WO 03/034924 Al

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

TN

(10) International Publication Number

WO 03/034924 Al

1 May 2003 (01.05.2003) PCT

(51) International Patent Classification”: A61B 17/04, (81)
17/06, 17/10

(21) International Application Number: PCT/US02/33747

(22) International Filing Date: 22 October 2002 (22.10.2002)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

60/345,212 22 October 2001 (22.10.2001)  US

(71) Applicant: INTERVENTIONAL THERAPIES, L.L.C.
[US/US]; One Gorham Island, Westport, CT 06880 (US).

(72) Inventors: SHIKHMAN, Oleg; 286 Strobel Road, Trum-
bull, CT 06611 (US). SCIRICA, Paul, A.; 264 Thompson
Street, Huntington, CT 06484 (US).

(74) Agent: BEDINGFIELD, Herbert, M.; Cantor Colburn
LLP, 55 Griffin Road South, Bloomfield, CT 06002 (US).

(L))

Publ

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, T], TM, TN, TR, TT, TZ, UA, UG, UZ, VN,
YU, ZA, 7ZM, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
TR), OAPI patent (BF, BJ, CE CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

ished:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

[Continued on next page]

(54) Title: WOUND SUTURING DEVICE

(57) Abstract: A wound suturing device is
provided, comprising a housing (120) and an
elongated shaft (16) connected thereto and at least
one needle (26, 28) within the shaft, the at least one
needle configured to travel distally across a tissue
engaging gap within a tissue engaging section (14)
positioned distally from the housing on said shaft,
wherein the tissue receiving gap has two opposing
surfaces into which one side of a wound can be
received, wherein the gap is shaped to have a depth
to facilitate the placement of the edge of a wound
therein such that at least one surface comprises a
stop surface, wherein the stop surface is squared at
a middle portion thereof to provide good tactile feel
to the surgeon when tissue is engaged. A trigger
mechanism for actuating at least one needle is
also provided, the trigger mechanism configured
to prevent incomplete needle actuation, the trigger
mechanism comprising a housing and a trigger (40)
configured to move relative to said housing, at least
one track means positioned on one of the trigger
and the housing, the at least one track means
including a first end portion and a second end

portion and a plurality of ratchet teeth between the first and second end portions, and a pin means (130) slideable within the track
means as the trigger is actuated in a first direction, the pin means engaging the ratchet teeth as the trigger is actuated, wherein each
of the ratchet teeth prevent movement of said trigger in a second direction as the ratchet teeth engage the pin means. An automatic
needle sector mechanism (80) is also provided, configured relative to and including a needle trigger mechanism, the automatic
needle selector mechanism comprising a trigger mechanism movable relative to a housing, the trigger mechanism engageable with
a selector arm such that the engaged selector arm is in a first position prior to actuation of the trigger mechanism, and wherein the
engaged selector arm is in a second position subsequent to actuation of the trigger mechanism.
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WOUND SUTURING DEVICE

BACKGROUND

When performing catheterization procedures, such an angiography or
angioblasty, a catheter is generally introduced percutaneously (i.e., through the skin)
into the vascular system by first penetrating the skin and underlying tissue, and then the
blood vessel with a sharpened hollow needle. Location of a blood vessel, such as an
artery, is typically achieved by feeling for the pulse, since such structures usually cannot
be seen through the skin. Next, a guide wire is commonly inserted through the lumen
of the hollow needle and is caused to enter the selected blood vessel. Subsequently, the
needle is typically slid off the guide wire and a combination of a dilator and sheath are
fed over the guide wire and pushed through the skin to enter the vessel. The guide wire
and dilator can then be removed, and the desired catheter used to carry out the
procedure is fed through the lumen of the sheath and advanced through the vascular
system until the working end of the catheter is appropriately positioned. Following the
conclusion of the catheterization procedure, the working catheter will be withdrawn
and, subsequently, the sheath can also be removed from the wound, or left in place to
facilitate closure.

