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ENDOSCOPIC DEVICE INSERTABLE INTO A
BODY CAVITY AND MOVABLE IN A
PREDETERMINED DIRECTION, AND METHOD OF
MOVING THE ENDOSCOPIC DEVICE IN THE
BODY CAVITY

BACKGROUND OF THE INVENTION

[0001] The present invention relates to devices for endo-
scopic examination which are movable in a body cavity in a
predetermined direction without pushing from outside, for
example in intestine and can carry equipment that are neces-
sary for diagnostics and treatment of the intestine. It also
relates to a method of moving such devices in a body cavity.

[0002] There are many devices of this type; however they
are not used in practice. Medical personnel move medical
instruments and diagnostic equipment into intestine manu-
ally. Taking into consideration that the intestine has a com-
plicated shape and length about 1.5 meter it is quite a difficult
problem for the medical personnel. During this process, the
intestine is subjected to significant deformations which cause
pain to a patient and sometimes perforations of an intestine
wall. The above mentioned deformations are caused, because
along the whole length of the intestine the direction of a force
which moves the device and the direction of its movement do
not coincide with one another.

[0003] The devices disclosed in the patents are designed to
solve this problem, so that the devices are moved in a self-
moving manner and carry the equipment which is necessary
for diagnostics and treatment. When the device is introduced
into an intestine, it moves further under the action of a force
applied to its front part relative to the wall of the intestine and
directed along the intestine. The movement is carried out by
small steps, and within each of the steps the direction of
movement coincides with the direction of the applied force.
As aresult, the deformations of the intestine should be mini-
mal. However, in order to apply the force relative to the wall
of the intestine, it is necessary to provide a point of support.
This poses the major problem since the walls of the intestine
are very slippery, thin and elastic in a transverse direction. In
the known devices the corresponding elements formed as
legs, prongs, balloons, etc., still cause deformation of the
intestine from inside when these elements try to engage the
walls of the intestine.

[0004] U.S. Pat. No. 5,905,591 to Dario, et al discloses an
endoscopic robot which, for its movement, provides points of
support by means of vacuum attaching elements formed as
two perforated cylinders located one behind the other. The
attaching elements formed in this way are not efficient, since
the openings in them are very small. In addition they are
arranged over the whole surface of the cylinders, so that
generation of a vacuum is not guaranteed. It suffices to have
one opening which does not touch the wall of the intestine,
and the vacuum in the corresponding attaching element dis-
appears. If level of vacuum is increased in order to improve
efficiency, the walls of the intestine can be damaged. Also, the
negative factor from the point of view of safety of intestine
walls is that during the movement the attaching elements
formed in this way pass the same point twice, by the front
attaching element and then by the rear attaching element.
Also, it is difficult to connect additional diagnostic or treat-
ment elements to the device disclosed in this reference.

[0005] Another device ofthis type is disclosed for example
in U.S. published patent application no. 2005/1054376. This

May 1, 2008

application discloses a device in which there are two attach-
ing elements which are aligned with one another and are
displaced by small steps consecutively one after the other
over the same path in a longitudinal direction and alternat-
ingly attached to a wall of the intestine under the action of
vacuum and pressure. While this device can be considered an
improvement, the disadvantage of this device is the particular
trajectory of movement, in accordance with which the two
attaching elements move one after the other over the same
line. When one of the attaching elements is detached from the
wall of the intestine the intestine is immediately deformed
back, which causes the corresponding problems. Itis believed
that the existing devices can be further improved.

SUMMARY OF THE INVENTION

[0006] Accordingly, it is an object of the present invention
to provide an endoscopic device insertable into a body cavity
and movable in a predetermined direction, which avoids the
disadvantages of the prior art.

