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(57) ABSTRACT 

An endoscope With a variable direction of vieW is provided, 
Which includes an endoscope shaft and imaging optics 
arranged inside the endoscope shaft. These image an object 
located before the distal end of the endoscope and produce an 
image of the object in the proximal area of the endoscope in 
Which a ?eld stop is arranged. The produced image is larger 
than the ?eld stop. In the proximal area of the endoscope an 
image module is arranged With Which the relative position 
between the produced image and the ?eld stop canbe changed 
for changing the section of the produced image visible after 
the ?eld stop in order to change the direction of vieW of the 
endoscope. 
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ENDOSCOPE WITH VARIABLE DIRECTION 
OF VIEW 

PRIORITY 

[0001] The present application claims priority to German 
Application No. 1020110077979, ?led Apr. 20, 2011, Which 
is hereby incorporated by reference in its entirety. 

FIELD 

[0002] The present invention relates to an endoscope With a 
variable direction of vieW. 

BACKGROUND 

[0003] Endoscopes With a variable direction of vieW fre 
quently have in the distal end of the endoscope a sWivellable 
mirror or a sWivellable prism in order to change the direction 
of vieW. The provision of the sWivellable mirror or the sWiv 
ellable prism in the distal end of the endoscope necessitates an 
increased mechanical outlay. Also there must alWays still be 
suf?cient space for the swiveling and the Whole endoscope, 
including the swiveling mechanism, must still be producible 
per se, Which sets limits on miniaturization. 
[0004] Furthermore it is also possible to form the endo 
scope such that the Whole endoscope tip can be bent out in 
order to change the direction of vieW. In this case there is 
either a ?exible image conductor or an image sensor built into 
the tip of the endoscope. HoWever, such endoscopes are 
mostly very sensitive because of the necessary ?exible bush 
for the tip of the endoscope, can be produced in an autoclav 
able version only With great dif?culty and are very repair 
prone. 

SUMMARY 

[0005] It is an object of the invention to make available an 
endoscope With a variable direction of vieW With Which the 
disadvantages named at the outset can be overcome as com 

pletely as possible. 
[0006] The object is achieved according to certain embodi 
ments of the invention in an endoscope of the type named at 
the outset by having the produced image larger than the ?eld 
stop and arranging in the proximal area of the endoscope an 
image module With Which the relative position betWeen the 
produced image and the ?eld stop can be changed for chang 
ing the section of the produced image visible after the ?eld 
stop in order to change the direction of vieW of the endoscope. 
[0007] With the endoscope according to certain embodi 
ments of the invention the change of direction of vieW is thus 
brought about by a relative change of position of the produced 
image and of the ?eld stop in the proximal area of the endo 
scope, Whereby advantageously no moving optical element 
need be provided at the distal end of the endoscope. A further 
miniaturization of the endoscope and in particular of the 
endoscope shaft can thereby be carried out. Furthermore pro 
ducibility can be ensured, as no moving optical elements are 
to be arranged in the distal end of the endoscope. The endo 
scope can also be formed easily autoclavable because the 
endoscope shaft as such can be formed as a rigid endoscope 
shaft. 
[0008] The endoscope according to certain embodiments of 
the invention is in particular formed such that a continuous or 
stepless change of the relative position betWeen the produced 