At this point in the procedure, thé vessel leakage is controlled in order to stem
the flow of blood through the puncture. Because it is common practice to administer a
blood thinning agent to the patient prior to many of the catheterization procedures,
stemming the blood flow can be troublesome. A common method of sealing the wound
is to maintain external pressure over the vessel until the puncture naturally seals. This

method of puncture closure typically takes at least thirty minutes, with the length of
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time usually being substantially greater if the patient is hypertensive or anti-coagulated.
In some anti-coagulated patients, the sheath is left in place for hours to allow the anti-
coagulant to wear off. When human hand pressure is utilized, it can be uncomfortable
for the patient and can use costly professional time on the part of the hospital staff.
Other pressure techniques, such as pressure bandages, sandbags or clamps, have been
employed, but these devices also require the patient to remain motionless for an
extended period of time and the patient must be closely monitored to ensure their
effectiveness.

There remains a need in the art for effective percutaneous tissue closure that i(s

quick, easy to instruct and easy to learn, effective and comfortable for the patient.

SUMMARY

The above described and other disadvantages of the prior art are overcome and
alleviated by the present wound suturing device, comprising a housing and an elongated
shaft connected thereto and at least one needle within the shaft, the at least one needle
configured to travel distally across a tissue engaging gap within a tissue engaging
section positioned distally from the housing on said shaft, wherein the tissue receiving
gap has two opposing surfaces into which one side of a wound can be received, wherein
the gap is shaped to have a depth to facilitate the placement of the edge of a wound
therein such that at least one surface comprises a stop surface, wherein the stop surface
is squared at a middle portion thereof to provide good tactile feel to the surgeon when
tissue is engaged.

. The above described and other disadvantages of the prior art are also overcome
and alleviated by the present trigger mechanism for actuating at least one needle, the
trigger mechanism configured to prevent incomplete needle actuation, the trigger
mechanism comprising a housing and a trigger configured to move relative to said
housing, at least one track means positioned on one of the trigger and the housing, the
at least one track means including a first end portion and a second end portion and a
plurality of ratchet teeth between the first and second end portions, and a pin means
slideable within the track means as the trigger is actuated in a first direction, the pin

means engaging the ratchet teeth as the trigger is actuated, wherein each of the ratchet
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teeth prevent movement of said trigger in a second direction as the ratchet teeth engage
the pin means.

The above described and other disadvantages of the prior art are also overcome
and alleviated by the present automatic needle sector mechanism, configured relative to
and including a needle trigger mechanism, the automatic needle selector mechanism
comprising a trigger mechanism movable relative to a housing, the trigger mechanism
engageable with a selector arm such that the engaged selector arm is in a first position
prior to actuation of the trigger mechanism, and wherein the engaged selector arm is in
a second position subsequent to actuation of the trigger mechanism.

The above described and other features are exemplified by the following figures

and detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS
Referring now to the figures wherein the like elements are numbered alike:
FIGURE 1 is a side plan view of the an exemplary wound suturing apparatus;
FIGURE 2 is a bottom perspective view of an exemplary retainer member;
FIGURES 3-5 illustrate perspective views of an exemplary actuation
mechanism;
FIGURE 6 is a perspective view of an exemplary slip-free mechanism;
FIGURES 7 and 8 are cross sectional and perspective views, respectively, of an
exemplary tissue engagement section;
FIGURE 9 is a cross sectional view of an exemplary suture and ferrules; and
FIGURE 10 is a cross sectional view of an exemplary needle and spherical

member.

DETAILED DESCRIPTION

Referring to the drawings, wherein like reference numerals identify similar or
identical elements throughout the several views, an apparatus for applying a suture to
body tissue is illustrated in FIGURE 1 and is designated generally by reference numeral
10. Note that the terms "first" and "second" as used herein are for the reader's
convenience and should not be interpreted as necessarily denoting the order in which

the components are actuated.



10

15

20

25

30

WO 03/034924 PCT/US02/33747

4

Referring to FIGURE 1, an exemplary wound suturing apparatus 10 is shown
having a housing 12, a tissue engaging portion 14, a shaft 16 extending from an opening
18 in the housing to the tissue engaging section 14, and a flexible guide tube 20 coupled
at 22 to the tissue engaging section 14. The housing 12 has a body shaped like a pistol
having a handle portion 24, and is illustrated in the exemplary embodiment as a two-
piece construction of molded plastic. The apparatus 10 includes a pair of needles 26
and 28, which extend from housing 12 through the shaft 16 into the tissue engaging
section 14. Each needle 26 and 28 has a non-tissue engaging end in the housing having
a spherical member 30 and 32, such as a ball or bearing, respectively, attached thereto.
Both needles 26 and 28 and spherical members 30 and 32 may be a made of metal, such
as surgical stainless steel. The spherical members 30 and 32 may have a bore into
which the non-tissue engaging ends of the needles 26 and 28, respectively, extend and
joined thereto, such as by welding.

