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Photographing system for endoscope

This invention relates to a photographing
system for an endoscope and, more particularly,
to a photographing system for an endoscope, in
which observation light from an observation
light source is used for observing a region of
interest and photographing light from a
photographing light source is used for
photographing the region of interest.

In the usual photographing system for an
endoscope, an observation light from an
observation light source, for instance a halogen
lamp, and a photographing light from a
photographing light source, for instance an
electric flash tube, can be introduced into a light
guide of the endoscope. In an optical path, an
optical path switching device is provided for
directing the observation light to the light guide
at the time of the observation and directing the
photographing light to the light guide at the
time of the photographing.

The problems in such an endoscopic
photographing system are that the color
reproduction of the photograph image is likely
to be deteriorated, or the photograph image is
likely to become blur. The reason for this is as
follows. Usually, the optical path switching
device is shifted simultaneously with or after the
releasing of the shutter of the camera unit.
However, at the time of the shifting of the
switching device a mechanical delay is involved,
so that not only the photographing light but also
the observation light is supplied after the
releasing of the shutter. The dual exposure of
the film to both photographing light and
observation light blurs that resultant photo-
graph image and also deteriorates the color
reproduction thereof.

The object of the invention is to provide a
photographing system for an endoscope, which
prevents the exposure of a film in the camera
unit to the observation light and permits
exposure to the sole photographing light at the
time of the photographing, thus permitting a
photograph of high clarity and good color
reproduction to be obtained.

According to the invention, there is provided
a photographing system for an endoscope
comprising:

an endoscope including a light guide for
transmitting light to a region of interest for
photographing or observation and an image
guide for transmitting an image of said region of
interest;

a light source unit including a light source for
producing photographing light which is supplied
to said light guide, a light source for producing
observation light which is supplied to said light
guide, an optical path switching means for
selecting which one of the light sources is to
supply light to the light guide, a means for
energizing said photographing light source, and

a means for operating the spherical path.
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switching means; and

a camera unit including a shutter for opening
an optical path from said image guide to a film,
a shutter drive means for driving said shutter, a
shutter release button for producing an instruc-
tion signal for starting a photographing cycle, a
means for producing a switching signal with the
instruction signal to energise said operating
means (18, 20) for operating the optical path
switching means (16), a means for producing a
shutter release signal for starting said shutter
drive means a predetermined time period after
receiving the instruction signal, and a means for
producing a photographing light emission signal
for starting said means for energizing the photo-
graphing light source in synchronism with the
release of said shutter.

The features of the prior art part of claim 1
are disclosed in combination in US-A-3599630.

This invention can be more fully understood
from the following detailed description when
taken in conjunction with the accompanying
drawings, in which:

Fig. 1 is a schematic representation of an
embodiment of the photographing system for
an endoscope according to the invention;

Figs. 2A to 2M are waveform chart
illustrating the operation of various parts of the
embodiment of Fig. 1, with Fig. 2A showing the
operation of a shutter release button, Fig. 2B
showing the “on” and "off" states of a first
switch, Fig. 2C showing the “on” and “off”
states of a third switch, Fig. 2D showing the
operation of & mirror shutter drive circuit, Fig.
2E showing the open and closed states of a
mirror shutter, Fig. 2F showing the “on” and
“off” states of a second switch, Fig. 2G showing
the output voltage of a first comparator, Fig. 2H
showing the operation of a solenoid drive
circuit, Fig. 21 showing the operation of a mirror,
Fig. 2J showing the operation of a trigger
circuit, Fig. 2K showing the amount of photo-
graphing light from an electric flash. Fig. 2L
showing the amount of light introduced into a
light guide, and Fig. 2M showing the amount of
light reaching a film within a camera unit; and

Fig. 3 is a schematic representation of a
different embodiment of the photographing
system for an endoscope according to the
invention.

