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Description

[0001] This invention relates to laparoscopic forceps,
particularly to the handle of such forceps.
[0002] Laparoscopic forceps conventionally comprise
a handle, a tubular housing carrying an actuator mech-
anism and a forceps jaws mechanism located at the re-
mote end of the tubular housing. Manual actuation of the
handle opens or closes the jaws. The shaft and jaws
mechanism may be rotated relative to the handle and a
ratchet mechanism may be provided to allow clamping
of the jaws. A monopolar diathermy connection may be
provided to facilitate cauterisation of tissue clamped by
the jaws. In conventional laparoscopic forceps, the han-
dle comprises a pistol grip arrangement wherein the dia-
thermy connection extends upwardly so that the power
cable extends from the handle over a surgeon’s hand
adjacent the knuckles or thumb. The pistol grip arrange-
ment makes it necessary for a surgeon to raise or lower
the elbow in order to rotate the forceps in use.
[0003] This is inconvenient and can be tiring, particu-
larly as the diathermy cable may pass over the surgeon’s
elbow.
[0004] FR-A-2688681 discloses a handle for a surgical
instrument, which comprises left and right arms which
are pivotally connected to a mounting core in a scissors-
like arrangement, for engaging a user’s finger and thumb.
A tubular housing extends from the handle and carries
an actuator rod. A toothed rack is provided on one of the
arms to engage teeth on the other arm.
[0005] The present invention provides a laparoscopic
forceps which comprises:

a handle which comprises left and right bow mem-
bers pivotally connected to a mounting core in a scis-
sors-like arrangement, and adapted to engage a us-
er’s finger and thumb in use;
a tubular housing extending from the handle and car-
rying an actuator rod, defining the forceps axis;
a jaws mechanism disposed at the end of the tubular
housing remote from the handle engaged to the ac-
tuator rod and arranged so that the jaws may be
opened or closed by actuation of the handle;
a switchable ratchet mechanism which can be
moved between locked and unlocked positions, and
which, when locked, allows closure and prevents
opening of the jaws and, when unlocked, allows free
opening and closing of the jaws, in which the ratchet
mechanism includes a switch member which ex-
tends longitudinally of the handle and is mounted on
the handle by means of a pivot at the rear end thereof
between the bow members, so that it can be moved
laterally relative to the forceps axis about the pivot
between a first position in which the ratchet mecha-
nism is locked and a second position in which the
ratchet mechanism is unlocked, and in which the
switch member is secured by the pivot to a release
member which can slide relative to the mounting core

between a forward first position in which the ratchet
mechanism is locked and a rearward second position
in which the ratchet mechanism is unlocked.