[0007] 1Inkeeping with these objects and with others which
will become apparent hereinafter, one feature of the present
invention resides, briefly stated, in an endoscopic device
insertable into a body cavity movable in a predetermined
direction, comprising a housing having an axis extending in a
direction substantially corresponding to a direction of move-
ment of the device; movable attaching means which is mov-
able relative to said housing and is attachable to a wall of the
body cavity under the action of vacuum in an interior of said
movable attaching means and detachable from the wall of the
cavity under the action of pressure provided in the interior of
said movable attaching means; and immovable attaching
means which is immovably connected with said housing and
is attachable to a wall of the body cavity under the action of
vacuum in an interior of said immovable attaching means and
detachable from the wall of the cavity under the action of
pressure provided in the interior of said immovable attaching
means, said immovable attaching means and said movable
attaching means being alternatingly attachable to the wall of
the cavity; so that when said movable attaching means is
attached to the wall of the cavity and said immovable attach-
ing means is not attached to the wall of the cavity, said
housing can be displaced in the direction of movement, while
when said immovable attaching means is attached to the wall
of'the cavity, said movable attaching means can be displaced
in a longitudinal direction without displacement of said hous-
ing, said movable attaching means and immovable attaching
means being arranged so that they are attachable to different
locations on the wall of the intestine as considered in a direc-
tion transverse to said axis of said housing.

[0008] When the device is designed in accordance with the
present invention, it is configured as a simple, inexpensive,
safe and reliable device for moving without pushing from
outside along the whole length of intestine, while carrying an
equipment which is necessary for a doctor for diagnostics and
treatment of sicknesses of the intestine, for example a video
camera, surgical instruments, etc.

[0009] The device is beneficial for the patient, since the
process of movement along the intestine is not accompanied
by significant deformation of the intestine and therefore does
not cause pain. A significant surface of the attaching elements
which contact with the walls of the intestine allows to obtain
areliable attachment with low level of vacuum. The presence
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of special grates additionally increases the attachment with
the intestine and makes possible a further reduction of
vacuum.

[0010] The device has the system which prevents accumu-
lation of mucus in the attaching elements and pipes which
lead to them, and guarantees the reliable operation of the
device during the whole procedure.

[0011] The exceptionally important feature is that when the
device moves in one direction, the attaching means are never
attached to the same point of the intestine.

[0012] The unique feature of the new device is the auto-
matic adaptation to transverse size of the intestine. The situ-
ation is optimal when the transverse size of the device is
somewhat smaller or equal to the transverse size of the intes-
tine. It is very important from the point of view of ability of
the device to move along the intestine, and at the same time
from the point of safety since it reduces pressure on its walls.
The majority of healthy people have a diameter or intestine
between 20 mm and 60 mm. However, different portions or
intestine can have different diameters. In sick people these
differences are increased.

[0013] The transverse size of the device is determined by a
maximum distance between the lateral attaching elements
which are located at both sides of the housing. The connection
with the housing is carried out so that this lateral immovable
attaching elements are immovable relative to the longitudinal
axis of the device but they have two degrees of freedom
relative to a transverse axis. After the device is introduced into
the intestine, the lateral immovable attaching elements are
spread to contact the walls of the intestine. This is performed
under the action of a small force created by elastic pipes
which are connected to the attaching elements. The magni-
tude of force which spreads the immovable attaching ele-
ments is selected so that they just touch the walls of the
intestine and do not deform them. Therefore, in the process of
movement of the device the lateral immovable attaching ele-
ments slide along the intestine, and the distance between them
is determined directly by a transverse size of the intestine
itself.

[0014] The device also satisfies the needs of doctors
because it is exceptionally simple and low cost device. The
device is composed of several plastic parts which have low
manufacturing costs, so that the device can be made as a
disposable device and does not need any sterilization. The
device also satisfies the requirements of manufactures, since
it has a low cost and therefore can be priced with a low price
for buyers thus increasing the market.

