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Self-adjusting pliers, consisting of a male handle member and a female handle member with toothed jaws, sliding against each
other by means of a pawl which connects them and slides Iin an elongated racked slot inserted in one of the toothed jaws, both
handle members being joined together by a coupling link consisting of two sleeves (1), (2) which move against each other
telescopically, one of them (2) pivoting on the male handle member (6) and the other on the female handle member (11); one
spring (3) connecting both sleeves (1), (2) and a second spring (5) connecting one (1) of the sleeves with one (11) of the handle
members. Suitable for application in the manufacture of hand tools.
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SUMMARY

Sclf-adjusting plicrs, consisting ol a malc handle member and
a female handle member with toothed jaws, sliding against each other by
means of a pawl which connects them and slides in an elongated racked slot
inserted in one of the toothed jaws, both handle members being joined
togelt'her by a coupling link consisting of two sleeves (1), (2) which move
against each other telescopically, one of them (2) pivoting on the male handle
member (6) and the other on the female handle member (11); one sprihg (3)
connecting both sleeves (1), (2) and a second spring (5) connecting one (1) of
the sleeves with one (11) of the handle members.

Suitable for application in the manufacture of hand tools.
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"SELF-ADJUSTING PLIERS"

Known pliers consist of two handle members with toothed
jaws which slide against each other by means of a pawl which links them and
which slides within an elongated slot set on one of the toothed jaws.

In the search for improved adaptation of the jaws to the
workpiece and optimum grip, a pair of pliers was developed, for example,
under USA Patents 4,651,598; 4,662,252; 4,922.770; and _5,020,399 1n which
the handle members where subsequently joined together by a coupling link,
which under pressure, slides one of its ends along one of the handle members
and enables the pawl axis to be transferred.

The shding of the end of the coupling link requires the handle
member(s) to be equipped with a groove, runners, guides and orifices for the
said sliding process, and the placing of the corresponding activating springs on
the coupling link.

The need for these grooves in the handle members meant that,
for ease of manufacture, the handle members needed to be made using
sandwich-type overlying steel plates, but this solution provided pliers with low
mechanical resistance and durability. The next step was to manufacture the
handle arms with forged steel, but, by keeping the grooves, there were
machining and cost problems.

It was also observed that the distance travelled by the ends of
the handle members until they exerted real pressure on the workpiece was
€XCess1ve.

The applicant has resolved all these problems with a solution
that is both simple and surprising: the plicrs will be madc of forged steel, but
the coupling-link of the handle members does not slide, and !thus the above-
mentioned drawbacks are automatically overcome. '

Specifically, the invention develops pliers in which the

coupling link consists of:
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a).- two sleeves which move one against the other
telescopieally, one of them pivoting on the male handle member and the other
on the female handle member;

b).- one spring connecting both sleeves;

¢).- a second spring connecting one of the sleeves with one of
the l'l'andle members.

For a better understanding of the object of this invention, the
drawings show a preferred embodiment thereof, which is susceptible to
contingency changes which would not sacrifice its basis.

Figure 1 1s a partial cross-section view of a practical
embodiment of the pliers of this invention, with the jaws open.

Figure 2 1s a partial cross-section view of a practical
embodiment of the pliers of this invention, with the jaws closed.

Figure 3 is a partial view taken along the line A:A in Figure 2.

There now follows an example of a practical embodiment,
which 1s not restrictive, of the present invention.

The pliers consist of a known male handle member (6) with a
neck poftion (7) with an upper toothed jaw (10) into which an clongated slot
(8) with a rack (9) has been incorporated, and a female handle member (11)
with wide opening (12), which enables the run of the male handle member's
(6) neck (7), and which incorporates the lower toothed jaw (13) and a racked
pawl (14) which pivots on an axis (21) and connects with the rack (9) of the
elongated slot (8).

As a fundamental object of the invention, the male handle
member (6) and the female handle member (11) are joined together by a
coupling link (15) which pivots at each end on the male (6) and female (11)
handle members. '

The coupling link (15) consists of two elements which move

against each other. In this embodiment it can be seen that the coupling link
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(15) consists of a female sleeve (1) which pivots on a pin (A) on the female
handle member (11) and which serves as external guide for a male sleeve (2)
which slides inside and pivots on the male handle member (6) by means of the
pin (B). Both sleeves (1), (2) are joined by a spring (3).

The 1nner sleeve (2) is provided with a locking pin (4) guided
in a"'groove (16) in the outer sleeve (1), although they can be disposed the
other way round, or the device may be provided with any other conventional
means ol restricted travel between the two sleeves (1), (2).

At least one of the two sleeves (1), (2) is springed, in this case
a spring (5) joined to the outer sleeve (1) and the female handle member (11)
in a pivoting fashion (C), preferably with the pivot axis (C) situated between
the pivoting pin (A) of the outer sleeve (1) and the pivoting axis (21) of the
pawl (14).

Further problems affecting known pliers originate in the pawl
(14), in that:

a).- when 1t moves in the elongated slot (8) it slides on the
rack (9) of the said slot (8),

b).- engagement of its teeth (17) with the rack (9) of the
clongated slot (8) only occurs when the end (e) of its head (c) makes contact
with the rack (9), which enables the approach of the axis (21) of the pawl (14)

and the consequent engagement of the teeth (17) of the pawl with the rack (9)
of the elongated slot (8).

In this invention the elongated slot (8) has been provided with

a sliding track (19) next to the rack (9) in which a toe (18) projecting from the
head (c) of the pawl (14) makes a sliding trajectory, so that the pawl (14) no
longer makes contact in its travel with the rack (9) and the pivoting of the

pawl (14) on its axis (21) is as small as is wanted, since it will be governed by

......
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the separation (A) of the toe (18) with respect to the sliding track (19), which
thus provitdes a much quicker grip and without any wear on the pawl (14).

This, together with the fact that the pivoting of the coupling

link (15) from its rest position (o) or of the open pliers (Figure 1) to their
closed position (Figure 2), i1s very small (some 4°), means that manual action
(F) on the handle members for gripping the workpiece involves much less

travel than for known examples up to now.
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1. Self-adjusting pliers comprising:

a male handle member and a female handle member each having a
toothed jaw, the male and female handle members joined together with a
coupling link and slidably engaging via a pawl slidably disposed in an

elongated racked slot in one of the toothed jaws;

two sleeves telescopically engaged together, wherein one sleeve is
pivotally connected to the male handle member and the other sleeve is

pivotally connected to the female handle member;
a first spring engaging the two sleeves; and

a second spring engaging one of the sleeves and one of the handle

members.

2. Self-adjusting pliers according to claim 1 having travel restriction

means for limiting the relative motion of the two sleeves.

3. Self-adjusting pliers according to claim 1, wherein:

the elongated slot includes a sliding track on a longitudinal wall
thereof; and

the pawl includes a toe projecting therefrom, wherein the toe engages
the sliding track in a closed position and the toe separates from the sliding

track in an open position.
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