The apparatus 10 includes an actuator member 34 having two pins 36 extending
into holes in the sides of housing 12 upon which the actuator member is pivotally
mounted in the housing. Actuator member 34 has a portion that extends through an
opening 38 in housing 12 to provide a trigger 40. A coil spring 42 is provided which
hooks at one end in a notch 44 of actuator member 34 and is wound at the other end
around a pin 46 located in holes in the sides of housing 12, such that the actuator
member 34 is spring biased to retain trigger 40 normally in a forward position, as
shown for example in FIG. 1. A notch 48 is provided in the actuator member 34 which
is shaped to receive one of the non—engéging ends of needles 26 or 28, i.e., spherical
members 30 or 32, to be driven forward by the actuator member 34 by a user pulling the
trigger portion 40 of actuator member 34 towards handle portion 24. Two grooves 50
are provided by three fingers 52 into which portions of the needles 26 or 28 proximate
to the spherical members 30 or 32, respectively, may lie.

A retainer member 54 is fixed in housing 12 by two flanges 56, 58 above the
actuator member 34 within mating surfaces 57. As best shown in FIGURE 2, the
retainer member 54 has a chamber 60 having a lower opening 62 and two grooves 64
formed by fingers 66 which allow the spherical members 30 or 32 of needles 26 or 28,
respectively, to be received in chamber 60 to restrict movement of the needle when held

therein. The lower surface 68 of retainer member 54 is curved and faces
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correspondingly shaped fingers 52 of actuator member 34, such that the actuator
member 34 is slidable along lower surface 68 responsive to a user pulling and releasing
trigger 34.

Referring now to FIGURES 3-6, an exemplary actuator mechanism 34 is shown
in detail by the various perspective views. As described above, the actuator mechanism
34 includes a trigger portion 40, pins 36, a notch 44 for receipt of a coil spring 42, a
notch 48 shaped to receive one of the non-engaging ends of needles 26 or 28, and
grooves 50 provided by three fingers 52 into which portions of the needles 26 or 28
proximate to the spherical members 30 or 32, respectively, may lie.

Referring again to FIGURE 1, a needle selection mechanism is provided
including a selector lever (or arm) 80, which is rotationally coupled with a cam member
82. The cam member 30 is supported by an adapter 84 in housing 12. The cam
member 82 is mounted in housing 12 by two flanges 86, 88. The selector lever 80 is
pivotally mounted by a pin 90 extending downwards from a distal end portion of the
selector lever into a notch 92 in the housing 12. The selector lever 80 has a
downwardly protruding member 94 which is received in a notch 96 of cam member 82
to rotate cam member 82 in a pocket between flanges 86 and 88 as the selector lever 90
is moved left or right. The cam member 82 has a tapered surface 98 to facilitate its
rotation in pocket and two tapered apertures 100 and 102 through which needles 26 and
28 respectively extend. The selector lever 80 further includes a proximal pin 104
configured to engage a slot, shown generally at 106 on an upper portion of the actuator
member 34.

In an initial configuration, the proximal pin 104 is positioned in a left lobe 108
of slot 106. During an initial actuation of the trigger portion 40, the proximal pin 104
of the selector mechanism 80 travels to trough 110 of the slot 106. During this
actuation, the orientation of the cam member 82 is such that the needle 28 is in an
engaged position within the grooves 50, 48 of the actuator member 34 while the needle
26 is disengaged from the grooves 50, 48. The lobes 108, 112 and trough 110 of the
slot 106 is configured such that release of the actuated trigger portion 40 causes the
proximal pin 104 to travel into the right lobe 112 of the slot 106. This causes the
proximal portion of the selector mechanism 80 to shift to the right, and at the same

time, causes the cam member 82 to rotate in the same direction. The cam member 82
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urges the needle 28 out of the grooves 50, 48 in the actuator mechanism 34 and
simultaneously urges the needle 26 into the grooves 50, 48 in the actuator mechanism
34, Thus, a second actuation of the trigger portion 40 urges needle 26 in a distal
direction but does not actuate the needle 28.