[0006] Laparoscopic forceps in accordance with the
present invention confer the advantage that the operation
and positioning of the jaws may be controlled by the
thumb and one ringer of the surgeon, leaving fingers free
for operation of the switchable ratchet mechanism or oth-
er tasks.
[0007] The construction and function of the forceps of
this invention may be considered conveniently with the
scissor-like bows generally horizontal so that a surgeon’s
hand is in the prone position with palm downwards during
use.
[0008] The switch member is preferably located on the
upper side of the mounting core of the handle. In pre-
ferred embodiments the switch extends longitudinally of
the handle, and is engaged by a pivot at the rear end
thereof between the bows, the front end being pivotable
laterally to switch the mechanism between the first and
second positions.
[0009] The switch member may be conveniently actu-
ated by a surgeon’s index or second finger without losing
control of the jaws of the forceps. Preferred embodiments
are symmetrical and can be used by right or left handed
sturgeons.
[0010] The ratchet mechanism may conveniently in-
clude a rack carried by a first bow member and a pawl
carried by the second bow member, the rack and pawl
being engaged in the locked position of the mechanism
and disengaged in the unlocked position.
[0011] A spring is preferably arranged to urge the pawl
into engagement with the ratchet.
[0012] Alternatively a spring may urge the ratchet to
engagement with the pawl.
[0013] In preferred embodiments the switch member
includes a formation adapted to form a cam surface ex-
tending rearwardly of the pivot to engage a surface of
the pawl adapted to form a cam follower; arranged so
that the movement of the switch member from the locked
to unlocked position urges the pawl away from the ratchet
against the action of the spring to disengage the pawl
and ratchet. The cam surface may by conveniently pro-
vided by a pin or stud depending from the body of the
switch.
[0014] In an alternative arrangement the cam surface
of the switch member may engage the ratchet to urge
the latter out of engagement with the pawl.
[0015] It is desirable that a surgeon can quickly or tem-
porarily release the locking mechanism without need to
actuate the switch.
[0016] The release member may have an upward pro-
jection defining a forwardly facing finger grip or other
manual engagement surface. Thus a surgeon may easily
retract the release member to temporarily disengage the
ratchet and pawl. Removal of the surgeon’s finger re-
engages the locking mechanism.
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[0017] It is important to note that a single spring acting
on the pawl not only engages the pawl with the ratchet
but also provides the restoring force urging the sliding
member into the forward rest position, This economy of
construction facilitates assembly and reduces the
number of stressed components employed.
[0018] The release member and switch are conven-
iently disposed longitudinally on the upper centre portion
of the handle, to allow easy access. The forward facing
engagement surface and upper surface of the switch
preferably define a continuous, smooth profile.
[0019] The forward end of the switch may abut with
the release member and cooperate with it to provide a
click-stop mechanism or over centre arrangement to pre-
vent accidental dislodgement of the switch during use.
[0020] The convenient manipulation of the scissor-like
handle and controls afforded by the forceps of this inven-
tion gives a surgeon greater freedom to manipulate ro-
tation of the jaws. Rotation through 180° as a single
movement is facilitated. As the jaws are bilaterally sym-
metrical complete freedom of angular orientation of the
jaws is thereby attained.
[0021] This object is achieved by provision of a rotat-
able sleeve forward of the switch release member, the
sleeve being connected to the actuation rod so that ro-
tation of the sleeve causes rotation of the jaws. The
sleeve is preferably provided with radial projections di-
mensioned to define finger engaging recesses between
adjacent projections.
[0022] In this way the rotation of the jaws is responsive
without any slackness to the movement of a surgeon’s
finger.
[0023] A connection for engagement of the forceps to
a diathermy power supply may be provided. In preferred
embodiments of this invention the diathermy connection
member is disposed on the lower side of the mounting
core. In this way the power cable may pass unobtrusively
beneath the surgeon’s wrist and under the arm, rather
than over the hand as in previously known arrangements.
The diathermy connection extends in a plane generally
parallel and below the finger engaging bow portions of
the handle.
[0024] The invention is further described by means of
example but not in any limitative sense with reference to
the accompanying drawings of which:

Figure 1 is a plan view of a laparoscopic forceps
handle in accordance with the present invention;
Figure 2 is a side elevation of the forceps shown in
Figure 1;
Figure 3 is an isometric view of the forceps shown
in Figure 1;
Figure 4 is a front elevation of the forceps shown in
Figure 1;
Figure 5 is a cross-sectional view on AA-AA;
Figure 6 is a series of partial views illustrating oper-
ation of the ratchet mechanism; and
Figure 7 is an exploded view of forceps in accord-

ance with this invention.