image and the ?eld stop is possible by means of the image 
module or is brought about by same. A continuous change of 
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the direction of vieW is thereby brought about. Therefore, this 
could also be called a “scanning” endoscope. 
[0009] By a continuous or stepless change is meant in par 
ticular here also a quasi-continuous change due to a mechani 
cally dictated minimum increment Which, hoWever, prefer 
ably is as small as possible. 
[0010] The imaging optics preferably produce a single 
image of the object, Wherein the single image is coherent or 
continuous. The image is thus exclusively the imaging of the 
object in a continuous image angular range. 
[0011] With the endoscope according to certain embodi 
ments of the invention the produced image can be larger than 
the ?eld stop in a ?rst direction and the relative position 
betWeen the produced image and the ?eld stop along the ?rst 
direction can be changed. Thus due to the change of position 
in the ?rst direction an optical sWivelling of the direction of 
vieW is possible in this direction. In particular the ?eld stop 
can be arranged such that it cannot be displaced along the ?rst 
direction. In particular the relative position betWeen the pro 
duced image and the ?eld stop can be changed by means of 
the image module only along the ?rst direction. 
[0012] Alternatively the image module can be formed such 
that the relative position betWeen the produced image and the 
?eld stop can be changed both in the ?rst direction and also in 
a second direction, perpendicular thereto. In this case the 
produced image is preferably also larger than the ?eld stop in 
the second direction. 
[0013] The image module preferably contains at least one 
movable (preferably steplessly movable) optical element, the 
position of Which ?xes the relative position betWeen the pro 
duced image and the ?eld stop. As the image module is 
arranged in the proximal area of the endoscope, there is more 
room or installation space here, Whereby the producibility of 
the endoscope is made easier. 
[0014] Furthermore the endoscope according to certain 
embodiments of the invention can have at the proximal area 
an actuating element Which is coupled to the at least one 
movable optical element such that the position of the at least 
one movable optical element can be set by means of the 
actuating element. The actuating element can for example be 
a sleeve housed rotatable at the endoscope handle. HoWever, 
any other form of the actuating element is also possible. The 
coupling betWeen actuating element and the at least one mov 
able optical element can for example take place via magnets 
With the result that the endoscope for the lens can also be 
formed hermetically tight in the proximal area. 
[0015] The image module can for example have a displace 
able (preferably steplessly displaceable) de?ecting element. 
Furthermore it can have a Dove prism Which can be displaced 
(preferably steplessly) perpendicular to its base surface. 
[0016] The imaging optics of the endoscope according to 
certain embodiments of the invention are preferably free from 
movable optical elements in the area of the distal end of the 
endoscope. Thus a simple miniaturization is achieved. 
[0017] At the distal end of the endoscope the imaging 
optics can have a lens Which simultaneously seals an opening 
of the endoscope shaft at the distal end. Inparticular it can seal 
this opening hermetically tightly. This lens images the object 
and thus produces the image. The lens can be formed elon 
gated in a top vieW. The lens can be produced from glass or 
plastic. In particular the lens is produced from sapphire glass. 
The lens can also be formed as a negative lens. 