Referring now to Fig. 1, there is shown an
embodiment of the endoscopic system
according to the invention. A photographing
system for an endoscope comprises an
endoscope 6, which includes a light guide 2 and
an image guide 4, a camera unit 8 coupled to
the endoscope 6, and a light source unit 10 for
supplying light to the light guide 2. The light
source unit 10 includes an observation light
source, for instance a halogen lamp 12, for
illuminating the region of interest at the time of
making diagnosis, and a photographing light
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source, for instance an electric flash tube 14, for
illuminating the region of interest at the time of
photographing that region. A reflective mirror
16 is so arranged to reflect the observation light
to the end face of the light guide 2 and to
prevent the photographing light from being
transmitted to the end face of the light guide 2.
The mirror 16 is mounted on a solenoid 20
driven by a solenoid energizing circuit 18 such
that it can be shifted by the solenoid to direct
the photographing light to the end face of the
tight guide 2. The endoscope 6 is provided with
a synchronous cord 22 which electrically
connects the camera unit 8 and light source unit
10. The synchronous cord 22 is provided at its
one end with connector pins 24, which are
connected to connector pins 26 provided on the
camera side when the endoscope 6 is mounted
on the camera. One of the connector pins 26 on
the side of the camera unit 8 are connected
through a resistor 28 to a first switch 30 and is
also connected to a second switch 32, the
resistor 28 and switches 30 and 32 being
provided within the camera unit. The second
switch 32 practically has a function of a
synchronizing switch for turning on the electric
flash tube 14 to be described hereinafter. While
the first switch 30 is closed when a camera
shutter release button 34 is depressed, the
second switch 32 is adapted to be closed with a
jerk-up motion of a mirror shutter 17 which is
also provided within the camera unit. The
camera unit further includes a third switch 38
which is also closed by the release button 34
simultaneously with the first switch 30. The
third switch 38 is connected through a delay
circuit 40 to a shutter drive circuit 42, which
drives the mirror shutter 17. The camera unit 8
further includes a film 44 disposed behind the
mirror shutter 17, and the endoscope 6 is
provided with a photographing lens 48 which
faces the film 44 for projecting the image of the
region of interest transmitted through an
objective lens 46 and an image guide 4 on the
fitm 44.

The synchronizing cord 22 is provided at the
other end with connector pins 52, which are
connected to light source side connector pins
50 when the endoscope is coupled to the light
source unit 10. One of the light source side
connector pins b0 is connected through a
resistor 54 to a positive terminal of a DC power
source 56 within the light source unit 10. One
of the connector pins 50 is connected to the
negative input terminal of each of first and
second comparators 58 and 60, which have
their respective positive input terminals
connected through respective DC power
sources 62 and 64 to the other connector pin

50, to which the negative terminal of the DC-

power source 56 is connected. The voltages Vg,
and V, of the respective power sources 62 and
64 are set as follows:

Vo <ViR/(R; + R,
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and
0>V, >V -R/(R; + Ry

where V; is the voltage of the power source 56,
R, is the resistance of the resistor 28 in the
camera unit 8, and R, is the resistance of the
resistor b4 in the light source unit 10.

The circuit elements 54, 56, 58, 60, 62 and
64 constitute a circuit of detecting the on-off
states of the first and second switches 30 and
32. The output terminal of the first comparator
58 is connected to the solenoid energizing
circuit 18 for operating the solenoid 20, which
is thus energized according to the output of the
comparator 53. The output terminal of the
second comparator 60 is connected to a trigger
circuit 66 for triggering the electric flash tube
14, which is thus energized according to the
output of the second comparator 60. The
discharging circuit for the flash tube 14 has a
well-known construction having a main
capacitor 68 and an electric power source 70 as
shown in Fig. 1.

Between the flash tube 14 and the end face
of the light guide is a condenser lens 71 for
focusing photographing light from the flash tube
14 onto the end face is provided.

With the above construction of the
photographing system for an endoscope
according to the invention, at the time of the
diagnosis the region of interest (not shown) is
observed by observation light from the
observation light source 12. At this time, the
observation light is-reflected by the mirror 16
and introduced into the light guide 2. The
observation light transmitted through the light
‘guide 2 is reflected from the region of interest
and is led through an objective lens 46 10 the
image guide 4, so that the image of the region
of interest can be observed through the
photographing lens 48, mirror 17 and a prism
{not shown).

