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Description

[0001] The present invention relates to rigid monocu-
lar borescopes and endoscopes which are well known
devices for viewing objects at remote or inaccessible lo-
cations. The invention in particular relates to means for
providing an accurate direction of view in such rigid bo-
rescopes and endoscopes.
[0002] Although there are many detailed design vari-
ations, rigid borescopes and endoscopes generally con-
sist of the basic arrangement shown schematically in
Figure 1. When an object O lies within the scope's field
of view (f.o.v.), an image I of the object O is formed within
the insertion tube 12 of the scope 10 by means of an
objective lens assembly 14. This intermediate image I
is then transferred or relayed to the proximal end of the
scope 10 by a series of relay lenses 16 to form a final
intermediate image superimposed on a field mask 18.
The purpose of the field mask 18 is to provide a sharp,
well-defined edge to the specified field of view. Finally
an ocular lens system 20 then projects this final image
to form a virtual image some distance away, say about
1m, so as to present a comfortable view to the eye E (a
normal, unaided eye can generally focus comfortably on
objects from a distance of about 25cm to infinity). Addi-
tionally an adaptor lens attachment (not shown) may be
fitted to re-focus this image on to a camera or CCD chip
to provide an image of appropriate size for the camera.
[0003] The distal end of the scope 10 will generally
use a prism arrangement 22 to establish the required
direction of view (d.o.v.), unless this is a 0° forward view-
er in which case no prism is required. The direction of
view is the angle between the longitudinal axis L of the
scope 10 and the viewing axis V where the viewing axis
is defined as the line bisecting the extreme directions
delineating the diametric edges of the visible field of
view. The actual direction of view that is achieved in
practice may vary from the design specification for a
number of reasons:

• the prism 22 may not be set at precisely the correct
angle

• the individual lenses 14,16 comprising the objective
and relay systems may not be manufactured such
that the optical and mechanical centres coincide
precisely

• the individual lenses 14,16 comprising the objective
and relay systems may not be precisely centred or
aligned in the lens tube 12

[0004] Document WO-A-9413189 discloses a stereo-
scopic endoscope comprising an elongate endoscope
tube having a first end for insertion into a body and a
second end which remains outside the body, an optical
image forming device in the first end of the tube for form-
ing two images of an object on adjacent paths, an elon-
gate optical transmission device having opposite first
and second ends and extending through the endoscope