[0025] A laparoscopic forceps in accordance with this
invention is illustrated in Figures 1 to 7. The handle de-
scribed in greater detail below, is connected to the tubular
support 41 which carries a conventional jaws assembly
(not shown) wherein a pair of jaws mounted on a yoke
are actuated by an actuation rod 42 extending within the
tubular support 41 from a coupling with a core index
sleeve 2. The tubular support and jaws assembly may
be obtained from various commercial sources. The tu-
bular support is releasably fastened to the handle by a
universal nut 35.
[0026] The handle comprises a core 1 defining a lon-
gitudinal channel within which the electro-cautery con-
nection 21, 22 passes. This allows transmission of RF
energy from a power supply to the jaws in conventional
manner. The core index sleeve 2 includes a rotatable
bearing and releasable coupling to the actuation rod 42.
[0027] Moulded plastics right and left scissor bows 8,
15 are secured to metal bow inserts 9, 16 pivotally con-
nected to the core 1 by pins 7, 6. Linkages 10, 17 con-
nected to the bows by pins 13, 20 are connected to the
connection piece 21 by means of a pin 24 so that opening
of the bows causes the actuation rod to be retracted and
the jaws to open.
[0028] The bows 8, 9 extend downwardly from the hor-
izontal axis of the handle as shown in Figures 2 and 4.
The angle is selected so that the forceps extend generally
coaxially of a user’s forearm. This is convenient because
the forceps can be rotated simply by rotation of the sur-
geon’s wrist.
[0029] The cautery insert rod 22 extends downwards
from the centre of the handle generally parallel to the
bows 8, 15. The power supply cable connected to rod 22
passes conveniently below a surgeon’s wrist in use.
[0030] A conical sleeve 32 disposed frowardly of the
core 1 and switch assembly is coupled by a pin 34 to the
bearing 2. Radial projections 40 are dimensioned so that
the index finger may fit snugly between adjacent projec-
tions to facilitate rotation of the forceps jaws through an
angle up to 180° in a single movement.
[0031] The profile 43, 44 of the switch and release
members 25, 27 forms a smooth contour. The forward
edge of switch 27 is disposed behind a complementary
surface 46 of the slideable member 25. A plunger 28 and
spring 29 engage recesses in surface 46 to provide pos-
itive engagement of the switch in the left and right posi-
tions.
[0032] Ratchet 19 and pawl 12 are received in recess-
es in the bars 8 and 15 respectively. Ratchet 19 is fixed
but pawl 12 is pivotally connected by a pin 13 and bias
forwardly by the pawl return spring 14. The teeth of the
ratchet 19 are arranged so that when pawl 12 engages
the ratchet the jaws may be closed but not opened.
[0033] The ratchet may be released by rearward move-
ment of the slideable release member 25 which carries
a switch 27 secured to the rear end thereof by pin 31.
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The member 25 is slidably mounted on longitudinal for-
mations on each side of core 1. Rearward movement of
member 25 by pressure on the forward facing surface 43
moves the switch 22 rearwardly.
[0034] Switch 27 has a downwardly depending pin or
stud 30 which acts as a pawl release guide. The pin 30
is laterally offset so that left to right movement of the
switch moves the pin rearwardly and movement from
right to left moves the pin forwardly. The pin 30 engages
the forward surface of pawl member 12 to form a cam
and cam follower arrangement.
[0035] The operation of the forceps handle is de-
scribed with reference to Figures 6 and 7. Figures 6a to
6d show partial views of the switch assembly B.
[0036] In Figure 6a the switch 27 is in the right-hand
position. The plunger 28 is engaged in the right hand
recess 47 in surface 46.
[0037] The pin 30 is at the most rearwardly position
and bears against the forward surface of pawl member
12 disengaging the latter from the ratchet 19.
[0038] Movement of the switch 27 to the left, as shown
in Figure 6c moves pin 30 forwardly allowing spring 14
to urge the pawl into engagement with the ratchet pre-
venting opening of the forceps jaws. Movement of the
switch 27 to the right as shown in Figure 6d releases the
pawl permitting opening of the jaws.
[0039] Figure 6b illustrates a quick temporary release
of the pawl by sliding member 25 in a rearward direction.
Pin 30 pushes pawl 12 directly rearwardly allowing free
use of the jaws. Release of the member 25 re-engages
the ratchet mechanism.

Claims

1. A laparoscopic forceps which comprises:

a handle which comprises left and right bow
members (15, 8) pivotally connected to a mount-
ing core (1) in a scissors-like arrangement, and
adapted to engage a user’s finger and thumb in
use;
a tubular housing (41) extending from the handle
and carrying an actuator rod (42) (42), defining
the forceps axis;
a switchable ratchet mechanism (12, 19) which
can be moved between locked and unlocked po-
sitions, and which, when locked, allows closure
and prevents opening of the jaws and, when un-
locked, allows free opening and closing of the
jaws, in which the ratchet mechanism includes
a switch member (27),

wherein the forceps includes a jaws mechanism dis-
posed at the end of the tubular housing remote from
the handle engaged to the actuator rod and arranged
so that the jaws may be opened or closed by actu-
ation of the handle;

characterised in that the switch member (27) ex-
tends longitudinally of the handle and is mounted on
the handle by means of a pivot at the end thereof
which is closest to the user between the bow mem-
bers, so that it can be moved laterally relative to the
forceps axis about the pivot between a first position
in which the ratchet mechanism is locked and a sec-
ond position in which the ratchet mechanism is un-
locked, and in which the switch member is secured
by the pivot to a release member (25) which can slide
relative to the mounting core between a forward first
position in which the ratchet mechanism is locked
and a rearward second position closer to the user in
which the ratchet mechanism is unlocked.

