pa-
tient’s negative emotional reaction.

3. Said device has the unjustifiably complicated de-
sign, for it comprises three pneumatic modules.
Said prior-art device has three pneumatic modules
for each of the pneumatic boots: 1 being in the cal-
caneal area, and 2 pneumatic modules (the lateral
and medial modules) being for the boot tip portion.
Each pneumatic module has its own operation-main-
tenance system (a separate air-delivery line, a valve,
representation in a microprocessor). But the ana-
tomical arrangement of vater-Pacini corpuscles is
known to appear in the foot metatarsus zone as two
spots (the medial and lateral spots), and there is no
functional difference between these aggregations of
receptors. Such arrangement of Vater-Pacini cor-
puscles is caused by the foot anatomy: in these lo-
cations the pressure exerted from a support is
stronger due to the presence of tubers of the foot
sole.

When contacts are established with a support, these
aggregations are irritated (excited) practically simul-
taneously. For this reason the load-applying mem-
bers in the boot front portion can be united into single
member, which approach will simplify the design sig-
nificantly and improve its reliability.

4. In said known device, minimal pressure persists,
which pressure is "adverse or useless for adaptation
of receptors".

"The persistent" level of pressure in said pneumatic
modules (while there is their connection to the min-
imal pressure receiver) causes deterioration of ac-
curacy of simulation of the pressure factor, and in
these terms such minimal pressure can be consid-
ered as adverse (conditions for adaptation of recep-
tors), or as useless at least.

5. The presence of two receivers in said known de-
vice complicates its design.

The device has two receivers and provides two pres-
sure levels - minimal and maximal levels. The pur-
pose of the device consists in simulation of the phys-
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ical factors acting on the human foot sole, which fac-
tors are characteristic of locomotion in environment
of normal gravity. But the pressure acting on the
zones of location of Vater-Pacini corpuscles in time
of walking or running emerges only in the phase of
contact with a support, and any other time this pres-
sure is zero. Said pressure in the device must be
released so that to be reduced to the atmospheric
pressure. For this reason the presence of the mini-
mal-pressure receiver is not justified in terms of

physiology.

6. Disposition of the pneumatic modules in the insole
body of the known device, which circumstance re-
stricts the chamber (membrane) travel, for which rea-
son the sense of pressure is weakened.

[0007] The claimed device is contemplated to elimi-
nate said drawbacks through use of a different design of
said pneumatic boot.

[0008] The technical objective of the invention con-
sists in provision of a device for prevention and treatment
of locomotion disorders, which device will be a more ef-
ficient, have an higher manufacturability and be more
readily used. A greater efficiency is achieved through a
physiologically improved action to be exerted on the re-
ceptors, which in turn provides better simulation of the
walking or running modes. Said physiologically improved
action to be applied by the claimed device is obtained by
a more correct pressure to be exerted on a foot owing to
elimination of any pressure on the foot dorsal side, and
also by elimination of said minimal pressure in the device
system. Manufacture and use of the claimed device is
rendered more simple and more ready for being used by
elimination of the necessity to make any special footwear,
and by the possibility to use the user’s individual foot-
wear, by exclusion of any second receiver and by exclu-
sion of one pneumatic chamber.

[0009] Said objective of the claimed invention is to be
attained, according to its 1St Version as follows:

In the prior-art device for prevention and treatment
of locomotion disorders, comprising: two boots, each
of which boots comprises a means for creating pres-
sure to be exerted on the reflexogenic foot zones,
which means is implemented as pneumatic modules
consisting of a pneumatic chamber and a pressure
source being a compressor with an electric motor,
both being connected - through a receiver provided
with a pressure sensor and control valves - to each
one of the pneumatic chambers;

the inputs for controlling the electric motor by the
compressor, the controlling inputs of the receiver’s
control valves, and the pressure sensor output are
connected, via an interfacing unit, to the compressor;
each boot is a user’s individual footwear; number of
the pneumatic modules for each boot is 2; the com-
pressor and receiver are shared by all pneumatic
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modules; the receiver through a separate air hose
is connected to each one of the pneumatic cham-
bers, said chambers further comprising an electrop-
neumatic valve adapted to supply air therethrough
out of the receiver into a pneumatic chamber and to
release an excess air out of a pneumatic chamber
into atmosphere, as well as to provide the pressure
in a pneumatic chamber being equal to the atmos-
pheric pressure; the controlling input of each elec-
tropneumatic valve and of each one of the pressure
sensors being connected, via an interfacing unit, to
amicroprocessor operated by a program that causes
the air to be supplied, simulates various modes of
either walking or run; said means for creating pres-
sure to be exerted on the reflexogenic zones further
comprises aninsole whose sizes correspondto sizes
of user’s individual footwear; the insole comprises a
means for removably securing the pneumatic cham-
bers thereto, which pneumatic chambers are remov-
ably positioned on suitable areas of the insole. The
pneumatic chambers being implemented such that
when pressure is delivered, they increase their vol-
ume only along the vector perpendicular to the plane
of the foot sole; shape and sizes of a pneumatic
chamber of one of the pneumatic modules corre-
spond to those of the foot metatarsus portion that
comprises the medial and lateral areas of Vater-Pa-
cini corpuscles; and shape and size of the second
pneumatic module’s pneumatic chamber corre-
spond to those of the foot calcaneal portion that also
comprises Vater-Pacini corpuscles. The device can
be further provided with a display to represent the
device performance data.