tube from the image forming device for transmitting the
images to the second end of the transmission device, a
stereoscopic viewing device for receiving and viewing
the images, and an interconnect optics assembly be-
tween the second end of the transmission device and
the viewing device for adjustment of the separation be-
tween the images. In one embodiment the interconnect
optics assembly comprises a system of lenses focusing
on the proximal or second end of the transmission de-
vice and transmiting the images onto a sensor surface
of the viewing device. The lenses are arranged to move
the images into an overlapping position. The intercon-
nect optics assembly may further comprise a light stop
to reduce the field of view.
[0005] In a borescope or endoscope there may be
large numbers of individual lenses and the build up of
very slight centring errors of this type may easily result
in a shift in the measured d.o.v. outside acceptable lim-
its. The conventional method of controlling this is to
place very tight tolerances on the items listed above in
order to ensure the resultant d.o.v. is within the specified
limits (typically ± 5°). For scopes where the specified
tolerance for d.o.v. is particularly tight (e.g. ≤ 3°) it may
not be possible (or would be prohibitively expensive) to
control these individual tolerances to the required level
of precision. There is therefore a need to achieve a high
tolerance d.o.v. without relying on particularly tight indi-
vidual centration tolerances.
[0006] Accordingly, the present invention provides
apparatus for use as a monocular borescope or monoc-
ular endoscope, comprising a tube having a distal end
and a proximal end connected to a housing, a viewing
port adjacent a distal end through which an object may
be viewed in use, an image relaying means operable to
relay an image of the object to a viewing means provided
in the housing, the viewing means including an ocular
lens and a mask positioned distally of the ocular lens
and having an aperture through which the image is
viewed, wherein the image relaying means defines a
longitudinal axis and the aperture of the mask defines a
central axis and wherein the central axis is parallel to
and offset from the longitudinal axis.
[0007] In a first embodiment, the ocular lens defines
a central axis which is coincident with the longitudinal
axis.
[0008] In a second embodiment, the ocular lens de-
fines a central axis which is coincident with the central
axis of the aperture in the mask.
[0009] In order to provide the desired offset, the mask
may be mounted so as to be adjustable into the correct
position. Alternatively, the mask may be moved and re-
placed with a second mask having the correct offset.
However, the current preference is for the mask to be
mountable in different rotational orientations each pro-
viding a different offset between the longitudinal axis of
the image relaying means and the central axis of the
mask. Preferably the ocular lens is adjustable together
with the mask. This allows the mask to be provided with
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different offsets, but does not require a selection of dif-
ferent masks to achieve this aim.
[0010] The present invention also provides a method
of providing a desired direction of view in a monocular
borescope or monocular endoscope, the borescope or
endoscope comprising a tube having a distal end and a
proximal end connected to a housing, a viewing port ad-
jacent to the distal end through which an object may be
viewed in use, an image relaying means operable to re-
lay an image of the object to a viewing means provided
in the housing, and the viewing means comprising an
ocular lens; the method comprising the steps of provid-
ing a mask distally of the ocular lens, the mask having
an aperture through which the image is viewed and the
aperture having a central axis; determining the angular
difference between the actual direction of view and the
desired direction of view; calculating the amount and di-
rection of offset of the central axis of the mask aperture
relative to the longitudinal axis required to achieve the
desired direction of view and detaching the mask and
fitting a mask having an aperture defining a central axis
with the required offset.
[0011] The steps of detaching and fitting the mask
preferably comprise detaching the mask, rotating the
mask to a different rotational orientation with the re-
quired offset and fitting the mask into position. Prefera-
bly, the ocular lens is rotated together with the mask to
the required offset.
[0012] The method may further comprise step of re-
placing the ocular lens with a second lens having a cen-
tral axis coincident with the central axis of the second
mask.
[0013] In the method, the amount of offset required
may be calculated in accordance with the relationship:

where δ is the amount of offset required, α is the angular
difference between the actual direction of view and the
desired direction of view, η is the size of the image at
the position of the mask and ϕ is the field of view of the
scope.
[0014] The invention will now be described in detail,
by way of example only, with reference to the accompa-
nying drawings in which:

FIGURE 1 is a schematic view of a prior art rigid
borescope or endoscope;
FIGURE 2 is a schematic diagram illustrating a first
embodiment of the present invention;
FIGURE 3 is a schematic view illustrating a second
embodiment of the present invention.
FIGURE 4 is a cross section through the proximal
end of a borescope with the handle removed for
clarity; and
FIGURE 5 is a perspective view of the borescope
of FIGURE 4 with the housing removed.