2. A laparoscopic forceps as claimed in claim 1, where-
in the ratchet mechanism includes a ratchet (19) car-
ried by the first bow member (15) and a pawl (12)
carried by the second bow member (8), the ratchet
and pawl being engaged in the locked position of the
mechanism and disengaged in the unlocked posi-
tion.

3. A laparoscopic forceps as claimed in claim 2, where-
in a spring (14) is arranged to urge the pawl (12) into
engagement with the ratchet (19).

4. A laparoscopic forceps as claimed in claim 3, where-
in the switch member (27) includes a formation
adapted to form a cam surface extending rearwardly
of the pivot to engage a surface of the pawl (12)
adapted to form a cam follower; arranged so that the
movement of the switch member from the locked to
unlocked position urges the pawl away from the
ratchet (19) against the action of the spring (14) to
disengage the pawl and ratchet.

5. A laparoscopic forceps as claimed in claim 4, where-
in the cam surface comprises a pin or stud (30) de-
pending from the body of the switch member.

6. A laparoscopic forceps as claimed in any of claims
1 to 3, wherein the switch member (27) engages the
ratchet (19) in use to urge the latter out of engage-
ment with the pawl (12).

7. A laparoscopic forceps as claimed in claim 1, where-
in the release member (25) has an upward projection
defining a forwardly facing finger grip or other manual
engagement surface.

8. A laparoscopic forceps as claimed in claim 7, where-
in the release member (25) and switch member (27)
are disposed longitudinally on the upper centre por-
tion of the handle.

9. A laparoscopic forceps as claimed in claim 8, where-
in the forward facing engagement surface of the re-
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lease member and upper surface of the switch mem-
ber (27) define a continuous, smooth profile.

10. A laparoscopic forceps as claimed in any preceding
claim, including a rotatable sleeve (32) forward of
the switch and release members (25), the sleeve be-
ing connected to the actuator rod (42) so that rotation
of the sleeve causes rotation of the jaws.

11. A laparoscopic forceps as claimed in claim 10,
wherein the sleeve (32) is provided with radial pro-
jections dimensioned to define finger engaging re-
cesses between adjacent projections.

Patentansprüche

1. Laparoskopische Zange, umfassend:

- einen Griff, der linke und rechte Bügelbauteile
(15, 18) umfasst, die in einer scherenartigen An-
ordnung schwenkbar mit einem Befestigungs-
mittelteil (1) verbunden und ausgelegt sind, bei
Verwendung mit einem Finger und dem Dau-
men eines Benutzers zusammen zu wirken;
- ein röhrenförmiges Gehäuse (41), das sich
ausgehend von dem Griff erstreckt und eine Be-
tätigungsstange (42) führt, die die Zangenachse
definiert;
- einen schaltbaren Ratschenmechanismus (12,
19), der zwischen verriegelten und entriegelten
Positionen bewegt werden kann und der, wenn
er verriegelt ist, ein Schließen der Backen er-
möglicht und ein Öffnen derselben verhindert
und, wenn er entriegelt ist, ein freies Öffnen und
Schließen der Backen ermöglicht, wobei der
Ratschenmechanismus ein Schaltbauteil (27)
aufweist,

wobei die Zange einen an dem Ende des röhrenför-
migen Gehäuses entfernt von dem Griff angeordne-
ten Bakkenmechanismus aufweist, der mit der Be-
tätigungsstange in Wirkverbindung steht und so aus-
gelegt ist, dass die Backen durch Betätigung des
Griffs geöffnet oder geschlossen werden können;
dadurch gekennzeichnet, dass das Schaltbauteil
(27) sich in Längsrichtung des Griffs erstreckt und
mittels einer Schwenkeinrichtung an dem Griff an
dessen Ende befestigt ist, das sich am nächsten zu
dem Benutzer zwischen den Bügelbauteilen befin-
det, so dass er lateral relativ zu der Zangenachse
um die Schwenkeinrichtung zwischen einer ersten
Position, in der der Ratschenmechanismus verrie-
gelt ist, und einer zweiten Position, in der der Rat-
schenmechanismus entriegelt ist, bewegt werden
kann, und wobei das Schaltbauteil mittels der
Schwenkeinrichtung an einem Freigabebauteil (25)
gesichert ist, der relativ zu dem Befestigungsmittel-

teil zwischen einer vorderen ersten Position, in der
der Ratschenmechanismus verriegelt ist, und einer
rückwärtigen zweiten Position näher zu dem Benut-
zer, in der der Ratschenmechanismus entriegelt ist,
gleiten kann.