[0018] The imaging optics is preferably formed such that 
the ?eld angle is larger in a ?rst direction than in a second 
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direction, perpendicular thereto. Thus the ?eld angle of the 
?rst direction may e. g. lie in the range of from 130°-170o and 
preferably in the range of from 140°-160°. The ?eld angle in 
the second direction may lie preferably in the range of from 
50°-80° and in particular in the range of from 60°-70°. HoW 
ever, it is also possible that the ?eld angles are the same siZe 
in both directions. 
[0019] The endoscope according to certain embodiments of 
the invention can, in addition to the lens at the distal end of the 
endoscope, have at least one illumination opening. For 
example, ends of optical ?bres may lie in this illumination 
opening. HoWever, it is also possible that a light source, such 
as eg an LED, is arranged directly in these illumination 
openings. 
[0020] The endoscope according to certain embodiments of 
the invention is preferably formed as an endoscope With a 
rigid endoscope shaft. This is eg advantageous in sinuscopy 
as, When introducing the instrument the operator Wishes to 
look straight ahead into the nose, and upon reaching the area 
of operation, then Wishes to look in another direction of vieW. 
[0021] Naturally the endoscope can also be formed such 
that the endoscope shaft can be bent out at least in one section. 
[0022] Furthermore the endoscope can have in the proxi 
mal area behind the ?eld stop an eyepiece and/or an interface 
for eg a video camera. 
[0023] With the endoscope according to certain embodi 
ments of the invention the imaging optics can have a proximal 
?nal lens Which serves as image-expansion lens. 
[0024] Furthermore, in the distal end area of the endoscope 
the imaging optics can have an objective and proximally 
adjoining same an image-transmission lens (Which for 
example contains rod lenses). 
[0025] The image module can contain at least one optical 
element Which serves to expand the image, to transmit the 
image and/or to correct distortion. 
[0026] The endoscope can have further elements knoWn to 
a person skilled in the art Which are necessary for operating 
the endoscope. 
[0027] Furthermore an endoscopy method for an endo 
scope With a variable direction of vieW is provided, Wherein 
the endoscope has an endoscope shaft and arranged inside the 
endoscope shaft imaging optics Which image an object 
located before the distal end of the endoscope and produce an 
image of the object in the proximal area of the endoscope, in 
Which a ?eld stop is arranged, Wherein the produced image is 
produced in a siZe Which is larger than the ?eld stop, and the 
relative position betWeen the produced image and the ?eld 
stop is changed in order to change the section visible after the 
?eld stop of the produced image and thus the direction of vieW 
of the endoscope. In particular the change of the relative 
position betWeen the produced image and the ?eld stop is 
carried out steplessly. Furthermore the imaging optics can 
produce the image as a single continuous image. 
[0028] The endoscopy method according to certain 
embodiments of the invention can include further steps Which 
are described in connection With the endoscope according to 
the invention. 
[0029] It is understood that the features mentioned above 
and those yet to be explained beloW can be used, not only in 
the stated combinations, but also in other combinations or 
alone, Without departing from the scope of the present inven 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] The invention is explained in further detail beloW by 
Way of example using the attached draWings Which also dis 
close features essential to the invention. 
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[0031] FIG. 1 is a perspective vieW of a ?rst embodiment of 
the endoscope according to the invention. 
[0032] FIG. 2 is an enlarged sectional vieW of the distal end 
of the endoscope shaft from FIG. 1. 
[0033] FIG. 3 is an enlarged schematic sectional vieW of the 
proximal area of the endoscope 1 from FIG. 1. 
[0034] FIG. 4 is the sectional vieW according to FIG. 3 With 
changed position of the prism 13. 
[0035] FIG. 5 is a representation explaining the relative 
position betWeen the image B produced in the proximal area 
and the ?eld stop 14. 
[0036] FIG. 6 is a further representation explaining the 
relative position of the image B produced in the proximal area 
and the ?eld stop 14. 
[0037] FIG. 7 is a perspective enlarged representation of the 
distal end of the endoscope shaft according to FIG. 1. 
[0038] FIG. 8 is a schematic sectional representation of the 
proximal area of the endoscope according to the invention 
according to a further embodiment. 
[0039] FIG. 9 is the schematic sectional representation 
according to FIG. 8 With a changed position of the displace 
ment unit 29 compared With FIG. 8. 
[0040] FIG. 10 is a representation of the relative position of 
the image B produced in the proximal area and of the ?eld 
stop 14. 
[0041] FIG. 11 is a further representation of the relative 
position of the produced image B and of the ?eld stop 14. 
[0042] FIG. 12 is a representation of the position of the ?eld 
stop 14 relative to the produced image in the proximal area 
according to a further embodiment. 
[0043] FIG. 13 is a representation of the relative position 
betWeen the image B and the ?eld stop 14 explaining the 
further embodiment. 