δ = α.η
ϕ

---------

[0015] Figure 1 shows in schematic form the configu-
ration of a conventional rigid borescope or endoscope
and has been discussed above.
[0016] As mentioned above the scope 10 has a lon-
gitudinal axis L. The field mask 18 is a plate with a cir-
cular aperture, the aperture having a central axis C
passing through its centre. In the prior art, the central
axis C is coincident with the longitudinal axis L. An or-
bital scanning scope will also have a rotational axis R
which is usually coincident with the longitudinal axis L.
[0017] A first embodiment of the present invention, for
incorporation in a scope of the type shown in Figure 1,
is illustrated schematically in Figure 2.
[0018] In the present invention, the field mask 18' is
shifted laterally compared with a conventional field
mask 18 (shown for comparison purposes only) so that
its central axis C remains parallel to but is no longer co-
incident with the longitudinal axis L of the scope as a
whole. Accordingly, the virtual image 30' of the field
mask 18' formed by the ocular lens, and thus the image
30 on the retina of the eye E (or in the camera), are offset
laterally from the virtual image 32' of the object and the
corresponding image 32 on the retina, respectively. In
turn, this shifts the measured direction of view of the
scope by a small amount.
[0019] In the first embodiment illustrated in Figure 2,
the field mask 18' is positioned in a housing (not shown)
at the proximal end of the insertion tube (not shown)
such that the central axis C of the aperture will be offset
from the longitudinal axis L of the scope 10. This em-
bodiment is entirely suitable for correcting the direction
of view in scopes in which there is no orbital scan facility,
i.e scopes in which the insertion tube is not rotated about
its longitudinal axis.
[0020] However, this embodiment is not suitable
where orbital scan is required or where the scope 10 is
rotated relative to the eye or attached camera. This is
because, in offsetting the field mask 18' from the longi-
tudinal axis L of the scope, an offset in the position of
the image 30 of the field mask 18' formed on the retina
of the eye E (or in the camera etc.) relative to this axis
L, and relative to the image 32 of the object on the retina,
is also introduced. If the optical system now rotates
about its longitudinal axis L the direction of the bundle
of rays associated with the centre of the field mask will
precess around the longitudinal axis L causing the field
mask image position as formed on the retina of the eye
or on the CCD chip of a video camera also to move in
rotary motion about the longitudinal axis L. This effect
will be noticeable when viewing with the naked eye but
would be particularly apparent when viewing by means
of an attached video camera and could even cause the
field mask image to shift off the active area of the CCD
chip as the scope rotates.
[0021] In order to overcome this problem, a second
embodiment of the present invention is provided and is
illustrated in Figure 3.
[0022] In this second embodiment, both the field mask
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18' and ocular lens 20' of the scope 10 are offset from
the longitudinal axis L of the scope 10 by the same
amount and in the same direction. (A conventional field
mask 18 and ocular lens 20 are also shown for compar-
ison purposes only.) This results in a shift in the meas-
ured direction of view of the scope 10. However, as the
tube 12 is rotated about the longitudinal axis L, although
the bundle of light rays associated with the centre of the
field mask will shift in position laterally about the longi-
tudinal axis L, their direction does not change and since
the ray bundle is substantially parallel, i.e the eye or
camera lens is essentially focussed at infinity, this does
not give rise to any shift in the position of the field mask
image 30 on the retina of the eye or the CCD camera
chip as the scope rotates. Accordingly, this embodiment
is suitable for orbital scan scopes without resulting in
any field mask image movement.
[0023] The present invention can be implemented in
various ways which are easy to implement in the final
stages of scope assembly.
[0024] Typically, the actual direction of view of a scope
is measured using a standard field mask and ocular as-
sembly with a central axis C coincident with the longitu-
dinal axis L of the scope so as to determine the amount
and direction of field mask shift which will be required to
give a desired direction of view.
[0025] This desired d.o.v may then be provided by se-
lecting an appropriate ocular assembly from a range of
assemblies constructed to provide incrementally differ-
ing amounts of offset in the position of the field mask 18'
and ocular lens 20'. Alternatively, the ocular assembly
for each particular scope may be machined such that
the internal bore is offset by precisely the amount cal-
culated to achieve the desired direction of view.
[0026] As those skilled in the art will appreciate, there
is a limit to the amount of direction of view correction
which is achievable by this means. If the shift in the field
mask position is too great then the image seen within
the field mask will start to be clipped by the physical
boundaries of the lens tube, prism, relay or objective
lenses and so on. The present invention therefore re-
laxes the centration tolerances on a borescope assem-
bly to within practical limits even though it does not re-
move them entirely.
[0027] The level of offset required in order to provide
a given shift in d.o.v. will depend on the particular design
of the borescope. In general we can state the following
relationship between the required d.o.v. shift α, the field
of view ϕ, the intermediate image size (at the field mask
position) η and the amount of offset required δ:

[0028] The intermediate image size for a scope is a
design parameter selected against a variety of other pa-
rameters to achieve particular performance trade-offs.
However, it will generally be some fraction ε of the scope

δ = α·η
ϕ

---------

diameter D. Hence the above equation becomes:

[0029] This equation is only strictly accurate for a sys-
tem with zero distortion. However, it serves to indicate
the general relationships. It will be noted that to achieve
a given shift in d.o.v. the ocular offset required increases
with the diameter of the scope, and inversely as the field
of view. Typically, in order to achieve a 1° shift in d.o.v.
a 6 mm diameter scope covering a 60 degree field of
view would require an offset of 0.05 mm. A 10 mm di-
ameter scope covering a 35° field of view would require
an ocular offset of 0.19 mm.
[0030] FIGS 4 and 5 show a borescope in accordance
with the second embodiment in which a single mask as-
sembly can be used to provide a number of different off-
sets.
[0031] Many of the features of the borescope of FIGS
4 and 5 are conventional and are only described briefly
below.
[0032] The housing 50 is provided at its distal end with
an orbital scan control 51 while a lens tube sleeve 52
extends from the housing and supports a lens system
52' extending to the distal end of the borescope. The
viewing means comprises a housing eye piece 53 have
a window 54 and a conventional focus control 56 which
advances a ball 57 in a helical groove 57' to alter the
axial position of ocular body assembly 58.
[0033] The ocular body assembly 58 comprises the
field mask 18' at its distal end which is adjusted to the
correct axial position by means of packing/spacer
shims, while a dove prism 59 may optionally be provided
at its distal end. The ocular body assembly 58 has four
axially extending grooves 60 which equally spaced
about its circumference. An orbital scan link pin 61 ex-
tends from the lens tube sleeve 52 into one of the
grooves 60 to ensure that the lens tube 52 rotates to-
gether with the ocular body assembly 58.
[0034] As best shown in Figure 5, the mask 18' is lo-
cated within the ocular body assembly by means of an
alignment pin 62. The mask is provided with four
grooves 63 (only two of which are shown in Figure 5)
any one of which can be engaged with the alignment pin
62. A field mask direction of view indicator 64 indicates
the orientation of the field mask 18' within the ocular
body assembly 58. The field mask 18' is retained in the
ocular body assembly 58 by a locking ring (not shown)
which engages with the outer peripheral area of the field
mask 18'.
[0035] When the borescope is being assembled, the
degree of offset required of the mask is determined in
accordance with the equation given above. The lens
tube sleeve 52 is then mounted to the ocular body as-
sembly to give a direction of view in accordance with
acceptable limits. Thus, if the offset is determined to be
outside of the acceptable limits, the ocular body assem-

δ = α.ε.D
ϕ

---------------
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bly is rotated to an orientation in which it gives a positive
or negative shift in the direction of view. If the offset is
within acceptable limits, the ocular body assembly is
mounted in a nominal position that just provides a shift
in direction of view in a direction normal to the plane
containing the longitudinal slope axis and the nominal
viewing axis.
[0036] Depending upon the relative positions of the
lens tube sleeve 52 and ocular body assembly 58, it may
also be necessary to change the orientation of the field
mask 18' so that the direction of view indicator 63 points
in the right direction. It should be noted that as the field
mask is mounted so as to be concentric with the ocular
lens 20', this rotation of the field mask 18' does not pro-
vide any additional offset to the image, but simply
changes the position of the direction of view indicator 64.

Claims

1. Apparatus for use as a monocular borescope or mo-
nocular endoscope (10), comprising a tube (12)
having a distal end and a proximal end connected
to a housing, a viewing port (14) adjacent a distal
end through which an object may be viewed in use,
an image relaying means (16) operable to relay an
image of the object to a viewing means provided in
the housing, the viewing means including an ocular
lens (20) and a mask (18) positioned distally of the
ocular lens (20) and having an aperture through
which the image is viewed, wherein the image re-
laying means (16) defines a longitudinal axis (L) and
the aperture of the mask (18) defines a central axis
(C) and wherein the central axis (C) is parallel to
and offset from the longitudinal axis (L).

2. Apparatus as claimed in claim 1, wherein the ocular
lens defines a central axis which is coincident with
the central axis of the aperture in the mask.

3. Apparatus as claimed in claim 1, wherein the ocular
lens defines a central axis which is coincident with
the longitudinal axis.