[0015] An additional important advantage of the deviceis a
low degree of integration of the device with the instruments
attached to it. Presently, the instruments used by doctors are
designed so that they pass through an operation passage
located inside a colonoscopic device and having its integral
part. It applies significant demands to the instruments. The
concept of an open device in accordance with the present
invention removes these limitations and opens new possibili-
ties for the manufactures of the instruments.

[0016] In accordance with another feature of the present
invention an endoscopic device insertable into a body cavity
movable in a predetermined direction has a housing having an
axis extending in a direction substantially corresponding to a
direction of movement of the device; first attaching means
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which is attachable to a wall of the body cavity under the
action of first in an interior of said movable attaching means
and detachable from the wall of the cavity under the action of
pressure provided in the interior of said first attaching means;
second attaching means which is attachable to a wall of the
body cavity under the action of vacuum in an interior of said
second attaching means and detachable from the wall of the
cavity under the action of pressure provided in the interior of
said second attaching means, said first attaching means and
said second attaching means being alternatingly attachable to
the wall of the cavity; so that and means for alternating
attaching said first attaching means and said second attaching
means to the wall of the cavity one of said attaching means is
attached to the wall of the cavity, then the other of said
attaching means is moved forwardly of said one attaching
means behind, then the one of said attaching means is moved
forwardly of said other attaching means behind, et.

[0017] In accordance with a further feature of the present
invention a method of inserting an endoscopic device into a
body cavity and moving in a predetermined direction, com-
prising the steps of providing a housing having an axis
extending in a direction substantially corresponding to a
direction of movement of the device; providing first attaching
means which is movable relative to said housing and is attach-
able to a wall of the body cavity under the action of vacuum in
an interior of said first attaching means and detachable from
the wall of the cavity under the action of pressure provided in
the interior of said first attaching means; providing second
attaching means which is attachable to a wall of the body
cavity under the action of vacuum in an interior of said second
attaching means and detachable from the wall of the cavity
under the action of pressure provided in the interior of said
second attaching means; alternating attaching said first
attaching means and said second attaching means to the wall
of'the cavity by attaching one of said attaching means to the
wall of the cavity, then moving the other of said attaching
means forwardly of said one attaching means to leave said one
attaching means behind, then moving said one attaching
means forwardly of said other attaching means to leave said
other attaching means behind, etc.

[0018] The novel features which are considered as charac-
teristic for the present invention are set forth in particular in
the appended claims. The invention itself, however, both as to
its construction and its method of operation, together with
additional objects and advantages thereof, will be best under-
stood from the following description of specific embodiments
when read in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1a is a perspective view of an endoscopic
device insertable into a body cavity and movable in a prede-
termined direction as seen from below in accordance with the
present invention;

[0020] FIG. 15 is a perspective view of an endoscopic
device insertable into a body cavity and movable in a prede-
termined direction in accordance with the present invention
as seen from above;

[0021] FIGS. 2a and 2b are views showing details of an
attaching element of the device in accordance with the present
invention;

[0022] FIG. 3 is a view showing the inventive device with a
partially removed front part and showing further details of the
device;
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[0023] FIGS. 4a and 45 are views showing the endoscopic
device in accordance with the present invention insertable
into a body cavity and located in an intestine with a smaller
diameter and with a larger diameter correspondingly;

[0024] FIGS. Sa, 5b and S5c are view showing several
embodiments of the attaching elements;

[0025] FIG. 6 is a view schematically showing correspond-
ing steps of movement of the endoscopic device in accor-
dance with the present invention insertable into a body cavity
and movable in a predetermined direction;

[0026] FIG.7 is a view showing a block-diagram of supply
of'vacuum/pressure to attaching elements of inventive device;

[0027] FIGS. 8a and 85 are views showing further embodi-
ments of the attaching elements;

[0028] FIGS. 9 and 10 are views showing an endoscopic
device in accordance with the present invention with an addi-
tional equipment; and

[0029] FIG. 11 is a view showing a control equipment for
the inventive endoscopic device.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0030] The endoscopic device in accordance with the
present invention, which is insertable into a body cavity and
movable in a predetermined direction has a housing which is
identified with reference numeral 1. The housing is substan-
tially elongated in a direction of a longitudinal axis and does
not have any sharp edges to prevent damages to a wall of a
body cavity, such as an intestine. The housing 1 in its interior
has an omega-shaped slot 2, shown in FIGS. 1 and 3 that
extends in a longitudinal direction.