Referring now to FIGURES 5 and 6, the actuator mechanism 34 is provided
with a slip-free mechanism, shown generally at 120. The slip-free mechanism 120
generally comprises dual ratchet tracks 122, 124, each with a plurality of ratchet teeth
126, 128. The ratchet tracks and teeth are configured to engage a traveling pin portion
130 of spring 132 (shown in FIGURE 1). Referring to FIGURE 6, the traveling pin
portion 130 resides initially at a distal region 136 of ratchet track 122 and is biased
against an upper wall 138 of the ratchet track 122. During initial actuation of the
trigger portion 40 of the actuation member 34, the traveling pin portion 130 traverses
the ratchet teeth 126. After a full actuation of the trigger portion 40, the traveling pin
portion 130 moves into a first return channel 140. Release of the trigger portion 40
positions the traveling pin portion 130 at a distal region 142 of the second ratchet track
124. During a second actuation of the trigger portion 40, the traveling pin portion 130
traverses the ratchet teeth 128. After a full second actuation of the trigger portion, the
traveling pin portion 130 moves into a second return channel 144. Release of the
trigger portion 40 positions the traveling pin portion 130 at a distal region 146 of a
lockout track 148. The traveling pin portion 130 is thereafter prevented from further
movement by lockout stop 150.

Thus, the slip-free mechanism 120 and the traveling pin portion 132 of the
spring 130 allow for only two actuations of the actuator mechanism 34. At the same
time, the ratchet teeth 126 and 128 within the ratchet paths 122 and 124 prevent partial
actuation of the actuator mechanism 34 and thus, partial deployment of the needles 26,
28.

Referring to FIGURE 7, to orient the needles 26 and 28 within the tissue
engagement section 14, the two needles 26 and 28 are configured to travel through
generally parallel tracks 170, 172 in an x-z plane as they exit the shaft 16 and cross the
tissue engaging section 14. To maximize the separation of the needles 26 and 28, the
shaft 16 is oval in cross-section, having a major axis of the oval (though the cross-

section may be circular or any convenient shape) for at least a substantial portion of the
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shaft as it extends to shaft end near the tissue engaging section 14. The tissue engaging
section 14 of the tissue suturing apparatus 12 further includes a first opening 174, a
second opening 176, and third 178 and fourth 180 openings providing access to distal
channels 182 and 184, which are each capable of holding a needle capturing portion
186 and 188, respectively (see FIGURE 9), received through openings 178 and 180,
respectively. Needle capturing portions 58a and 60a are referred to herein as ferrules,
such as described, for example, in U.S. Patent Nos. 5,431,666 and 5,766,183, but may
be any means by which a suture may be captured at the tip of aneedle. The ferrules 186
and 188 each have an opening' to an interior cavity shaped to enable the ferrule to
frictionally engage the end of the needles 26 and 28, respectively, when received in the
interior cavity. Bach ferrule may be made of metal or plastic and may be oval in cross-
section such that they can frictionally engage the tip of a needle. The ferrules 186 and
188 are each connected to one end of the two ends of a length of suture material or
thread 190 extending through a suture tube or channel (not shown) positioned either in
the elongated body 16 or in the flexible member 20.

In another embodiment one or more of the ferrules 186, 188 includes an interior
cavity with an angled cross section providing multiple lines of interference. In another
embodiment, the interior cavities of the ferrules 186, 188 have triangular cross sections,
providing three lines of interference during engagement of the ferrule interiors with the
distal tips of the needles. In another embodiment, the interior cavities of the ferrules
186, 188 have square cross-sections, providing four lines of interference during
engagement of the ferrule interiors with the distal tips of the needles.