For photographing the region of interest, the
shutter release button 34 is depressed as
shown in Fig. 2A, whereupon the first and third
switches 30 and 38 are simultaneously closed
as shown in Figs. 2B and 2C. With the closure of
the third switch 38 the delay circuit 40 is
energized. When a predetermined delay time
set in the delay circuit 40 is elapsed, the shutter
drive circuit 42 is rendered operative as shown
in Fig. 2D, whereupon the mirror shutter 17
starts to move. The mirror shutter 17 s
completely removed from the optical path
between the photographing lens 48 and film 44
not as soon as the shutter drive circuit 42 is
rendered operative but after the lapse of a short
mechanical delay time T,,, as shown in Fig. 2E.
When the mirror shutter 17 is completely
removed from the optical path, the second
switch 32 is closed as shown in Fig. 2F, and the
exposure of the film 44 is enabled.

With the closure of the first switch 30 the
voltage on the negative input terminals of the
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comparators 58 and 60 is reduced from the
level of the voltage V, of the power source 56 to
V,-R/(R, +R,). As a result, only the first
comparator 58 is rendered operative as shown
in Fig. 2G, thus rendering the solenoid
energizing circuit 18 operative as shown in Fig.
2H to energize the solenoid 20. Thus, the mirror
16 is completely removed from the optical path
between the electric flash tube 14 and light
guide 2 after a mechanical delay time T, as
shown in Fig. 21. Consequently, light form the
observation light source 12 is no longer
introduced into the light guide 2, and light from
the sole photographing light source 14 can be
introduced into the light guide 2.

When the second switch 32 is closed after
the mechanical delay time T, from the instant
of start of the releasing of the mirror shutter as
shown in Fig. 2E after the lapse of the delay
time as shown in Fig. 2D, the voltage on the
negative input terminals of the comparators 58
and 60 is reduced from the value
V;-R/(R, + R,) substantially to the level of the
negative side potential on the power source,
whereupon the comparator 60 is rendered
operative to produce an output supplied to the
trigger circuit 66. As a result, the trigger circuit
66 is rendered operative as shown in Fig. 2J,
causing the electric flash tube 14 to emit light
as shown in Fig. 2K. This light is introduced as
photographing light to the light guide 2 for
illuminating the region of interest, and reflected
light therefrom is led through the objective lens
46, image guide 4 and photographing lens 48
to the film surface 44.

While the observation light is introduced into
the light guide 2 as shown in Fig. 2L until the
completion of switching of the mirror 16 as
shown in Fig. 2I, the mirror shutter 17 is
released as shown in Fig. 2E after the switching
of the mirror 16. Thus, the image of the region
of interest obtained by the sole photographing
light is transmitted to the film surface 44 as
shown in Fig. 2M. It is thus possible to solve the
prior-art problem of the duai exposure of the
film to the observation light and photographing
light.

Fig. 3 shows a different embodiment of the
photographing system for an endoscope using a
rigid endoscope 72. In this embodiment,
synchronous cord 22 is not provided within the
endoscope, but it is provided within a cord 78
having exclusive connectors 74 and 76. The
reason for using such an exclusive cord 78 is
that it is difficult to provide the cord 22 within
the rigid endoscope 72 from the standpoint of
sterilization. In the embodiment of Fig. 3 the
corresponding parts to those shows in Fig. 1 are
designated by like reference numerals, and their
description is omitted here. As is described in
the embodiment of Fig. 3, various modifications
of the wiring of the photographing system are
possible. Further, it is possible to appropriately
modify the circuit construction of the photo-
graphing system according to the invention.
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As has been described in the foregoing,
according to the invention it is possible to
provide a photographing system for an
endoscope, which does not only eliminate blur
due to dual exposure but also permits to obtain
photograph images of good color reproduction
since the mirror shutter is released for photo-
graphing the region of interest after the
switching the observation light source to the
photographing light source.