[0031] The device in accordance with the present invention
has a movable attaching element which is identified with
reference numeral 3. The movable attaching element 3 is
movable relative to the housing 1 and guided by the slot 2. In
particular, a projection of the movable attaching element 3
engages in the slot 2 provided in the housing.

[0032] A force required for movement of the movable
attaching element 3 relative to the housing 1 and relative to a
wall of the body cavity, for example intestine, is generated by
a power aggregate which can be located in a control block,
and is transmitted to the movable attaching element through a
transmission. The power aggregate can be formed as any
mechanism which performs a reciprocal movement (a pneu-
matic cylinder-piston unit, an electrical solenoid, etc). the
power aggregate can be also located in/on the housing 1.

[0033] The transmission is formed as a well known mecha-
nism, for example including a thin cable 5 which is located
inside a flexible pipe 4. The pipe 4 is connected to the housing
1 and also to a casing of the power aggregate, while the cable
5 is connected with one end to the movable attaching element
and with its opposite end to an element of the power aggregate
which performs the reciprocating movement. FIG. 15 shows
the omega-shaped slot 2 and the point of connection of the
cable 5 to the movable attaching element 3.

[0034] The device further has preferably, two immovable
attaching elements which are identified with reference
numeral 6. The immovable attaching elements 6 are con-
nected with the housing 1 so that they can not move longitu-
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dinally relative to the housing. However, they can turn and
somewhat shift in a plane extending perpendicular to the
direction of the movement of the housing As a result, the
transverse size of the device adjusts to changes of an inner
diameter of the intestine, and their abutment against the walls
of'the intestine is very efficient, even if the intestine can have
different diameters. FIG. 4a shows the position of the immov-
able attaching elements 6 in an intestine having a diameter 20
mm, while FIG. 4b shows a position of the immovable attach-
ing elements in an intestine having a diameter of 60 mm.

[0035] FIGS. 2a, 2b and 3 show the connection of the
immovable attaching elements 6. First, they are connected to
an intermediate plate 7 by cylindrical pins 8 which are
inserted into openings of lugs 9 of the intermediate plate. The
dimensions of the pins and the openings are selected to allow
free turning of the movable attaching elements over a certain
angle. The plate 7 is mounted on the housing 1 so that its side
projections 10 are inserted into grooves 11 as shown in FIG.
3. On this figure a front part is removed to show the grooves
11, in which the intermediate plate 7 can move in a direction
shown by the arrows. The combination of these two degrees
of freedom, namely turning and displacement, allows the
immovable attaching elements 6, which are immovable in the
longitudinal direction relative to the housing, to slide along
the wall or intestine and change their position depending on
its diameter. The transverse deformation of intestine and the
resulting problems are therefore minimal.

[0036] Each of the attaching elements 3 and 6 is formed as
a hollow body with an opening provided in its one wall and
extending substantially over a whole surface facing the wall
of' the intestine. The hollowly body can be cup-shaped with a
convex wall that contains the opening. The opening is pro-
vided with an element which prevents sucking of the intestine
wall into the interior of the attaching element and at the same
time increases adherence with the intestine wall. As shown in
FIGS. 15 and 5a this element can be formed as a convex grate
12 which is oriented perpendicular to the direction of move-
ment of the housing and is adapted to be in contact with the
intestine wall. It also can be formed as a perforated plate 25
with openings shown in FIG. 55, or as a ribbed assembly
shown in FIG. 5c¢.