With reference to FIGURES 7 and 8, the tissue engaging section 14 has a first
gap 192 and a second gap 194 in which the first gap 192 is along the lower side of
section 14 and the second gap 194 is along the opposite upper side of section 14 and
forward with respect to the first gap along the length of the section 14 in a direction
distal from housing 12. The first gap 192 has two opposing surfaces 196 and 198 into
which one side of a wound can be received, where opening 176 is located along surface
196 and opening 180 to ferrule holder 184 is located along surface 198 facing opening
176. Similarly, the second gap 194 has two opposing surfaces 200 and 202 into which
the other side of the wound can be received, where opening 174 is located along surface

200 and the opening 178 to ferrule holder 182 is located along surface 202 and faces
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opening 174. Each gap 192 and 194 is shaped to have a depth to facilitate the
placement of the edge of a wound therein. Surface 198, which is the distal face of the
first gap 192, and surface 202, which is the proximal face of the second gap 194 both
serve as stop surfaces for the tissue engaging section 14. Such stop surfaces 198, 200
assist in the placement of the tissue engaging section 14 relative to the wound as will be
described further below. End portions 210 and 212 of the tissue engaging section are
angled with respect to each other as shown in FIGURE 8 to facilitate placement of end
212 with guide section 20 through a sheath (or cannula) and the puncture wound to
maximize blood vessel engagement. The two ferrules 186 and 188 and suture material
190 may be located in apparatus 10 during manufacture.

With reference to FIGURE 8, in one embodiment, stop surfaces 198 and 200 are
squared at a middle portion thereof to provide good tactile feel to the surgeon of the
stop points. In another embodiment, the stop surfaces may have an angle with regard to
the longitudinal axis of the first end portion 210 of the tissue engaging section 14 of
between about 85 and 95 degrees. In another embodiment, the stop surfaces have an
angle of about 90 degrees.

Referring still to FIGURE 8, in one embodiment, wall 196 of the first gap 192
has an angle theta of between about 40 and 50 degrees with regard to the longitudinal
axis of the first end portion 210 of the tissue engaging section 14. In another
embodiment, wall 196 has an angle theta of about 45 degrees.

Referring still to FIGURE 8, in one embodiment, wall 202 of the first gap 194
has an angle beta of between about 25 and 35 degrees with regard to the longitudinal
axis of the first end portion 210 of the tissue engaging section 14. In another
embodiment, wall 202 has an angle beta of about 30 degrees.

Thus, by the above described exemplary ranges of the geometry of the tissue
engaging section 14, an aggressive tissue contacting surface is described to facilitate
bite of tissue, particularly for wound suturing devices having small sizes, where
positive tissue capture and stop indication is particularly advantageous. In one
embodiment, the tissue engaging section 14 has a size between about 6 and 8 French.
In another embodiment, the tissue engaging section 14 has a size of about 7 French.

The tissue engagement section 14 may be made of metal, such as stainless steel,

or other rigid biocompatible material. For example, the tissue engagement section may
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be made of two pieces of shaped metal having bores providing the desired openings,
channels, and receptacles, joined together down the middle along section by welding or
heat shrinking of heat shrinkable tubing connecting the two pieces. The components in
the housing 12, such as the actuator member 34, selector lever 80, and needle retainer
220, may be made of molded plastic.

A guide section 20 is attached to end 212 (FIG. 8) of the tissue engaging section
14. As shown best in FIG. 1, the guide section 20 has a flexible tube 21 having an
opening (not shown) through which a guide wire may be received. The tube 20 may be
made of a biocompatible plastic, like heat shrink tubing, and the ramp may be made of
plastic or metal, which is attached or joined within tube 20.

While the invention has been described with reference to an exemplary
embodiment, it will be understood by those skilled in the art that various changes may
be made and equivalents may be substituted for elements thereof without departing
from the scope of the invention. In addition, many modifications may be made to adapt
a particular situation or material to the teachings of the invention without departing
from the essential scope thereof. Therefore, it is intended that the invention not be
limited to the particular embodiment disclosed as the best mode contemplated for
carrying out this invention, but that the invention will include all embodiments falling

within the scope of the appended claims.
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What is claimed is:

1. A suturing apparatus, comprising:

a housing and an elongated shaft connected thereto; and

at least one needle within said shaft, the at least one needle configured to
travel distally across a tissue engaging gap within a tissue engaging section positioned
distally from said housing on said shaft, wherein the tissue receiving gap has two
opposing surfaces into which one side of a wound can be received, wherein said gap is
shaped to have a depth to facilitate the placement of the edge of a wound therein such
that at least one surface comprises a stop surface, wherein said stop surface is squared
at a middle portion thereof to provide good tactile feel to the surgeon when tissue is

engaged.