DETAILED DESCRIPTION 

[0044] In the folloWing descriptions, the present invention 
Will be explained With reference to example embodiments 
thereof. HoWever, these example embodiments are not 
intended to limit the present invention to any speci?c 
example, environment, embodiment, applications or particu 
lar implementations described in these example embodi 
ments. Therefore, descriptions of these example embodi 
ments are only for purposes of illustration rather than 
limitation to the invention. It should be appreciated that in the 
folloWing example embodiments and the attached draWings, 
elements unrelated to the present invention are omitted from 
depiction; and dimensional relationships among individual 
elements in the attached draWings are illustrated only for ease 
of understanding, but not to limit the actual scale. 
[0045] In the embodiment shoWn in FIG. 1, the endoscope 
1 according to the invention is formed as an endoscope 1 With 
variable direction of vieW and has a handle 2 as Well as an 
endoscope shaft 3 connected to the handle 2 the casing tube 4 
ofWhich can be seen in FIG. 1. 

[0046] As can be seen in particular from the enlarged sec 
tional representation of the distal end 5 of the endoscope shaft 
3 in FIG. 2, an optics tube 6 is provided Which sits in an inner 
tube 7. The inner tube 7 for its part is arranged inside the 
casing tube 4. An adapter 8 Whose distal end is formed as a 
mount for a front lens 9 is inserted at the distal end of the inner 
tube 7. 
[0047] The front lens 9 Which here is formed as a sapphire 
diverging lens is soldered to the adapter 8 Which for its part is 
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soldered to the inner tube With the result that the distal end of 
the inner tube 7 and therefore also of the optics tube 6 is 
hermetically tightly sealed. 
[0048] A prism element 10, downstream of Which is 
arranged a ?rst objective lens 11 positioned in the optics tube 
6, is arranged in the area of the adapter 8. There are further 
objective lenses and rod lenses, not shoWn in FIG. 2, in the 
optics tube 6. The ?nal rod lens 11' Which sits at the proximal 
end of the optics tube 6 is shoWn in FIG. 3. 
[0049] The front lens 9, the prism element 10 and the obj ec 
tive and rod lenses 11, 11' are part of imaging optics 12, With 
Which an object before the distal end 5 of the endoscope 1 is 
imaged such that an image of the object is produced in the 
proximal area (here in the handle 2) of the endoscope 1. 
[0050] In order that a user can observe the object, a Dove 
prism 13 is arranged in the handle 2 folloWed by a ?eld stop 
14 behind Which there is arranged an eyepiece 15 in order to 
provide the user, through an exit WindoW 1 6, With an enlarged 
section of the image, as is described in detail beloW. 
[0051] Here the imaging optics 12 are formed such that the 
recordable ?eld angle in the draWing plane of FIG. 2 (or about 
an axis running perpendicular to the draWing plane) is very 
large, for example 160°. This is indicated by the draWn-in 
marginal rays R1, R2 of the ?eld of vision in the draWing 
plane of FIG. 2. In a direction perpendicular to the draWing 
plane of FIG. 2 (or about an axis lying in the draWing plane 
Which here encloses an angle of 45° With the longitudinal 
direction of the endoscope shaft 3) the recordable ?eld angle 
is smaller, e.g. 70°, With the result that overall an elongated or 
oblong image B is produced at the proximal end of the endo 
scope (in the area of the ?eld stop 14) as is represented 
schematically in FIG. 5. The length of the double-ended 
arroW P1 corresponds to the larger ?eld angle (here 160°), the 
length of the double-ended arroW P2 to the smaller ?eld angle 
(here 70°). 
[0052] Furthermore the position of the image B relative to 
the ?eld stop 14 (Which is circular here) is represented in FIG. 
5. This shoWs that, for an observer, only a 70° section a (FIG. 
1) of the long ?eld angle of 160° (double-ended arroW P1) and 
the complete short ?eld angle of 70° (double-ended arroW P2) 
is represented enlarged by means of the eyepiece 15. BeloW, 
the long ?eld angle is also called ?rst ?eld angle and the short 
?eld angle is also called second ?eld angle. The section rep 
resented in FIG. 5 of the ?rst ?eld angle corresponds to a ?rst 
direction of vieW 19 of 45° relative to the longitudinal direc 
tion of the endoscope shaft 3 as draWn in schematically in 
FIG. 2. 
[0053] The Dove prism 13 in the handle 2 can be displaced 
in the direction of the double-ended arroW P3 (FIG. 3) (per 
pendicular to the base surface 18 of the Dove prism 13). An 
upWards displacement of the prism 13 along the direction of 
the double-ended arroW P3, as is represented in FIG. 4, leads 
to the image B being likeWise displaced upWards relative to 
the ?xed ?eld stop 14 (FIG. 6). For illustration purposes the 
original position of the Dove prism 13 is represented by a 
dotted line in FIG. 4. 
[0054] Due to this change of position of the image B rela 
tive to the ?eld stop 14 the section of the image B Which 
corresponds to the direction of vieW 19' of 0° (FIG. 2) is noW 
shoWn enlarged by means of the eyepiece 15. 
[0055] A doWnWards displacement of the Dove prism 13 
from the position in FIG. 3 Would lead to an image section 
Which corresponds eg to a direction of vieW 19" of 90° (FIG. 
2). 
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[0056] In all adjustable directions of vieW the represented 
section a of the ?rst ?eld angle is in each case 70°, With the 
result that the entire ?rst angle image of —35° to 125° can be 
represented With the ?rst directions of vieW of 0°-90°. 

[0057] A displacement of the image B relative to the ?eld 
stop 14 thus leads to a change of the ?rst direction of vieW 19, 
19', 19" for the user of the endoscope 1, Wherein for this, 
according to the invention, no movable optical element at all 
need be provided at the distal end of the endoscope 1. This 
leads to the advantage that the chosen cross-section of the 
endoscope shaft or the diameter of the endoscope shaft 3 can 
be very small (eg 4 mm, 3.5 mm, 3.2 mm or smaller) and an 
endoscope 1 With a variable direction of vieW is still provided. 