[0037] The attaching elements 3 and 6 are connected with
the control block by elastic houses 13, through which alter-
natingly vacuum and pressure are supplied to the attaching
elements.

[0038] The inventive device operates in the following man-
ner, as schematically shown in FIG. 6, which shows displace-
ment of the device over one cycle.

[0039] Instep 1 the movable attaching element 3 is located
in a rear position as seen in the direction of movement of the
device and is supplied with pressure so that it is not attached
to the intestine wall, while the immovable attaching elements
6 are provided with vacuum and attached to the intestine wall.

[0040] 1In step 2 the cable 5 of the movable attaching ele-
ment 3 moves forward and therefore the movable attaching
element 3 is moved to its forward position.

[0041] Instep 3 vacuum is supplied to the movable attach-
ing element 3 and it is attached to the intestine wall, or in other
words it is fixed in this position.

[0042] 1In step 4 pressure is supplied to the immovable
attaching elements 6 and they are detached from the intestine
wall.
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[0043] 1In step 5 the cable 5 of the movable attaching ele-
ment 3 is displaced rearwardly so that the housing 1 is moved
forwardly by one step.

[0044] 1In step 6 vacuum is supplied into the immovable
attaching elements 6, and they are attached to the intestine
wall so as to fix a new position of the device relative to the
intestine wall. This represents the end of the cycle.

[0045] 1In step 7 a pressure is supplied into the movable
attaching element 3, and the cycle is repeated again.

[0046] It is believed to be clear that in accordance with the
present invention, first for example the immovable attaching
elements 6 are attached to the wall of the intestine, then the
movable attaching element 3 is moved forwardly of the
immovable attaching element 6 leaving them behind and is
attached to the wall, then the immovable attaching elements 6
are moved forwardly of the movable attaching element 3
leaving it behind, etc. This is achieved by the corresponding
generating of vacuum and pressure by the corresponding
source means. It is believed to be also understood that the
movable attaching element 3 which is located substantially
coaxially with an axis of the housing 1 of the device, and the
immovable attaching elements which are located at both sides
of'the axis of the housing 1 and laterally spaced from the axis,
are attachable to different locations or areas of the wall of the
intestine as considered in a direction transversely to the axis,
which is very important to avoid traumatizing of the wall of
the intestine.

[0047] Ttis possible that the immovable attaching elements
are also movable relative to the housing.

[0048] The attaching elements can be also displaced auto-
matically continuously, or discontinuously in a stepped man-
ner.

[0049] The device therefore moves step by step along the
intestine. By changing the order of the steps, the device can
move in an opposite direction.

[0050] As mentioned herein above, the movement of the
device along the intestine is accompanied by a cyclic attach-
ment of the vacuum-type attaching elements to its walls. The
walls of intestine are covered with a great quantity of mucus.
Under the action of vacuum, in each cycle of attachment a part
of mucus is introduced into the attaching elements and then
into thin pipes, along which vacuum/pressure is supplied. The
mucus can clog the attaching elements and the pipes.

[0051] Inorder to avoid this, the device in accordance with
the present invention is provided with a self-cleaning hydro-
pneumatic system of supply of vacuum/pressure into the
attaching elements, which is shown in FIG. 7. This figure does
not illustrate additional parts such as monitors, receivers,
safety valves, etc., and shows only those elements which are
important for the operation of the device.

[0052] As explained herein above, the device is moved by
means of the attaching elements, in which, in a certain
sequence shown in FIG. 5, the vacuum and pressure are
supplied. The vacuum and pressure are provided correspond-
ingly by a compressor and a vacuum pump located in a
control box and supplied into the attaching elements along
elastic pipes or a main elastic tube. FIG. 15 shows the pipes
identified with reference numeral 13. The pipes extended
through valves formed by solenoids 21-24. The location of
the pipes relative to the solenoid is selected so that when the
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solenoid is not supplied with power, its core does not touch
the pipe. The solenoid 23 and the solenoid 24 are shown, in
this particular condition, and as a result vacuum is supplied to
the attaching elements. When power is not supplied to the
solenoid, its core is moved out of the housing of the solenoid
and squeezes the pipe as shown in the example of the solenoid
21 and 22. It blocks supply of vacuum into the attaching
elements.