The objective according to the 2"d Version In the
prior-art device for prevention and treatment of loco-
motion disorders, comprising: two boots, each of
which boots comprises a means for creating pres-
sure to be exerted on the reflexogenic foot zones,
which means is implemented as pneumatic modules
consisting of a pneumatic chamber and a pressure
source being a compressor with an electric motor,
both being connected - through a receiver provided
with a pressure sensor and control valves - to each
one of the pneumatic chambers;

the inputs for controlling the electric motor by the
compressor, the controlling inputs of the receiver’s
control valves, and the pressure sensor output are
connected, viaan interfacing unit, to the compressor;
each boot is a user’s individual footwear; number of
the pneumatic modules for each boot is 2; the com-
pressor and receiver are shared by all pneumatic
modules; the receiver through a separate air hose
is connected to each one of the pneumatic cham-
bers, said chambers further comprising an electrop-
neumatic valve adapted to supply air therethrough
out of the receiver into a pneumatic chamber and to
release an excess air out of a pneumatic chamber
into atmosphere, as well as to provide the pressure
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in a pneumatic chamber being equal to the atmos-
pheric pressure; the controlling input of each elec-
tropneumatic valve and of each one of the pressure
sensors being connected, via an interfacing unit, to
amicroprocessor operated by a program that causes
the air to be supplied, simulates various modes of
either walking or run; said means for creating pres-
sure to be exerted on the reflexogenic zones further
comprises aninsole whose sizes correspond to sizes
of user’s individual footwear; the insole comprises a
means for removably securing the pneumatic cham-
bers thereto, which pneumatic chambers are remov-
ably positioned on suitable areas of the insole. The
pneumatic chambers being implemented such that
when pressure is delivered, they increase their vol-
ume only along the vector perpendicular to the plane
of the foot sole; shape and sizes of a pneumatic
chamber of one of the pneumatic modules corre-
spond to those of the foot metatarsus portion that
comprises the medial and lateral areas of Vater-Pa-
cini corpuscles; and shape and size of the second
pneumatic module’s pneumatic chamber corre-
spond to those of the foot calcaneal portion that also
comprises Vater-Pacini corpuscles; the pneumatic
chambers being implemented in the form of corru-
gated bellows provided, from below and above, with
solid plates; on the upper plate, for the purpose of
immediate contact with skin of a user, rigid members
are removably positioned; the ratio of surface area
of the rigid member and surface area of the front
(metatarsal) pneumatic chamber is 1:9, and the ratio
of the rigid member’s surface area and surface area
of the rear (calcaneal) pneumatic chamber is 1:10.

[0010] The device can be further provided with a dis-
play to represent the device performance data.

[0011] The claimed device is explained in Figs. 1, 2,
3, 4 having the following reference numerals: /1/ - boot,
/2] - electronic-pneumatic unit, /3/ - pneumatic chambers,
/4/ - compressor having an electric motor, /5/ - air-supply
line, /6/ - receiver, /7/ - receiver’s pressure sensor, /8/ -
connection hoses, /9/ - an electropneumatic valve of a
pneumatic chamber, /10/ - insole, /11/- circuit for control-
ling an electropneumatic valve, /12/ - pneumatic cham-
bers in the form of corrugated bellows, /13/ - solid plates,
/14/ - rigid members, /15/ - microprocessor, /16/ - control
valves, /17/ - display.