[0058] An undistorted depiction of the produced image B at 
the proximal end of the endoscope 1 is dif?cult to achieve 
because of the large ?rst ?eld angle P1. HoWever, as only a 
certain partial area (here the section a) of this ?rst ?eld angle 
is ever offered to the user on the basis of the ?eld stop 14, it is 
suf?cient, to achieve a desired imaging quality, if the imaging 
optics 12 are laid out such that the desired imaging quality is 
present Within the visible partial area set by the ?eld stop 14 
of the ?rst ?eld angle. 
[0059] The movable element (prism 13) sits in the proximal 
area of the endoscope 1 and here in the handle 2. In this area 
the chosen diameter can be larger because this area is not 
introduced into the corresponding opening When using the 
endoscope 1. 
[0060] To move the Dove prism 13 there can be provided at 
the proximal end of the endoscope 1 a holder (not shoWn), in 
Which the Dove prism 13 sits, Which can be actuated via an 
actuating element 17 (FIG. 1) attached externally to the 
handle 2. For example a magnet coupling can be provided in 
order to create a hermetically tight inner space in the proximal 
end for the Dove prism 13, the ?eld stop 14 and the eyepiece 
15. In this case eg the exit WindoW 16 is hermetically tightly 
connected to the proximal end of the endoscope 2 (eg by 
soldering). Naturally all other types of mechanical coupling 
betWeen actuating element 17 and holder are also possible for 
the Dove prism 13 such as eg a direct mechanical coupling 
if a hermetical tightness is not desired in the area of the Dove 
prism. 
[0061] In particular the actuating element 17 can be housed 
rotatable and/or displaceable in axial direction at the handle 2 
in order to bring about the desired movement of the Dove 
prism 13. 
[0062] The actuating element 17, the Dove prism 13 as Well 
as their mechanical coupling form an image module With 
Which the relative position of the produced image B and ?eld 
stop 14 can be changed and set in order to set the direction of 
vieW 19, 19' of the endoscope 1. 
[0063] The front lens 9, as can be seen from the perspective 
representation of FIG. 7, also has an elongated shape because 
of the asymmetrical image B. This is furthermore advanta 
geous as tWo outlets 20 and 21 can be provided alongside the 
front lens 9, an outlet 22 beloW the front lens 9 and tWo outlets 
23 and 24 above the front lens 9. These outlets 20-24 are e.g. 
allocated to channels Which run betWeen the inner tube 7 and 
the casing tube 4 along the longitudinal direction of the endo 
scope shaft 3. There can be arranged in these channels e.g. 
optical ?bres (not shoWn) Which can be impacted at the 
handle 2 by light via an optical ?bre connection 25 (FIG. 1), 
With the result that via the outlets 20 to 24 they can emit the 
light for illuminating an object lying in front of the distal end 
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5 of the endoscope 1. Naturally other illumination means such 
as eg LEDs can also be provided in the areas 20-24. 

[0064] Expansion optics, not shoWn, (eg a corresponding 
expansion lens) can be arranged betWeen the ?nal rod lenses 
11' and the prism 13 shoWn in FIGS. 3 and 4. Additionally, or 
alternatively, the ?nal rod lens 11' can itself be formed as an 
expansion lens or as expansion optics. Thus the image, pro 
duced in the proximal end of the endoscope 1, of the object 
becomes larger, Whereby the folloWing mechanical and opti 
cal parts can also be formed larger, Which simpli?es their 
production. As the proximal area of the endoscope 1 and thus 
the handle 2 are involved, an enlargement is not disadvanta 
geous here. 