Claims

1. A photographing system for an endoscope
comprising an endoscope (6) including a light
guide (2) for transmitting light to a region of
interest for photographing or observation and
an image guide (4) for transmitting an image of
said region of interest; a light source unit (10)
including a light source (14) for producing
photographing light which is supplied to said
light guide, a light source (12} for producing
observation light which is supplied to said light
guide, and optical path switching means (16)
for selecting which one of the light sources (12,
14) is to supply light to the light guide, a means
(66} for energizing said photographing light
source, and a means (18, 20) for operating the
optical path switching means (16); and a
camera unit (8) including a shutter (17) for
opening an optical path extending from said
image guide to a film (44}, a shutter drive
means (42) for driving said shutter, and a
shutter release button (34} for producing an
instruction signal for starting a photographing
cycle, and the system further comprising a
means (30) for producing a switching signal in
synchronism with the instruction signal to
energise said operating means (18, 20) for
operating the optical path switching means
{16), the system being characterized by a
means (38, 40) for producing a shutter release
signal for starting said shutter drive means {(42)
a predetermined time period after receiving the
instruction signal, and a means (32) for
producing a photographing light emission signal
for starting said means (66) for energizing the
photographing light source {14) in synchronism
with the release of said shutter (17).

2. A photographing system for an endoscope
according to claim 1, characterized by

. comprising a signal line for transmitting signals

from sald camera unit (8) to said light source
unit (10).

3. A photographing system for an endoscope
according to claim 2, characterized in that said
signal line is provided within said endoscope
(6).

4, A photographing system for an endoscope
according to claim 1, characterized in that said
light source unit (10) further includes a means
(54, 56, 58, 60, 62, 64) for discriminating input
signals supplied from said camera unit (8) and
producing start signals for starting said
operating means (18, 20) and said energizing
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means (66) in corresponding to said input
signal.

5. A photographing system for an endoscope
according to claim 1, characterized in that said
shutter (17) in said camera unit (8) is a mirror
shutter. :

Revendications

1. Dispositif de photographie pour
endoscope, qui comprend un endoscope (6)
comportant un guide de lumiére {2) pour trans-
mettre la lumiére & une zone d'intérét en vue
d'un photographie ou d'une observation et un
guide d'image (4) pour transmettre une image
de ladite zone d'intérét; un ensemble {10) de
sources de lumiére comprenant une source
lumineuse (14) pour produire la lumiére photo-~
graphique qui est fournie audit guide de lumiére,
une source fumineuse (12) pour produire une
lumiére d'observation qui est transmise audit
.guide de lumiére, un moyen (16} de commuta-
tion de trajet optique pour choisir celle des
sources lumineuses (12, 14) qui doit fournir de
la lumiére au guide de lumiére, un moyen (66)
pour exciter jadite source de lumiére photo-
graphique, et un moyen (18, 20) pour
manoeuvrer le moyen (16) de commutation de

trajet optique; et un ensemble (8) d'appareil de

prise de vues comprenant un obturateur {17)
pour ouvrir un trajet optique allant depuis le
guide d'image jusqu'a une pellicule (44), un
moven (42} d’entrainement d'obturateur pour
entrainer ledit obturateur, et un bouton {34) de
déclenchement d'obturateur pour produire un
signal d'instruction servant & démarrer le cycle
photographique, le dispositif comprenant égale-
ment un moyen (30) pour produire un signal de
commutation en synchronisme avec le signal
d'instruction, afin d'exciter lesdits moyens de
manoeuvre (18, 20) et faire fonctionner les
-moyens de commutation {16) du trajet optique,
caractérisé en ce qu'il comprend un moyen (38,
40) pour produire un signal de déclenchement
d'obturateur pour mettre en route les moyens
d’entrainement (42) de [l'obturateur & une
période de temps prédéterminée aprés la
réception de signal d'instruction, et un moyen
(32) pour produire un signal d’émission de
lumiere photographique pour mettre en route
lesdits moyens (66) afin d'exciter la source de
fumiére photographique en synchronisme avec
ie déclenchement de I'obturateur {17).

2. Dispositif de photographie pour endo-
scope selon la revendication 1, caractérisé en ce
gu’il comprend une ligne de transmission de
transmission de signaux pour transmettre les
signaux de l'appareil de prise de vues (8) a
I'ensemble (10) des sources de lumiére.

3. Dispositif de photographie pour endoscope
selon la revendication 2, caractérisé en ce que
ladite ligne de transmission de signaux est
installée dans I'endoscope (6).