[0012] Pneumatic chambers are the sealed cham-
bers made of a rubber cloth, their volume is small, they
have a pneumatic connection for connection with con-
duits extending from the receiver via the pneumatic
valves. The lower portion of the pneumatic chambers has
an adhesive-pile band glued thereon, using which band
said chambers are secured to elastic flexible insole, with
the secured complementary portion of said band.
[0013] The pneumatic chambers on soft insoles are to
be inserted into an individual footwear. These insoles are
not limited by any structural members, they provide a

10

15

20

25

30

35

40

45

50

55

broader contact with skin as compared with the prototype
version; and the pressure distribution from the chamber
centre to periphery thereof provides a better simulation
of the real pattern.

[0014] For each patient’s leg intended are two pneu-
matic chambers: the calcaneal and metatarsal (frontal
and rear) chambers. The front chamber is elongated, and
its surface area spreads to the medial and lateral zones
of Vater-Pacini corpuscle arrangement zones.

[0015] The reduced number of chambers results in the
following effects, as regards one leg:

a) only two pneumatic inputs (tubes) are required for
one boot;

b) 2 valves;

c) a program controls only two pulsed pressure de-
liveries of a predetermined duration, and regulates
only two time intervals between pulses in the rear
and front chambers, and the interval between pulses
in the right boot and left boot.

[0016] Insoles are inserted into patient’s individual
footwear. Thus provided is the possibility to dispose
pneumatic chambers in view of patient’s foot sizes and
peculiarities; and the pneumatic chambers are posi-
tioned in a required location.

[0017] As the individual footwear is contemplated to
be used for the treatment seance, then any system of
tight adjustment (of the squeezing sleeves) is not neces-
sary. This approach provides advantages in respect of
rational use of maximum capacity of the compressor, be-
cause the serviced volume is reduced two times.
[0018] The compressor of this system must meet
rather high requirements. To simulate the action to be
exerted in the run pace, the system must create pressure
in the pneumatic chamber and release said pressure to
zero value in very brief time. Rate of cycles may be fre-
quent, requiring large consumption of air. Any additional
volume is adverse under these conditions.

[0019] Further, in case of absence of said squeezing
sleeves, simulation of the pressure to be exerted on foot
during locomotion represents the natural conditions bet-
ter.

[0020] The device has only one receiver configured to
maintain a maximal predetermined pressure. Pressure
in the pneumatic chambers is released to 0 value.
[0021] The compressor operates in the stationary
mode. The microprocessor is not coupled to the com-
pressor.

[0022] The pneumatic chambers are connected to the
electronic-pneumatic unit (viz. the receiver) through sep-
arate tubes. The valves further are electrically connected
to the unit, and during the treatment seance, the valves
are positioned on the patient’s leg in the vicinity of the
pneumatic chambers in the sleeve attached to the pa-
tient’s ankle.

[0023] The electronic-pneumatic unit causes the de-
vice to operate, and controls and monitors the action to
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be exerted on the foot support zones.

[0024] The control unit of the device includes the inte-
grally implemented keyboard of 16 film-type keys, and a
liquid-crystal display.

[0025] The control system provides operation of the
device in the automatic mode according to a strict cyc-
logram.

[0026] The automatic operation mode according to a

flexible program allows select different versions of oper-
ation of the valves and their interrelated turning-on ac-
cording to the walking or run cyclogram.

[0027] The manual mode provides the separate or si-
multaneous activation of the valves.

[0028] Pressure in the pneumatic chambers is prede-
termined as selected by an operator within the range of
0 - 0.5 kgf/cm, increments being 0.001 kg/cm.

[0029] Liquid-crystal display 20 has two lines that ac-
commodate twenty alphanumeric symbols on each line.
The display is adapted to provide imaging of the following
information: tuning-on of each one of the valves, a pre-
determined and current pressure in the receiver, an ex-
erted action mode ("walking-1", "walking-2"," standing"),
a predetermined time period of a cycle, an exerted action,
remaining cycle time period.

[0030] The following values are reproduced in the
modes according to a strict cyclogram: pace of walking
(run), duration of single stride, duration of dual stride,
duration of the support phase of each leg, duration of the
dual-support phase (for walking), duration of the transfer
phase, duration of the leap phase (for run); speed of mo-
tion being simulated within the following values: for "walk-
ing-1" the rate is 75 strides/min, for "walking-2" the rate
is 120 strides/min, the run motion rate is 150 strides/min.
[0031] Theoperationtime period of the claimed system
is preset within the range of 1 - 60 min, increments being
1 min long, the cycle time count beginning from the mo-
ment a predetermined pressure has been generated in
the receiver. Information on turning-on of the valves is
duplicated by the light signals emitted by LEDs.

[0032] The pneumatic chambers can be embodied in
2 versions of their design (the versions may be used de-
pending on goals and capabilities of a user).