2. Laparoskopische Zange nach Anspruch 1, wobei der
Ratschenmechanismus eine Ratsche (19), die von
dem ersten Bügelbauteil (15) getragen ist, und eine
Klinke (12) umfasst, die von dem zweiten Bügelbau-
teil (8) getragen ist, wobei die Ratsche und Klinke in
der verriegelten Position des Mechanismus in Wirk-
verbindung stehen und in der entriegelten Position
voneinander gelöst sind.

3. Laparoskopische Zange nach Anspruch 2, wobei ei-
ne Feder (14) angeordnet ist, um die Klinke (12) in
Wirkverbindung mit der Ratsche (19) zu drängen.

4. Laparoskopische Zange nach Anspruch 3, wobei
das Schaltbauteil (27) eine Gestalt aufweist, die aus-
gelegt ist, um eine sich rückwärtig der Schwenkein-
richtung erstreckende Kurvenfläche zu bilden, um
mit einer Fläche der Klinke (12) zusammen zu wir-
ken, die ausgebildet ist, um eine Kurvenfolgeeinrich-
tung zu bilden, die ausgelegt, so dass die Bewegung
des Schaltbauteils von der verriegelten in die entrie-
gelte Position die Klinke gegen die Wirkung der Fe-
der (14) weg von der Ratsche (19) drängt, um die
Klinke und die Ratsche voneinander zu trennen.

5. Laparoskopische Zange nach Anspruch 4, wobei die
Kurvenfläche abhängig von dem Körper des Schalt-
bauteils einen Stift oder Zapfen (30) umfasst.

6. Laparoskopische Zange nach einem der Ansprüche
1 bis 3, wobei das Schaltbauteil (27) bei Verwendung
mit der Ratsche (19) in Wirkverbindung steht, um die
letztere aus der Wirkverbindung mit der Klinke (12)
heraus zu drängen.

7. Laparoskopische Zange nach Anspruch 1, wobei
das Freigabebauteil (25) einen nach oben ragenden
Vorsprung aufweist, der einen nach vorne weisen-
den Halt für Finger oder eine andere manuelle Wirk-
verbindungsfläche definiert.

8. Laparoskopische Zange nach Anspruch 7, wobei
das Freigabebauteil (25) und das Schaltbauteil (27)
in Längsrichtung auf dem oberen mittleren Teil des
Griffs angeordnet sind.

9. Laparoskopische Zange nach Anspruch 8, wobei die
nach vorne weisende Wirkverbindungsfläche des
Freigabebauteils und eine obere Fläche des Schalt-
bauteils (27) ein kontinuierliches, glattes Profil defi-
nieren.
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10. Laparoskopische Zange nach einem vorherigen An-
spruch, mit einer drehbaren Hülse (32) vor den
Schalt- und Freigabebauteilen (25), wobei die Hülse
mit der Betätigungsstange (42) verbunden ist, so
dass eine Drehung der Hülse eine Drehung der Bak-
ken bewirkt.

11. Laparoskopische Zange nach Anspruch 10, wobei
die Hülse (32) mit radialen Vorsprüngen ausgestat-
tet ist, die dimensioniert sind, um Fingerwirkverbin-
dungsausnehmungen zwischen benachbarten Vor-
sprüngen zu definieren.