4. Apparatus as claimed in any preceding claim,
wherein the mask is mountable in different rotation-
al orientations each providing a different offset be-
tween the longitudinal axis of the image relaying
means and the central axis of the mask.

5. Apparatus according to claim 4, wherein the ocular
lens is rotatable together with the mask between the
different rotational orientations.

6. A method of providing a desired direction of view in
a monocular borescope or monocular endoscope,
the borescope or endoscope comprising a tube hav-
ing a distal end and a proximal end connected to a

housing, a viewing port adjacent to the distal end
through which an object may be viewed in use, an
image relaying means operable to relay an image
of the object to a viewing means provided in the
housing, and the viewing means comprising an oc-
ular lens; the method comprising the steps of pro-
viding a mask distally of the ocular lens, the mask
having an aperture through which the image is
viewed and the aperture having a central axis; de-
termining the angular difference between the actual
direction of view and the desired direction of view;
calculating the amount and direction of offset of the
central axis of the mask aperture relative to the lon-
gitudinal axis required to achieve the desired direc-
tion of view and detaching the masked and fitting a
mask having an aperture defining a central axis with
the required offset.

7. A method according to claim 6, wherein the step of
detaching and fitting the mask comprises detaching
the mask, rotating the mask to a different rotational
orientation with the required offset and fitting the
mask into position.

8. A method according to claim 7, wherein the ocular
lens and mask are coaxial, and the method further
comprises rotating the ocular lens to the required
offset together with the mask.

9. A method as claimed in any of claims 6 to 8, further
comprising the step of replacing the ocular lens with
a second lens having a central axis coincident with
the central axis of the second mask.

10. A method as claimed in any of claims 6 to 9, wherein
the mask has a projection providing a visual indica-
tion of its orientation, and the method further com-
prises rotating the mask on its own about its axis to
change the position of the projection.

11. A method as claimed in any of claims 6 to 10, further
comprising calculating the amount of offset required
in accordance with the relationship;

where δ is the amount of offset required, α is the
angular difference between the actual direction of
view and the desired direction of view, η is the size
of the image at the position of the mask and ϕ is the
field of view of the scope; and positioning the mask
at the calculated offset.

Patentansprüche

1. Gerät zur Verwendung als monokulares Boroskop

δ = α.η
ϕ

-----------
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oder monokulares Endoskop (10), welches ein
Rohr (12) mit einem distalen Ende und einem mit
einem Gehäuse verbundenen, proximalen Ende
umfasst, einen Betrachtungsanschluss (14) in
Nachbarschaft eines distalen Endes, durch wel-
chen in Verwendung ein Gegenstand betrachtet
werden kann, Bildübermittlungsmittel (16), welche
zum Übermitteln eines Bildes des Gegenstands zu
im Gehäuse vorgesehenen Betrachtungsmitteln
betreibbar sind, wobei die Betrachtungsmittel eine
Okularlinse (20) und eine distal der Okularlinse (20)
angeordnete Maske (18) einschließen, die eine Öff-
nung aufweist, durch welche das Bild betrachtet
wird, bei welchem die Bildübermittlungsmittel (16)
eine in Längsrichtung verlaufende Achse (L) festle-
gen und die Öffnung der Maske (18) eine mittlere
Achse (C) festlegt und bei welchem die mittlere
Achse (C) parallel zur in Längsrichtung verlaufen-
den Achse (L) und zu dieser versetzt verläuft.

2. Gerät nach Anspruch 1, bei welchem die Okularlin-
se eine mittlere Achse festlegt, welche mit der mitt-
leren Achse der Öffnung in der Maske zusammen-
fällt.

3. Gerät nach Anspruch 1, bei welchem die Okularlin-
se eine mittlere Achse festlegt, welche mit der in
Längsrichtung verlaufenden Achse zusammenfällt.

4. Gerät nach einem der vorstehenden Ansprüche, bei
welchem die Maske in verschiedenen Drehausrich-
tungen montierbar ist, von denen jede einen ver-
schiedenen Versatz zwischen der in Längsrichtung
verlaufenden Achse der Bildübermittlungsmittel
und der mittleren Achse der Maske vorsieht.