[0033] 1stVersion - the pneumatic chambers are im-
plemented as sealed chambers made of a rubber cloth,
tailored and disposed in a boot such that as pressure
grows, their volume increases only in the direction of the
vector that is perpendicular to the foot sole plane.
[0034] 2nd Version represents the pneumatic cham-
bers in the form of corrugated bellows made of rubber
having solid plates attached on its top and bottom. The
upper moveable plate has the contact elements that send
the pressure pulses onto the body in the zones of location
of Vater-Pacini corpuscles. Said pneumatic chambers
operate as an amplifier owing to the difference between
surface areas of a pneumatic chamber and a contact
element. Two pneumatic chambers are positioned on
each foot.

[0035] Surface area of the front metatarsus chamber
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is 70 - 80 cm?, that of a contact element: 8 - 9 cm2. Ratio
of surface areas and, accordingly, the design ratio of the
pressure within a chamber and the pressure acting on
the body is 1:9.

[0036] In the calcaneal zone disposed is the chamber
whose surface area is 40 - 50 cm?, surface area of its
contact being 4 - 5 cm2, so that ratio of 1:10 is achieved.
[0037] Said different ratios of the pressures created in
a pneumatic chamber and acting on the body in the cal-
caneal and metatarsal zones improves the simulated
pressure to be exerted on the sole as a patient really
walks and runs, when the pressure acting on the heel
exceeds that on toes. This approach allows different
pressures in the foot local zones - with equal pressures
within the pneumatic chambers (this design provides ex-
actly this feature, for the device has only one receiver).
[0038] The contact elements are secured to said plate
by means of an adhesive-pile band. The device is com-
plete with a kit of contact elements having various surface
area and thickness. Using different thickness of the con-
tact elements, the depth of impression done into the foot
soft tissues can be regulated.

[0039] The device operates as follows.

[0040] Provided are insoles /10/ (the right and left
ones) sized tomatch a patient’s individual footwear (boot)
/1/. Pneumatic chambers /3/ are secured, using adhe-
sive-pile band, on the pneumatic chambers /10/ on the
locations corresponding to disposition of Vater-Pacini
corpuscles in the calcaneal and metatarsal zones; and
the connecting hoses /8/ extending from the chambers
/3/ are brought out of the footwear. The boots /1/ are
fastened, tied. The sleeves comprising 2 pneumatic
valves /9/ for each leg are positioned on the patient’s
ankles. The connecting hoses of the pneumatic cham-
bers /8/ are connected to valves /9/. The control circuits
from the valves /11/ are coupled separately for the right
and left legs through electrical connectors to the micro-
processor /15/. The microprocessor /15/ is connected to
power supply.

[0041] A program for exerting action in a given séance
is selected by means of the keyboard on the display /17/:
a value of the pressure to be created in the chambers; a
cycle mode - "walking-1" (75 strides/min), "walking-2"
(120 strides/min), run (150 strides/min); a cycle time pe-
riod. "Start" button is pressed, the program is launched,
the compressor (4) starts to operate. A pressure prede-
termined on the display (i.e. on the control unit) is created
in the receiver (6). The control valves (16) open when
the pressure sensor (7) sends a signal whose value ex-
ceeds a predetermined pressure value. The receiver’'s
pressure sensor communicates with the control valves
via the microprocessor (15).

[0042] The pressure developed in the receiver is de-
livered, via the outlet tubes (5), into the pneumatic cham-
bers (3) at the moments when the electric valves (11)
disposed in the sleeve on the patient’s leg are open at
their inlet. Pressure out of the chamber is released when
a valve is open at its outlet. Electrical communication of
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the electric valves with control unit (the microprocessor)
controller ensures execution of a given program of a se-
ance: rate of activations of each one of 4 pneumatic
valves (opening/closure of inlet and outlet), provision of
the required time intervals, pauses between activations
of 2 valves on each leg, between activations of the valves
on the right and left legs - characteristic of the predeter-
mined modes (walking-1, walking-2, run).

[0043] In the course of a seance, operators perform
monitoring of the following information imaged on the dis-
play: mode name, activation of each one of the valves
(duplicated by the lit LDDs); the predetermined and cur-
rent values of pressure in the receiver, a predetermined
duration of cycle, a remaining time of cycle.

[0044] After expiration of a predetermined time (1 hour
at most), power supply is disconnected automatically.
[0045] The device elements are removed off a patient,
and the zones wherein said action has been exerted are
examined.