[0053] Thecontrol box is provided with an electronic board
which is not shown in the drawings and which provides the
operation of the solenoids in automatic mode, as well as in
manual mode by means of buttons located on the panel of the
block.

[0054] The prevention of clogging of the attaching ele-
ments and elastic pipes with mucus sucked from the walls of
the intestine is carried out by introduction into the attachment
elements of a washing liquid, in the simplest case-water.
Since the movement of the device is accompanied by cyclic
alternating operation of vacuum/pressure in the pipes, the
liquid located in them performs a reciprocating movement
and dissolves mucus which is sucked from the walls of the
intestine. By selecting of a corresponding ratio of the
vacuum/pressure, in addition to the reciprocating movement
it is possible to provide its predominant displacement in a
direction from the attaching elements to a vacuum pump. The
system also includes a filter which prevents introduction of
this liquid into the areas in which the corresponding operation
can be disturbed. FIG. 7 shows a system operating in accor-
dance with this principle. Parallel to each of the pipes—the
main elastic tube, connected to the attaching elements, an
additional elastic tube is introduced. This tube is identified
with reference numeral 14 in FIG. 1a. The additional elastic
tube can be located both inside the main elastic tube, and also
outside the main elastic tube as shown in FIG. 7. The inner
diameter of this tube must be 8-10 times smaller than the main
elastic tube. One end of each additional tube is introduced
into the interior of the attaching element, while the other end
is introduced into a vessel located in the control box and filled
with water or a special liquid for washing. The water is under
atmospheric pressure.

[0055] When the system starts operating, then inside the
main elastic tube along all its length from the attaching ele-
ments to the vacuum pipe, a zone of reduced pressure is
generated. As a result, the liquid from the vessel in the control
box is aspirated through the additional elastic tube to the place
where this tube ends, or in other words into the attaching
element and further into the main elastic tube. This is exactly
the place where mucus is accumulated.

[0056] The influence of supply of this liquid on the opera-
tion of the attaching elements connected with the displace-
ment of the device along the intestine is insignificantly low
because the additional elastic tube has a very small diameter.
Since during the operation of the system, the vacuum and
pressure in the attaching element change in a cyclic manner,
the liquid performs small reciprocating movements which
dilutes mucus. As explained above, with a certain ratio of
vacuum/pressure, the mucous will flow in a direction from the
attaching elements to the vacuum pump. A water filter is used
to prevent entry of the liquid and mucus into the vacuum
pump, and this water filter removes liquid and mucous from
the system.

[0057] The water filter is formed as a vertically located
hermetically closed container with two pipes in its upper part.
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One pipe is connected with the attaching elements from
which air and diluted mucus are sucked, while the other pipe
is connected with the vacuum pump. Under the action of the
vacuum pump, air is sucked from one pipe to the other, while
liquid and mucus are moved downwardly under the action of
force of gravity. The direction of movement of air and liquid
are shown by arrows.

[0058] The additional elastic tube can be also located inside
the main elastic tube as shown in FIG. 8a, or it can be an
integral part of the main tube as shown in FIG. 84.

[0059] As explained herein above, the device carries stan-
dard video equipment and operation instruments which are
used in gastroenterology. These elements must be connected
with the device. FIG. 9 shows the device with the head 16 of
a videocamera, which is formed as a separate structural ele-
ment. It is fixed to the housing 1 of the device by two elastic
rings 15, which hold the cable 27 that connects the head with
the videocamera located in the control block.