4, Dispositif de photographie pour endoscope
selon la revendiction 1, caractérisé en ce que
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ledit ensemble (10) de sources lumineuses
comprend également des moyens (64, 56, 58,
60, 62, 64) pour discréminer les S|gnaux
d’entrée provenant de l'appareil (8) de prise de
vues et produisant des signaux de mise en route
pour mettre en route les moyens de manoeuvre
(18, 20) et les moyens d'excitation (66) en
correspondance avec ledit signal d'entrée.

5. Dispositif de photographie pour endo-
scope selon la revendication 1, caractérisé en ce
que |'obturateur (17) dans I'appareil (8) de prise
de vues est un obturateur a miroir.

Patentanspriiche

1. Photographier-Einrichtung fiir ein Endo-
skop, umfassend ein Endoskop (6) mit einem
Lichtleiter (2) zur Ubertragung von Licht zu
einem Feld, das photographlert oder be-
obachtet werden soll und mit einem Bildleiter
(4) zur Ubertragung eines Bildes dieses Feldes;
eine Licht-Einheit (10} mit einer Lichtquelle (14)
zur Erzeugung des Lichtes zum Photo-
graphieren, das dem Lichtleiter zugefiihrt wird,
mit einer Lichtquelle (12) zur Erzeugung des
Lichtes zur Beobachtung, das dem Lichtleiter
zugefihrt wird, mit Mitteln {16) zum Um-
schalten des optischen Weges, zum Wahlen
derjenigen Lichtquelle (12, 14) die Licht in dem
Lichtleiter schicken soll, mit Mitteln (66} zur
Energieversorgung der Photo-Lichtquelle (14},
und mit Mitteln (18, 20) zur Betétigung der
Umschaltmittel {16) fiir den optischen Weg;
eine Kamera-Einheit (8) mit einem VerschluB
(17) zum Offnen des optischen Weges vom
Bildleiter zu einem Film (44), mit VerschluB3-
Antriebsmitteln (42) zum Antrieb des Ver-
schlusses, und mit einem VerschluBauslése-
knopf {34) zum Erzeugen eines Befehlssignales
fur den Start eines Photographier-Vorganges;
und weiterhin umfassend Mittel (30) zum
Erzeugen eines zum Befehlsignal synchronen
Schaltsignales fiir die Energieversorgung der
Mittel (18, 20} zur Betdtigung der Umschalt-
mittel (16) fur den optischen Weg, gekenn-
zeichnet durch Mittel (38, 40) zur Erzeugung
eines  VerschluRBausldsesignales, um die
VerschluR-Antriebsmittel (42) eine vorbe-
stimmte Zeit nach Eingang des Befehl-signales
in Betrieb zu setzen, und Mittel {32) zur Erzeu-
gung eines Sendesignales fir das Photo-Licht,
um die Mittel (66) zur Energieversorgung der
Photo-Lichtquelle (14) synchron mit der Auslo-
sung des Verschlusses (17) in Betrieb zu setzen.

2. Photographier-Einrichtung fiir ein Endos-
kop nach Anspruch 1, dadurch gekennzeichnet,
daB sie eine Signalleitung zur Ubertragung von
Signalen von der Kamera-Einheit {8) zur Licht-
Einheit (10) umfafBt.

3. Photographier-Einrichtung fiir ein Endo-
skop nach Anspruch 2, dadurch gekennzeich-
net, da® die Signalleitung im Endoskop (6) vor-
gesehen ist.

4. Photographier-Einrichtung fiir ein Endos-
kop nach Anspruch 1, dadurch gekennzeichnet,
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daR die Licht-Einheit {10} weiterhin Mittel (54,
56, 58, 60, 62, 64) umfat, um zwischen Ein-
gangssignalen von der KameraEinheit (8) zu
unterscheiden, und um Startsignale zu
erzeugen, um die Betétigungsmittel (18, 20)
und die Energieversorgungsmittel (66) ent-
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sprechend dem Eingangssignal in Betrieb zu
setzen.

5. Photographier-Einrichtung fiir ein Endos-
kop nach Anspruch 1, dadurch gekennzeichnet,
daR der Verschlu (17) in der Kamera-Einheit
(8) als Spiegelverschlu® ausgebildet ist.
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