5. Gerät nach Anspruch 4, bei welchem die Okularlin-
se zusammen mit der Maske zwischen den ver-
schiedenen Drehausrichtungen drehbar ist.

6. Verfahren zum Vorsehen einer gewünschten Be-
trachtungsrichtung in einem monokularen Boro-
skop oder monokularen Endoskop, wobei das Bo-
roskop oder Endoskop ein Rohr mit einem distalen
Ende und einem mit einem Gehäuse verbundenen,
proximalen Ende umfasst, einen Betrachtungsan-
schluss in Nachbarschaft des distalen Endes, durch
welchen in Verwendung ein Gegenstand betrachtet
werden kann, Bildübermittlungsmittel (16), welche
zum Übermitteln eines Bildes des Gegenstands zu
im Gehäuse vorgesehenen Betrachtungsmitteln
betreibbar sind, wobei die Betrachtungsmittel eine
Okularlinse umfassen; wobei das Verfahren die
Schritte umfasst

• des Vorsehens einer Maske distal der Okular-
linse, wobei die Maske eine Öffnung aufweist,
durch welche das Bild betrachtet wird, und die

Öffnung eine mittlere Achse aufweist;
• des Bestimmens der Winkeldifferenz zwischen

der gegenwärtigen Betrachtungsrichtung und
der gewünschten Betrachtungsrichtung;

• des Berechnens des Betrags und der Richtung
des Versatzes der mittleren Achse der Masken-
öffnung in Bezug auf die in Längsrichtung ver-
laufende Achse, die zum Erreichen der ge-
wünschten Betrachtungsrichtung erforderlich
sind, und

• des Loslösens der Maske und des Einpassens
einer Maske mit einer Öffnung, die eine mittlere
Achse mit dem gewünschten Versatz festlegt.

7. Verfahren nach Anspruch 6, bei welchem die Schrit-
te des Loslösens und Einpassens der Maske das
Loslösen der Maske umfasst, das Drehen der Mas-
ke in eine verschiedene Drehausrichtung mit dem
gewünschten Versatz und das Einpassen der Mas-
ke in Position.

8. Verfahren nach Anspruch 7, bei welchem die Oku-
larlinse und die Maske koaxial sind, und das Ver-
fahren ferner das Drehen der Okularlinse zusam-
men mit der Maske in den erforderlichen Versatz
umfasst.

9. Verfahren nach einem der Ansprüche 6 bis 8, wel-
ches ferner den Schritt des Ersetzens der Okular-
linse durch eine zweite Linse umfasst, die eine mitt-
lere Achse aufweist, welche mit der mittleren Achse
der zweiten Maske zusammenfällt.

10. Verfahren nach einem der Ansprüche 6 bis 9, bei
welchem die Maske einen Vorsprung aufweist, der
eine sichtbare Anzeige ihrer Ausrichtung vorsieht,
und das Verfahren ferner das alleinige Drehen der
Maske um ihre eigene Achse umfasst, um die Stel-
lung des Vorsprungs zu ändern.

11. Verfahren nach einem der Ansprüche 6 bis 10, wel-
ches ferner das Berechnen des Betrags des erfor-
derlichen Versatzes umfasst gemäß der Bezie-
hung:

wobei δ der Betrag des erforderlichen Versatzes ist,
α die Winkeldifferenz zwischen der gegenwärtigen
Betrachtungsrichtung und der gewünschten Be-
trachtungsrichtung ist, η die Größe des Bildes an
der Position der Maske ist und ϕ das Betrachtungs-
feld des Skops ist; und das Positionieren der Maske
bei dem berechneten Versatz.