[0060] The head of the videocamera can be formed inte-
grally with the device as shown in FIG. 10. The head 28 of the
of the videocamera is located in the front part 29 of the
housing of the device and make one-piece with it. In this
embodiment the cable which connects the head with the vid-
eocamera has a permanent connection 30 with the housing of
the device. The system for visual diagnostics of intestine with
the use of the device is shown in FIG. 11. The system includes
a plug 31 for connection to the device.

[0061] A control block 32, a long elastic hose 33 and a
personal computer 34. The control block contains a pneu-
matic equipment which allows the displacement of the device
inside the intestine. The videocamera is located in the same
area, and its output is connected to the personal computer. The
device is connected with the control block by a hose with the
length of substantially 2 m which allows it to completely
investigate the whole intestine. The hose incorporates all
communicates between the device and the control block: the
pipes, the transmission, the cable for the head of the video-
camera, etc.

[0062] Thedevice can be composed of materials allowing it
to be disposable. It can be formed as a modular device
assembled of individual elements, or as a one-piece integral
device. Also, several devices can be connected with one
another in succession.

[0063] It will be understood that each of the elements
described above, or two or more together, may also find a
useful application in other types of constructions differing
from the type described above.

[0064] While the invention has been illustrated and
described as embodied in an endoscopic device insertable
into a body cavity movable in a predetermined direction, it is
not intended to be limited to the details shown, since various
modifications and structural changes may be made without
departing in any way from the spirit of the present invention.

[0065] Without further analysis, the foregoing will so fully
reveal the gist of the present invention that others can, be
applying current knowledge, readily adapt it for various
applications without omitting features that, from the stand-
point of prior art, fairly constitute essential characteristics of
the generic or specific aspects of this invention.
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What is claimed as new and desired to be protected by Letters

Patent is set forth in the appended claims:

1. An endoscopic device insertable into a body cavity mov-
able in a predetermined direction, comprising a housing hav-
ing an axis extending in a direction substantially correspond-
ing to a direction of movement of the device; movable
attaching means which is movable relative to said housing
and is attachable to a wall of the body cavity under the action
of'vacuum in an interior of said movable attaching means and
detachable from the wall of the cavity under the action of
pressure provided in the interior of said movable attaching
means; and immovable attaching means which is immovably
connected with said housing and is attachable to a wall of the
body cavity under the action of vacuum in an interior of said
immovable attaching means and detachable from the wall of
the cavity under the action of pressure provided in the interior
of said immovable attaching means, said immovable attach-
ing means and said movable attaching means being alternat-
ingly attachable to the wall of the cavity; so that when said
movable attaching means is attached to the wall of the cavity
and said immovable attaching means is not attached to the
wall of the cavity, said housing can be displaced in the direc-
tion of movement, while when said immovable attaching
means is attached to the wall of the cavity, said movable
attaching means can be displaced in a longitudinal direction
without displacement of said housing, said movable attaching
means and immovable attaching means being arranged so that
they are attachable to different locations on the wall of the
intestine as considered in a direction transverse to said axis of
said housing.

2. An endoscopic device as defined in claim 1, wherein one
of said movable and immovable attaching means including
one first attaching element extending substantially coaxially
with said axis of said housing and centrally of the latter, while
the other of said movable and immovable attaching means
including at least two second attaching elements which are
located at opposite sides of said axis of said housing laterally
of the latter.

2. An endoscopic device as defined in claim 1, wherein
each of said attaching elements has a cup-shaped form with
one convex side provided with an opening to be in contact
with a wall of an intestine.

3. An endoscopic device as defined in claim 1, wherein
each of said attaching elements has a side provided with an
opening an adapted to face a wall of an intestine, said side of
each of said attaching elements being provided with an ele-
ment preventing introduction of the wall of intestine into said
attaching element under the action of vacuum.

4. Anendoscopic device as defined in claim 3, wherein said
element is an element selected from the group consisting of a
grate, a perforated wall, and a ribbed assembly.