[0065] A variant of the endoscope according to the inven 
tion according to FIGS. 1 to 7 is shoWn in FIGS. 8 and 9, 
Wherein only the differences are described beloW. Thus in the 
area of the proximal end three prisms 26-28 are provided 
instead of the Dove prism 13. Of these three prisms the prisms 
26 and 27 are ?xed prisms Whose position cannot be changed 
and the prism 28 is a movable prism 28. The prism 28 sits, 
together With the ?eld stop 14 and the eyepiece 15, in a 
displacement unit 29 Which can be displaced along the lon 
gitudinal direction of the endoscope shaft 2 relative to the 
?xed prisms 26 and 27 as is illustrated by the double-ended 
arroW P4 in FIGS. 8 and 9. For this, the displacement unit 29 
can be coupled to the actuating element 17 (eg in the same or 
similar manner as the coupling of actuating element 17 and 
Dove prism 13 according to the embodiment of FIGS. 1 to 7). 
The relative position betWeen the image B and the ?eld stop 
14 depending on the displacement position of the displace 
ment unit 29 is set. Therefore, in the same Way as the embodi 
ment described in connection With FIGS. 1 -7, the correspond 
ing section of the image B and thus the ?rst direction of vieW 
can be chosen Which is offered to the observer via the eye 
piece 15. 
[0066] Thus eg the displacement unit 29 can be displaced 
to the right, as is shoWn in FIG. 9, compared With its position 
in FIG. 8. This then leads to the image B being displaced 
doWnWards along the ?rst ?eld angle P1 relative to the ?eld 
stop 14, as is schematically represented in FIGS. 10 and 11, 
Wherein FIG. 10 shoWs the position of the image B relative to 
the ?eld stop 14 according to the position of the displacement 
unit 29 from FIG. 8 and FIG. 11 the position of the image B 
relative to the ?eld stop 14 according to the position of the 
displacement unit 29 in FIG. 9. The relative position in FIG. 
11 betWeen the image B and the ?eld stop 14 corresponds to 
a ?rst direction of vieW 19" of 90°, as is draWn in FIG. 2. 

[0067] In this embodiment a movement of optical elements 
in the proximal end of the endoscope 1 in longitudinal direc 
tion of the endoscope shaft 3 thus leads to the desired change 
or setting of the ?rst direction of vieW 19, 19', 19". The 
displacement unit 29, the actuating element 17 and their 
mechanical coupling here form an image module for setting 
the direction of vieW. 

[0068] Naturally, other ?rst directions of vieW can also be 
set With the described embodiments than the ?rst directions of 
vieW 19, 19' and 19" described by Way of example. The 
speci?c ?rst direction of vieW alWays depends on the position 
of the produced image B relative to the ?eld stop 14 in the 
proximal end of the endoscope. 
[0069] The produced image in the area of the ?eld stop 14 
can be the image offered to the user or can be an intermediate 
image Which is used for presentation to the user. 
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[0070] Also, in the same Way as in the embodiment accord 
ing to FIGS. 3 and 4, With the embodiment described in 
connection With FIGS. 8 and 9 expansion optics can be 
arranged betWeen the ?nal rod lens 11' and the prism 26. 
Furthermore, likeWise additionally, or alternatively, the ?nal 
rod lens 11' can itself be formed as expansion optics or expan 
sion lens. Furthermore, additionally or alternatively in the 
proximal area of the endoscope in all embodiments described 
at least one further optical element can be arranged Which e. g. 
serves to improve image quality (for example correct distor 
tion) or to change the image siZe. With the embodiment 
shoWn in connection With FIGS. 8 and 9 optics can be 
arranged e. g. betWeen the tWo prisms 26 and 27 Which serve 
to make possible problem-free image transmission by means 
of the prisms 26 and 28 despite the relative length of the glass 
paths under the circumstances. 
[0071] With the endoscope 1 according to the above-de 
scribed embodiments the endoscope shaft 3, together With all 
of the optical elements, can be housed rotatable vis-a-vis the 
handle 2 in the proximal end of the endoscope 1 With the 
result that, by rotating the endoscope shaft 3, the direction of 
vieW can be changed into the second direction Which corre 
sponds to the direction according to double-headed arroW P2. 
[0072] The description thus far has assumed that the image 
B is displaced only along a ?rst direction (double-headed 
arroW P1 in FIGS. 5 and 6 as Well as in FIGS. 10 and 11) 
relative to the ?eld stop 14 and the ?eld stop 14 covers the 
complete image B in the second direction (double-headed 
arroW P2). 
[0073] Naturally the endoscope 1 can also be formed such 
that the image B also covers a greater expansion in the second 
direction (double-headed arroW P2) than the ?eld stop 14, as 
illustrated schematically in FIG. 12. The image B can be 
displaced in both directions relative to the ?eld stop 14 by a 
corresponding formation of the image module, Which corre 
sponds to a change of ?rst and second direction of vieW. Thus 
a change of the represented section of the Whole ?eld angle of 
the imaging optics 12 in different directions is then possible 
With the result that the user can set the desired direction of 
vieW Without movable parts having to be provided at the distal 
end 5 of the endoscope 1. 
[0074] Thus e. g. With the embodiment according to FIGS. 3 
and 4 there can be arranged behind the Dove prism 13 and in 
front of the ?eld stop 14 a second Dove prism Which is 
arranged rotated by 90° about the longitudinal axis of the 
endoscope 2 vis-a-vis the ?rst Dove prism 13. The second 
Dove prism can be moved back and forth in a direction per 
pendicular to the draWing plane, Wherein this movement 
leads to a displacement of the image B in the second direction 
of vieW (double-headed arroW P2). Thus the desired direction 
of vieW can be ?xed inside the image B. 
[0075] The ?eld stop 14 is alWays described here as a stop 
With a circular contour. Naturally any other shape of contour 
is also possible such as eg a square or any other polygonal 
shape. 
[0076] The produced image B can be oblong but does not 
have to assume this shape. Any other shape is possible in 
principle, such as eg a circle. 