δ = α·η
ϕ

---------
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Revendications

1. Appareil pour utilisation en tant qu'endoscope mo-
noculaire (10), comprenant un tube (12) comportant
une extrémité distale et une extrémité proximale re-
liées à un boîtier, un orifice (14) d'observation ad-
jacent à une extrémité distale par lequel un objet
peut être observé en utilisation, un moyen (16) de
relais d'image pouvant servir à renvoyer une image
de l'objet vers un moyen d'observation disposé
dans le boîtier, le moyen d'observation incluant une
lentille oculaire (20) et un masque (18) positionné
de manière distale par rapport à la lentille oculaire
(20) et comportant une ouverture à travers laquelle
l'image est observée, dans lequel le moyen (16) de
relais d'image définit un axe longitudinal (L) et
l'ouverture du masque (18) définit un axe central
(C), et dans lequel l'axe central (C) est parallèle à,
et décalé de, l'axe longitudinal (L).

2. Appareil selon la revendication 1, dans lequel la len-
tille oculaire définit un axe central qui coïncide avec
l'axe central de l'ouverture du masque.

3. Appareil selon la revendication 1, dans lequel la len-
tille oculaire définit un axe central qui coïncide avec
l'axe longitudinal.

4. Appareil selon l'une quelconque des revendications
précédentes, dans lequel le masque peut être mon-
té dans des orientations de rotation différentes four-
nissant chacune un décalage différent entre l'axe
longitudinal du moyen de relais d'image et l'axe
central du masque.

5. Appareil selon la revendication 4, dans lequel la len-
tille oculaire est mobile en rotation conjointement
avec le masque entre les orientations de rotation
différentes.

6. Procédé pour obtenir une direction souhaitée d'ob-
servation dans un endoscope monoculaire, l'endos-
cope monoculaire comprenant un tube comportant
une extrémité distale et une extrémité proximale re-
liées à un boîtier, un orifice d'observation adjacent
à l'extrémité distale par lequel un objet peut être ob-
servé en utilisation, un moyen de relais d'image
pouvant servir à renvoyer une image de l'objet vers
un moyen d'observation disposé dans le boîtier, et
le moyen d'observation comprenant une lentille
oculaire ; le procédé comprenant les étapes de dis-
position d'un masque positionné de manière distale
à la lentille oculaire, le masque comportant une
ouverture par laquelle l'image est observée, et
l'ouverture comportant un axe central ; la détermi-
nation de la différence angulaire entre la direction
réelle d'observation et la direction souhaitée
d'observation ; le calcul de l'amplitude et de la di-

rection de décalage de l'axe central de l'ouverture
de masque par rapport à l'axe longitudinal néces-
saire pour obtenir l'orientation souhaitée d'observa-
tion, et le démontage du masque et le montage d'un
masque ayant une ouverture définissant un axe
central présentant le décalage nécessaire.

7. Procédé selon la revendication 6, dans lequel l'éta-
pe de démontage et de montage du masque com-
prend le démontage du masque, la rotation du mas-
que dans une orientation de rotation différente pré-
sentant le décalage nécessaire et le montage du
masque en position.

8. Procédé selon la revendication 7, dans lequel la
lentille oculaire et le masque sont coaxiaux, et le
procédé comprend en outre la rotation de la lentille
oculaire jusqu'au décalage souhaité conjointement
avec le masque.

9. Procédé selon l'une quelconque des revendications
6 à 8, comprenant en outre l'étape de remplace-
ment de la lentille oculaire par une seconde lentille
ayant un axe central coïncidant avec l'axe central
du second masque.

10. Procédé selon l'une quelconque des revendications
6 à 9, dans lequel le masque comporte une saillie
fournissant une indication visuelle de son orienta-
tion, et le procédé comprend en outre la rotation du
masque sur lui-même autour de son axe pour mo-
difier la position de la saillie.

11. Procédé selon l'une qùelconque des revendications
6 à 10, comprenant en outre le calcul de l'amplitude
de décalage nécessaire en fonction de la relation :

où δ est la quantité de décalage nécessaire,
α est la différence angulaire entre la direction réelle
d'observation et la direction souhaitée d'observa-
tion, η est la taille de l'image à la position du mas-
que, et ϕ est le champ d'observation de
l'endoscope ; et le positionnement du masque au
décalage calculé.

δ = α.η
ϕ

---------
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