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To all whom it may concerm:

Be itknown that I, MosEs G.CRANE,of New-
ton, county of Middlesex, State of Massachu-
setts, have invented an Improvement in the
Method of Making Pliers, of which the follow-
ing description, in connection with the accom-
panying drawings,isaspecification, likeletters
on the drawings representing like parts.

My invention relates to the art of making
pliersorsimilar articles consisting of two mem-
bers pivoted together, in which each member
comprises a jaw and handle,and the joint por-
tion containing the pivot between the jaw and
handle of one member, which will be called
the ‘‘ outer member,”” has an opening or mor-
tise, in which the joint portion of the other
member works. Heretofore articles of this
kind have been made wholly by hand-forging,
the outer member being shaped or forged with
an opening to receive the inner member, This
operation requires considerable skill and ex-
penditure of time, thus making the pliers very
expensive when of good material and work-
manship.

The main novel feature of the present in-
vention consists in forging the outer member
in dies with its joint porfion solid, and then
making the opening for the inner member by
cutting out the material from the outer mem-
ber by sunitable cutters. Both members when
made in this way may be forged quickly and
cheaply in dies, constituting what are known
as ‘‘drop-forgings,” and the forging of the

- outer member will then have the opening for
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the inner member cut in it, after which it will
be heated and the sides of the said opening
separated sufficiently to permit the jaw or
handle of the inner member to pass through,
and then the sides of the opening in the outer
member will be restored to their proper nor-
mal position, and the two members pivoted
together substantially the same as when made
by hand. By making the members of the
pliers of drop-forgings and operating on the
said forgings by cutters comparatively little
Iabor isrequired for finishing the pliers,which
may be made far more perfect and highly fin-
ished than the hand-made pliers at muech less
expense.

Figurel isaside elevation of the inner mem-
ber of a pair of pliers in the process of manu-

factureinaccordance with thisinvention; Fig.
2, a side elevation of the outer member, show-
ing the cutter as having entered the proper
depth from one side of the joint portion of the
pliers; and Fig. 3, an edge view of the outer
member of the pliers having the opening cut
for the inner member, and shown in dofted
lines with the sides of the said opening sepa-
rated toreceive the inner member of the pliers.

In the manufacture of pliers in accordance
with this invention the inner member (shown

‘in Fig. 1 as composed of a jaw, @, joint portion

«, and handle «*) may be forged in the usual
manner, being preferably, however, for the
sake of cheapness and uniformity, forged in
dies, and being shown in this instance as re-
enforced at the junection of the joint portion
with the jaw and handle, in aceordance with
an invention on which I have filed another ap-
plication for Letters Patent. The outer mem-
ber, (shown in Fig. 2,) composed of a jaw, b,
Jjoint portion ¥',and handle portion 77 is forged
to the same external shape, as usunal, but in-
stead of forming the opening or mortisein the
Jjoint portion b’ to receive the joint portion &
of the other member in the process of forging,
as usually practiced, the said joint portion &’
of the outer member is forged solid, thus ena-
bling the said member to be forged in dies,
and the opening for the inner member is made
in the outer member by cutting away or re-
moving a portion of metal in the outer mem-
ber by a suitable eutter (shown as a rotating

_burr-cutter, ¢,) operated in any usnal mauner.

In making the opening in the outer member
the catter ¢ is first caused to enter the metal
on one side as far as its arbor will permit, as
shown in full-line position, Fig. 2, and then
the position of the member with relation to
the cutter is reversed and the cutter entered
as far as possible-on the otherside, its position
with relation to the member of the pliers be-
ing then as indieated by the dotted line ¢/;and
it will be seen that the two operations of the
cutfer will remove nearly all the material re-
quired,inorderto receive the joint portiona’ of
the inner member, there being, however,small
internal projections, d, in the outer member,
which will have to be removed either by file
or some other suitable tool. It will be seen
that the cutters enter the face of the jaw for
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some distance from its junction with the joint
portion, thus making the recess or opening to
receive the re-enforcing portion &® of the in-
ner member,when the pliers madeby the pres-
ent process are of the kind shown and de-
seribed in my other application. After the
opening has been cab in the outer member the
remaining steps of putting the members to-
gether are substantially the same as hereto-
fore practiced when the pliers are made by
hand, the joint portion of the outer member
being heated and the sides of the openingsepa-
rated, as shown in dotted lines, Fig. 3, so that
the jaw ¢ or handle portion ¢* of the inner
member may be passed through the opeuning,
after which the sides of the latter will be
pressed or hammered back to the position
shown in full lines, Fig. 3, with the joint por-
tion @’ of the inner member between them, and
the joint portion of both members will then be
bored and riveted together in the usnal man-
ner.

I claim~—

1. That improvement in the art or method
of making pliers in which the joint portion
of an inner member works within an opening
in the joint portion of the outer member, which
consists in forging the outer member with the
Joint portion solid, and then forming an open-
ing therein by cutting out or removing a por-

tion of the nietal of the said forging, substati-
tially as described.

2. That improvement in the art or method
of making pliers in which the joint portion
of an inner member works within an opening
in the joint portion of the outer member, which
consists in forging the outer member with the
joint portion solid, and then forming an open-
ing therein by cutting out or removing a por-
tion of the metal of the said forging by expos-
ing both sides of the member to the action of
a cireular cutter, substantially as deseribed.

3. That improvement in the art or method
of making pliers in which the joint portion
of an fnner member works within an opening
in the joint portion of the outer member, which
consists in drop-forging both members solid,
then cutting an opening in the outer member,
separabting the sides of the said opening, in-

serting the inner member, closing the onter :

meniber therein and pivoting the two mem-
bers together, substantially as described.

In testimony whercof I have signed myname
tothis specification in the presence of two sub-
seribing witnesses.

MOSES G. CRANE.

Witnesses:
Jos. . LIVERMORE,
H. P. Bares.
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