Claims

1. Adevice for prevention and treatment of locomotion
disorders, comprising two boots, each of which boots
comprises a means for creating pressure to be ex-
erted on the reflexogenic foot zones, which means
is implemented as pneumatic modules consisting of
a pneumatic chamber and a pressure source being
a compressor with an electric motor, both being con-
nected - through a receiver provided with a pressure
sensor and control valves - to each one of the pneu-
matic chambers;
the input for controlling the electric motor by the com-
pressor, the controlling inputs of the receiver’s con-
trol valves, and the pressure sensor output are con-
nected, via an interfacing unit, to the compressor;
characterized in that each boot is a user’s individ-
ual footwear; number of the pneumatic modules for
each boot is 2;
the compressor and receiver are shared by all pneu-
matic modules;
thereceiverthrough a separate airhose is connected
to each one of the pneumatic chambers, said cham-
bers further comprising an electropneumatic valve
adapted to supply air therethrough out of the receiver
into a pneumatic chamber and to release an excess
air out of a pneumatic chamber into atmosphere, as
well as to provide the pressure in a pneumatic cham-
ber being equal to the atmospheric pressure;
the controlling input of each electropneumatic valve
and of each one of the pressure sensors being con-
nected, via an interfacing unit, to a microprocessor
operated by a program that causes the air to be sup-
plied, simulates various modes of either walking or
run;
each boot further comprising an insole whose sizes
correspond to sizes of user’s individual footwear; the
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insole preferably comprises a means for removably
securing the pneumatic chambers thereto, which
pneumatic chambers are removably positioned on
suitable areas of the insole;

the pneumatic chambers being implemented such
that when pressure is delivered, they increase their
volume only along the vector perpendicular to the
plane of the foot sole;

shape and sizes of a pneumatic chamber of one of
the pneumatic modules correspond to those of the
foot metatarsus portion that comprises the medial
and lateral areas of Vater-Pacini corpuscles; and
shape and size of the second pneumatic module’s
pneumatic chamber correspond to those of the foot
calcaneal portion that also comprises Vater-Pacini
corpuscles.

The device as claimed in Claim 1, characterized in
that the device further comprises a display to repre-
sent the device performance data.

A device for prevention and treatment of locomotion
disorders, comprising two boots, each of which boots
comprises a means for creating pressure to be ex-
erted on the reflexogenic foot zones, which means
is implemented as pneumatic modules consisting of
a pneumatic chamber and a pressure source being
a compressor with an electric motor both connected
- through a receiver provided with a pressure sensor
and control valves - to each one of the pneumatic
chambers;

the input for controlling the electric motor by the com-
pressor, the controlling inputs of the receiver’s con-
trol valves, and the pressure sensor output are con-
nected, via an interface, to the compressor;
characterized in that each boot is a user’s individ-
ual footwear; number of pneumatic modules for each
boot is 2;

the compressor and receiver are shared by all pneu-
matic modules;

thereceiverthrough a separate air hose is connected
to each one of the pneumatic chambers, said cham-
bers further comprising an electropneumatic valve
adapted to supply air therethrough out of the receiver
into a pneumatic chamber and to release an excess
air out of a pneumatic chamber into atmosphere, as
well as to provide the pressure in a pneumatic cham-
ber being equal to the atmospheric pressure;

the controlling input of each electropneumatic valve
and of each one of the pressure sensors being con-
nected, via an interfacing unit, to a microprocessor
operated by a program that causes the air to be sup-
plied, simulates various modes of either walking or
run;

each boot further comprising an insole whose sizes
correspond to sizes of user’s individual footwear; the
insole preferably comprises a means for removably
securing the pneumatic chambers thereto, which
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pneumatic chambers are removably positioned on
suitable areas of the insole;

the pneumatic chambers being implemented such
that when pressure is delivered, they increase their
volume only along the vector perpendicular to the
plane of the foot sole;

shape and sizes of a pneumatic chamber of one of
the pneumatic modules correspond to those of the
foot metatarsus portion that comprises the medial
and lateral areas of Vater-Pacini corpuscles; and
shape and size of the second pneumatic module’s
pneumatic chamber correspond to those of the foot
calcaneal portion that also comprises Vater-Pacini
corpuscles; the pneumatic chambers being imple-
mented in the form of corrugated bellows provided,
from below and above, with solid plates; on the upper
plate, for the purpose of immediate contact with skin
of a user, rigid members are removably positioned;
the ratio of surface area of the rigid member and
surface area of the front (metatarsal) pneumatic
chamber is 1:9, and the ratio of the rigid member’s
surface area and surface area of the rear (calcaneal)
pneumatic chamber is 1:10.

The device as claimed in Claim 3, characterized in
that the device further comprises a display to repre-
sent the device performance data.
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