5. An endoscopic device as defined in claim 1, wherein at
least some of said attaching elements are movable in a direc-
tion transverse to said axis for adaptation to sides of intestine.

6. An endoscopic device as defined in claim 1; and further
comprising means for removing mucus from said attaching
elements.

7. Anendoscopic device as defined in claim 6, wherein said
means for removing mucus include means for supplying a
liquid into said attaching elements

8. An endoscopic device as defined in claim 1; and further
comprising means for creating a vacuum and pressure in said
attaching elements and including pipe means.
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9. An endoscopic device as defined in claim 7; and further
comprising means for creating a vacuum and pressure in said
attaching elements and including pipe means, said liquid
supplying means including liquid supplying pipes selected
from the group consisting of liquid supplying pipes separate
from said pipe means and liquid supplying pipes integral with
the latter.

10. An endoscopic device as defined in claim 1; and further
comprising means for supplying vacuum and pressure into
each of said attaching elements and selected from the group
consisting of pneumatic, hydraulic, and hydropneumatic
means.

11. An endoscopic device as defined in claim 1; and further
comprising means for supplying vacuum and pressure in said
attaching elements including means for supplying washing
liquid into said attaching elements and means for filtration of
washing liquid.

12. An endoscopic device as defined in claim 1; and further
comprising means for displacing said housing and selected
from the group consisting of means arranged in said housing
and means located outside of said housing and connected
with the latter by a flexible connection.

13. An endoscopic device as defined in claim 1; and further
comprising means for displacing said housing in a manner
selected from the group consisting of automatic mode and a
stepped mode, and in a direction selected from the group
consisting of a forward direction and a reverse direction.

14. An endoscopic device as defined in claim 1, wherein the
device is composed of a material allowing the device to be
disposable.

15. An endoscopic device as defined in claim 1, wherein all
components of the device are connectable with one another to
jointly from the device.

16. An endoscopic device as defined in claim 1, wherein all
components of the device are formed of one-piece with one
another.

17. An endoscopic device insertable into a body cavity
movable in a predetermined direction, comprising a housing
having an axis extending in a direction substantially corre-
sponding to a direction of movement of the device; first
attaching means which is attachable to a wall of the body
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cavity under the action of first in an interior of said movable
attaching means and detachable from the wall of the cavity
under the action of pressure provided in the interior of said
first attaching means; second attaching means which is
attachable to a wall of the body cavity under the action of
vacuum in an interior of said second attaching means and
detachable from the wall of the cavity under the action of
pressure provided in the interior of said second attaching
means, said first attaching means and said second attaching
means being alternatingly attachable to the wall of the cavity;
so that and means for alternating attaching said first attaching
means and said second attaching means to the wall of the
cavity one of said attaching means is attached to the wall of
the cavity, then the other of said attaching means is moved
forwardly of said one attaching means behind, then the one of
said attaching means is moved forwardly of said other attach-
ing means behind, et.

18. A method of inserting an endoscopic device into a body
cavity and moving in a predetermined direction, comprising
the steps of providing a housing having an axis extending in a
direction substantially corresponding to a direction of move-
ment of the device; providing first attaching means which is
movable relative to said housing and is attachable to a wall of
the body cavity under the action of vacuum in an interior of
said first attaching means and detachable from the wall of the
cavity under the action of pressure provided in the interior of
said first attaching means; providing second attaching means
which is attachable to a wall of the body cavity under the
action of vacuum in an interior of said second attaching
means and detachable from the wall of the cavity under the
action of pressure provided in the interior of said second
attaching means; alternating attaching said first attaching
means and said second attaching means to the wall of the
cavity by attaching one of said attaching means to the wall of
the cavity, then moving the other of said attaching means
forwardly of said one attaching means to leave said one
attaching means behind, then moving said one attaching
means forwardly of said other attaching means to leave said
other attaching means behind, etc.
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