Revendications

1. Pince laparoscopique comprenant :

une poignée qui comprend des éléments en for-
me d’anse gauche et droit (15, 8) raccordés de
manière pivotante à une âme de montage (1)
selon un agencement en forme de ciseaux, et
adaptés pour recevoir un doigt et le pouce d’un
utilisateur lors de l’utilisation ;
un boîtier tubulaire (41) s’étendant à partir de la
poignée et supportant une tige d’actionneur
(42), définissant l’axe de la pince ;
un mécanisme d’encliquetage pouvant être
commuté (12, 19) qui peut passer de la position
bloquée à la position débloquée, et qui, lorsqu’il
est bloqué, permet la fermeture et empêche
l’ouverture des mâchoires et, lorsqu’il est déblo-
qué, permet d’ouvrir et de fermer librement les
mâchoires, dans lequel le mécanisme d’encli-
quetage comprend un élément de commutation
(27),

dans lequel la pince comprend un mécanisme de
mâchoires disposé à l’extrémité du boîtier tubulaire
à distance de la poignée mise en prise par la tige
d’actionneur et agencée de sorte que les mâchoires
peuvent être ouvertes ou fermées par l’actionne-
ment de la poignée ;
caractérisée en ce que l’élément de commutation
(27) s’étend de manière longitudinale par rapport à
la poignée et est monté sur la poignée au moyen
d’un pivot au niveau de son extrémité qui est la plus
proche de l’utilisateur entre les éléments en forme
d’anse, de sorte qu’il peut être déplacé latéralement
par rapport à l’axe de pince autour du pivot entre une
première position dans laquelle le mécanisme d’en-
cliquetage est bloqué et une seconde position dans
laquelle le mécanisme d’encliquetage est débloqué,
et dans laquelle l’élément de commutation est fixé
par le pivot à un élément de déblocage (25) qui peut
coulisser par rapport au moyeu de montage entre
une première position vers l’avant dans laquelle le
mécanisme d’encliquetage est bloqué et une secon-

de position vers l’arrière plus près de l’utilisateur,
dans laquelle le mécanisme d’encliquetage est dé-
bloqué.

2. Pince laparoscopique selon la revendication 1, dans
laquelle le mécanisme d’encliquetage comprend un
rochet (19) supporté par le premier élément en forme
d’anse (15) et un cliquet (12) supporté par le second
élément en forme d’anse (8), le rochet et le cliquet
étant mis en prise dans la position bloquée du mé-
canisme et dégagés dans la position débloquée.

3. Pince laparoscopique selon la revendication 2, dans
laquelle un ressort (14) est agencé pour pousser le
cliquet (12) en mise en prise avec le rochet (19).

4. Pince laparoscopique selon la revendication 3, dans
laquelle l’élément de commutation (27) comprend
une formation adaptée pour former une surface de
came s’étendant vers l’arrière du pivot pour coopérer
avec une surface du cliquet (12) adaptée pour former
un poussoir de came ; agencée de sorte que le mou-
vement de l’élément de commutation de la position
bloquée à la position débloquée éloigne le cliquet du
rochet (19) contre l’action du ressort (14) pour dé-
gager le cliquet et le rochet.

5. Pince laparoscopique selon la revendication 4, dans
laquelle la surface de came comprend une broche
ou goujon (30) dépendant du corps de l’élément de
commutation.

6. Pince laparoscopique selon l’une quelconque des
revendications 1 à 3, dans laquelle l’élément de com-
mutation (27) coopère avec le rochet (19) lors de
l’utilisation pour pousser ce dernier hors de mise en
prise d’avec le cliquet (12).

7. Pince laparoscopique selon la revendication 1, dans
laquelle l’élément de déblocage (25) a une saillie
ascendante définissant une prise de doigt orientée
vers l’avant ou une autre surface de mise en prise
manuelle.

8. Pince laparoscopique selon la revendication 7, dans
laquelle l’élément de déblocage (25) et l’élément de
commutation (27) sont disposés longitudinalement
sur la partie centrale supérieure de la poignée.

9. Pince laparoscopique selon la revendication 8, dans
laquelle la surface de mise en prise orientée vers
l’avant de l’élément de déblocage et la surface su-
périeure de l’élément de commutation (27) définis-
sent un profil continu lisse.

10. Pince laparoscopique selon l’une quelconque des
revendications précédentes, comprenant un man-
chon rotatif (32) vers l’avant des éléments de com-
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mutation et de déblocage (25), le manchon étant rac-
cordé à la tige d’actionneur (42) de sorte que la ro-
tation du manchon provoque la rotation des mâchoi-
res.

11. Pince laparoscopique selon la revendication 10,
dans laquelle le manchon (32) est muni de saillies
radiales dimensionnées pour définir des évidements
de réception de doigt entre des saillies adjacentes.
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