[0077] With the endoscope according to the invention 1 the 
imaging optics 12 betWeen the lens 9 and the prism element 
10 can also have at least one further optical element (such as 
eg a lens). 
[0078] The above disclosure is related to the detailed tech 
nical contents and inventive features thereof. People skilled in 
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this ?eld may proceed With a variety of modi?cations and 
replacements based on the disclosures and suggestions of the 
invention as described Without departing from the character 
istics thereof. Nevertheless, although such modi?cations and 
replacements are not fully disclosed in the above descrip 
tions, they have substantially been covered in the folloWing 
claims as appended. 

What is claimed is: 
1. An endoscope With a variable direction of vieW, com 

prising: 
an endoscope shaft; and 
imaging optics arranged inside the endoscope shaft Which 

image an object located before the distal end of the 
endoscope and produce an image of the object in the 
proximal area of the endoscope in Which a ?eld stop is 
arranged, 

Wherein the produced image is larger than the ?eld stop and 
in the proximal area of the endoscope an image module 
is arranged With Which the relative position betWeen the 
produced image and the ?eld stop can be changed for 
changing the section of the produced image visible after 
the ?eld stop in order to change the direction of vieW of 
the endoscope. 

2. The endoscope according to claim 1, Wherein the image 
module brings about a stepless change of the relative position 
betWeen the produced image and the ?eld stop. 

3. The endoscope according to claim 1, Wherein the imag 
ing optics produce a single coherent image. 

4. The endoscope according to claim 1, Wherein the pro 
duced image is larger in a ?rst direction than the ?eld stop and 
in that the relative position betWeen the produced image and 
the ?eld stop along the ?rst direction can be changed. 

5. The endoscope according to claim 4, Wherein the ?eld 
stop cannot be displaced along the ?rst direction. 

6. The endoscope according to claim 1, Wherein the image 
module contains at least one movable optical element Whose 
position sets the relative position betWeen the produced 
image and the ?eld stop. 
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7. The endoscope according to claim 6, Wherein at the 
proximal area the endoscope has an actuating element Which 
is coupled to the at least one movable optical element With the 
result that the position of the at least one movable optical 
element can be set by means of the actuating element. 

8. The endoscope according to claim 1, Wherein the image 
module has a displaceable de?ecting element. 

9. The endoscope according to claim 1, Wherein the image 
module has a Dove prism Which canbe displacedperpendicu 
lar to its base surface. 

10. The endoscope according to claim 1, Wherein the imag 
ing optics is free from movable optical elements in the area of 
the distal end of the endoscope. 

11. The endoscope according to claim 1, Wherein the imag 
ing optics have, at the distal end of the endoscope, a lens 
Which simultaneously seals an opening of the endoscope 
shaft at the distal end. 

12. The endoscope according to claim 11, Wherein the lens 
is formed elongated in a top vieW. 

13. The endoscope according to claim 11, Wherein the lens 
is formed as a negative lens. 

14. The endoscope according to claim 11, Wherein in addi 
tion to the lens at the distal end of the endoscope there is at 
least one illumination opening. 

15. An endoscopy method for an endoscope, Wherein the 
endoscope comprises: 

an endoscope shaft; and 
imaging optics arranged inside the endoscope shaft Which 

image an object located before the distal end of the 
endoscope and produce an image of the object in the 
proximal area of the endoscope in Which a ?eld stop is 
arranged, 

Wherein the produced image is larger than the ?eld stop and 
the relative position betWeen the produced image and the 
?eld stop can be changed in order to change the section 
visible after the ?eld stop of the produced image and thus 
the direction of vieW of the endoscope. 

* * * * * 
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