2. The suturing apparatus of claim 1, wherein said stop surface has an angle
relative to the longitudinal axis of a tissue engaging section of the suturing apparatus,

and wherein said angle is between about 85 and 95 degrees.

3. The suturing apparatus of claim 1, wherein a second, opposing wall of
said tissue receiving gap has an angle facilitating sliding of tissue across said second

wall.

4. The suturing apparatus of claim 3, wherein said angle is between about
40 and 50 degrees relative to the longitudinal axis of the tissue engaging section.
5. The suturing apparatus of claim 3, wherein said angle is between about

25 and 35 degrees relative to the longitudinal axis of the tissue engaging section.

6. The suturing apparatus of claim 1, wherein said tissue engaging section

has a size of between about 6 and 8 French.

7. The suturing apparatus of claim 1, further comprising at least one ferrule
connected to one end of two ends of a length of suture material or thread, the at least

one ferrule positioned distally from the at least one needle across said tissue engaging

gap.
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8. The suturing device of claim 7, wherein said ferrules have an interior

cavity shaped according to one of an oval, triangular and square cross-section.

9. A trigger mechanism for actuating at least one needle, the trigger
mechanism configured to prevent incomplete needle actuation, the trigger mechanism
comprising:

a housing and a trigger configured to move relative to said housing;

said trigger including at least one track thereon, the at least one track
including a first end portion and a second end portion and a plurality of ratchet teeth
between said first and second end portions;

the housing including a pin slideable within said track as said trigger is
actuated in a first direction, the pin engaging said ratchet teeth as said trigger is
actuated, wherein each of said ratchet teeth prevent movement of said trigger in a

second direction.

10.  The trigger mechanism of claim 9, wherein said trigger includes a
second track, the second track connected to said second end portion, the second track
configured to accept said pin upon full actuation of said trigger, the second track

permitting movement of said trigger in said second direction.

11. The trigger mechanism of claim 9, wherein said trigger includes a
plurality of ratcheted tracks and at least one return track permitting trigger movement in
said second direction, and wherein said pin is biased to sequentially travel down a first
ratcheted track during a first actuation of said trigger, down said return track during
resetting of said trigger, and down a second ratcheted track during a second actuation of

said trigger.

12. The trigger mechanism of claim 9, wherein said trigger includes a
lockout track, said lockout track preventing substantial movement of said trigger in one

of said first and said second directions.
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13. A trigger mechanism for actuating at least one needle, the trigger
mechanism configured to prevent incomplete needle actuation, the trigger mechanism
comprising:

a housing and a trigger configured to move relative to said housing;

at least one track means positioned on one of the trigger and the housing,
the at least one track means including a first end portion and a second end portion and a
plurality of ratchet teeth between said first and second end portions;

a pin means slideable within said track means as said trigger is actuated
in a first direction, the pin means engaging said ratchet teeth as said trigger is actuated,
wherein each of said ratchet teeth prevent movement of said trigger in a second

direction as said ratchet teeth engage said pin means.

14.  An automatic needle sector mechanism, configured relative to and
including a needle trigger mechanism, said automatic needle selector mechanism
comprising:

a trigger mechanism movable relative to a housing, the trigger
mechanism engageable with a selector arm such that said engaged selector arm isin a
first position prior to actuation of said trigger mechanism, and wherein said engaged

selector arm is in a second position subsequent to actuation of said trigger mechanism.

15. The automatic needle selector mechanism of claim 14, wherein said
trigger mechanism is configured to actuate a first needle during a first actuation of said
trigger mechanism, and wherein upon complete actuation and resetting of said trigger
mechanism, said trigger mechanism is configured to actuate a second needle and said

engaged selector arm is in said second position.
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16. The automatic needle selector mechanism of claim 14, wherein said
engaged selector arm is engageable with a rotating needle selection piece, the needle
section piece having at least two needles provided in apertures set at least partially
radially away from the point of rotation of the needle selection piece, wherein a first
needle is configured to be actuated by said trigger mechanism in a first needle selection
piece position, and wherein a second needle is configured to be actuated by said trigger

mechanism in a second needle selection piece position.
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