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“Myinvention-relates:to-surgical instruments, -and ‘more
:particularly, :to zan- improved . X-joint -for :surgical .instru-
=ments. Briefly, - the sinvention includes beveling ‘and
sroundingthe:opposed surfaces forming:cracks:at the ‘X-
-joint 0 {that sutures -and 'ligatures: will :not: catch on the
joint:whenithe.instrument is!in:use.

"In.surgery, there arei!frequent operations involving the
use of surgical forceps, hemostits, ligators, :and ‘needle
holders wherein a suture or a ligature is looped around
the instrument-and-slid-down‘the-same-to ‘form a knot,
or in which;theiinstrument;is-passed 'through an already
.formed.lagp, in either direction,.relative to the.longitu-
‘dinal axis of the instrument. Considerable trouble has
been caused in the past by the X-joint catching the suture
or ligature. This either may be troublesome to free or
may actually break the thread. It will be evident that
it is desirable to avoid this because of the loss of precious
time, or weakening of the suture especially in difficult
operations. The X-joint in such tools may be of various
types such as a mortise-tenon type or a scarf type; but
in each case there are exposed cracks to cause the trouble.
The problem is not solved by merely having close toler-
ances at these joints because in time the instruments in-
evitably become worn or corroded at the joints due to
frequent sterilization and previous attempts at solutions
have not provided for “snagproofing” the instrument
when the suture slides along it in either direction rela-
tive to its longitudinal axis.

The objects of my invention include: to provide an
X-joint in a surgical instrument which will not snag by
a shoulder or crevice any thread-like member used in
an operation, such as a ligature. When closing an
instrument with its X-joint lying flat on gauze sponges
in the operative field the gauze strands sometime in-
advertently become caught in the closing shoulders of
conventional instruments, preventing further manipula-
tion of the instrument until it is freed and it is an objec-
tive of my invention to prevent this trouble. It is a
further object to devise such a joint which will be eco-
nomical to manufacture, which will not snag despite
deterioration from wear and corrosion, which will be
easier to clean and sterilize and keep rust-free, and which
will be operative over the life of the instrument.

My invention will be best understood, together with
additional objectives and advantages thereof, from a read-
ing of the following description, read with reference to
the drawings, in which:

Figure 1 is a perspective view showing a pair of surgi-
cal instruments embodying my invention in the act of
tying a ligature; :

Figure 2 is an enlarged, perspective view of the X-
joint portion of such instrument;

Figure 3 is an enlarged side view of the structure shown
in Figure 2; :

Figure 4 is a fragmentary side view of a first of the
leverage members forming the X-joint;

Figure 5 is a plan view of said first leverage member;
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“*Figure <6 -is *a ‘fragmentary <side-view -of “the -second
“leverage-member;

“Figure 7] is-a:view-:sinilar ‘to *Figure 6-except tdken
-on the-opposite ;side;-and

"Figure8is-a 'face Wiew -of ‘forceps swith-a scatf type
*Xijoint. )

‘It ~will "be -understood ‘that surgical “instruments - used
‘in‘forming’ sutures-and:ligatures-may'be of -various:types,
“depending ‘upon-: the -particiilar “operation ‘involved, :and
-the -application-of'the:present-invention: will ‘be:similariin
-each case. Such. instrumentsinclude’ligators, forceps,

~meedle *holders, --ard ‘hemostats -and -4ll “have X=joints,

‘formed -in “some' way. In ithe “drawings, 'I-have -shown
principally what-may?be ‘termed -a-mortise-tenon type ‘0f

X-joint but'it -will ‘be -apparent ‘that :the “improvement
can ‘be -applied ‘to a-scarf type of ‘X-joint,»as shown in
‘Figure *8. “Figure 1 :shows .a *pair- of ‘instruments "*“A”
;and” “B” ‘in' the “operation+of ‘tying ‘the -suture. -A ‘loop
-hasibeen formed in- suture -matetial -around -the -handle
~portion -of ‘instrument *“A”“in “Figure 1;'and instrument
4B” isbeingused to sslide the loop :down*the :leverage
.members- 10 .:and :12:0f instrument “A”:past-the ‘X-joint
14 to;make: the-tie. This is:typical-of :various ‘steps:in
:makingiinstrumentities:in-surgery -in-which .there:is: likeli-
-head :of -a.ligature :or .surface .catching :in :an . X-joint- of
conventional .construction.

As in most of these instruments, ligator “A” has a pair
of handle rings 20, 22, formed on leverage members 10
and 12. Also, in order to secure the instrument auto-
matically in locked position, adjustable catch means are
provided by a multi-toothed ratchet 24 and a pawl 26 on
leverage members 12 and 10 respectively. The jaws 30,
32, formed on leverage members 10 and 12 respectively,
have rough faces, as at 34, providing positive grips.

X-joint 14 has essentially itwo components: tenon 40
formed on leverage member .12 adjacent jaw 32 and
mortise 42 formed on leverage member 10 adjacent jaw
30. A pivotal connection therebetween is formed by a
pin 44 set in leverage member 10 and extending through
an opening 46 in tenon 40.

The X-joint forms a series of pairs of opposed, ad-
jacent surfaces on leverage members 10 and 12 which
move relative to each other, as for example surfaces 50,
52; 54, 56; 58, 69; and 62, 64. In conventional instru-
ments these surfaces are parallel in each pair and are
either spaced apart far enough when manufactured to
catch a thread in the formed crevice or later separated
by wear. During surgical operations, there is oppor-
tunity to snag a suture or ligator by catching in such
crevice, particularly if a loop is being formed around
and slid along the instrument.

My solution to this problem is to bevel and round
these surfaces so that they diverge as they extend out-
wardly, thus forming V-shaped crevices. This beveling
may be in a single plane but it is preferable to round
the corners, particularly the outer corner, as at 70 and
72 in Figures 2 and 3 respectively. It will be noted in
Figure 3 that the angle formed between these surfaces,
as 50, 52, is shown as considerably more than a right
angle. To avoid such snagging as would hamper sliding
a thread or suture along the instrument, the angles shown
in the drawings of approximately 120 degrees have been
found most workable in easily passing such thread along
the instrument. This angle should not be less than
approximately 120 degrees. A median plane, bisecting
this angle and disposed normal to the central plane in
which the leverage members move, includes the apex
of the obtuse angle. Each such apex lies at or is located
approximately at the joinder of the opposed surfaces
forming a bevel and is wholly to one side of said centra]
plane,
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By these means no further problem arises with snagging
of sutures, or the catching of unwanted materials between
the shoulder surfaces. The joint is made easier to clean
and maintain. Manufacture is simplified, since close
tolerances are not necessary as in the conventional abut-
ting shoulder surfaces of present X-joint instruments.
In the scarf type X-joint, shown in Figure 8, there are
likewise a plurality of opposed adjacent surfaces, as 80,
82, on leverage members 86, 84, respectively which move
relative each other with the median plane between the
opposed surfaces disposed at right angles to the plane in
which the leverage members move. These opposed, ad-
jacent surfaces are relieved in the manner above de-
scribed with a mortise and tenon type joint. In this type
of joint rear surface 88 may be considerably raised from
the companion surface 90 and of such contour that there
is no necessity for beveling these surfaces.

Having thus described my invention, I claim:

1. The improvement in a surgical instrument such as
forceps, hemostats, ligators, and needle holders, compris-
ing: said instrument having a pair of leverage members

_joined together by a mortise and tenon type pivotal X-
_joint and forming handles on one side of the pivot and
forming jaws on the other side of the pivot, said joint
forming four pairs of opposed, adjacent surfaces on the
two leverage members which move relative to each other
forming exposed V-shaped crevices with the median plane
between each pair of opposed surfaces being disposed
normal to the central plane in which the leverage mem-
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bers move, each pair of said opposed surfaces being
beveled and rounded so that they diverge as they extend
outwardly defining an obtuse angle therebetween, the
apex of the obtuse angle being located approximately at
the joinder of said opposed surfaces, each said crevice
including its apex being disposed wholly to one side of
the central plane in which the leverage members move.

2. The improvement in a surgical instrument such as
forceps, hemostats, ligators, and needle holders, com-
prising: said instrument having a pair of leverage mem-
bers joined together by a pivotal X-joint and forming
handles on one side of the pivot and forming jaws on
the other side of the pivot, said joint forming a plurality
of pairs of opposed, adjacent surfaces on the two leverage
members which move relative to each other forming
exposed V-shaped crevices with the median plane between
each pair of opposed surfaces being disposed normal to
the central plane in which the leverage members move,
each pair of said opposed surfaces being beveled so that
they diverge as they extend outwardly defining an obtuse
angle therebetween, the apex of the obtuse angle being
located approximately at the joinder of said opposed sur-
faces, each said crevice including its apex being disposed
wholly to one side of the central plane in which the
leverage members move.
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