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5 Claims.

This invention relates to nibbling machines and

is herein illustrated as embodied in a machine
adapted for cutting a blank from a piece of sheet
rmaterial by punching a -series of overlapping holes

s therein along a line correspondmg to the de- Which supports an oscillating element of :the
sired shape of the blank. ‘purich operating mechanism, and in accordance

Machines of this type commonly include a with another feature of the invention, the index-
punch and die, the punch being arranged to re- ing surfaces referred to above are so arranged

.. ciprecate at a high speed in order to producé as ~that when the member is in its operative posi-

‘10 smooth an edge on the blank as possible. It is .-tién, the pressure of the oscillating - element 19
apparent that the punch in such a machine must against the eccentric is exerted in a direction
be retracted away from the work when it is de- passing through the axis of rotation of the mem-
sired to move the latter, as between successive bei’ whereby any tendency of the member to be

'glank-forming operations or in case g blank is to rotated out of 1{;5 of?el;oatlve DOS}tlodn'lS ta]g/Olded- 15

‘15 be cut along discontinuous lines. However, be- Invention is also to be recognized in the pro-
cause of the momentum of the punch-operating vision of a shoulder associated with each ind(_ax-
‘mechanism resulting both from & sufficiently ing surface with which shoulders the ‘indexing
strong construction to withstand the stresses Means is arranged to cooperate pesitively t.O pre-
caused by operating upon metal, and its-high vent any rgtat;on qf the rpgmber beyond its op-

0 e for this purposs. L A SR e O atner Tostares of ne invention will 20
punch for this purpose. ese a ¥ ]

The mechanism for operating the punch in a be apparent from the following description when
machine of this type, may include a member réad in connection with the accompanying draw- .- -
which 'is movable without inhibiting the move- . ings and will be pointed out in the claims.

o5 ment of the punch to vary its stroke with respect In the drawings, 25
to the die so as to enable the work to be moved “Fig. 1is a view in sect10;1a1 elevation Of a ma-
between the punch and the die without being chiné embodying the invention;
operated upon. This control of the punch is Fig. 2 is a view in frgntv ele_va.tlon, a part of the .
commonly effected, as in the illustrated machine, Hhiachine being shown in section; )

30 by the use of a rotatable supporting member Fig. 3 1s a plan view, the upper portion of the gp -
for one element of the punch operating mecha- frame having been broken away to expose the .
nism which upon being turned, alters the posi- operating mechanism; apd o .
tions of the punch at the ends of its stroke for Fig.-4 is a view in side elevation showing a
the purpose indicated above. It is important, part of the mechanism for raising and lowermg

# goxgeg:é', trl;lcai‘tazlllae,nsgepé) cggzg'tm e1;1bek1; be\sol coln- th%ﬁ%%ﬁlmgﬁaiznggcﬁrtlkeligrlr?prlses 8 mbbhng or %

Tuc a 15 may be easily lo- ! :
cated in either its operative or irnioperative posi- cuttmgttooi 8 ngch (;S adapi;ed to bg_raﬁd}y re-
tion and that the force required to drive the ciprocated toward and away from a die {2 in or-
punch through the work will not set up a reaction ~der to cut from a sheet of material interposed

4o on the supporting member when in its operative ~Petween the tool and die 4 blank having & shape 4
position tending to move the latter toward its in- -ggg«:]sggﬁ?éﬁ ;3:&5@2&2%};:3@? g)“z :Sgegtﬁl;' :

erative position and to cause th h el bt i b
?s?trracteg E‘orln the work(? & punch to be Ordinarily in machines of the type in which the

1 2l of e foagoln, one festure of tne  BISSEL Jeverion e Adapiedfo b embodied e

® mve}rll.tmnhc?%smts H;tﬁeop;f:;f;on’ mha nibbling clamped ‘in & support and, under the guidance
machine havi gba pu hc P g&qei AMISM M=~ ¢ o pattern- corresponding to the shape of the
cluding a member which is movable to vary the  gaqed blank, relative feeding movement between .
stroke of the punch, of indexing means cooperat~  tno punch and the work is effected whereby a

50 18 with indexing. surfaces on the member t0 definite similarity between the blank and the pat-. 50

o »1009_01;_? it deﬁmtely. in its operative or 1nopera.1,t'1ve tern ‘is iobtained.”. Ohe machinhe of this type is
positions upon being moved toward one position disclosed in ‘United. States Letters Patent  No.
or .the other by the operator, this result being 2,148,506, granted February 28, 1939 on an ap-
effected by spacing the indexing surfaces by the plication filed in the name of George F. Ryan. It
same distance as that through which-the :mem-. is to bé understood, however, that the invention 55

5

(CL. 164—47). : o
ber is moved beétween its operative and inopera-
live positions.

In the illustrated construction, the above-men-
tioned member is rotatable and has an eccentric
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may also have application in a machine to which
the work is presented by hand.

The tool 10 (Fig. 1), as illustrated herein, is
3 punch which is held by a spring collet 14 of
usual construction in axial alinement with a
spindle {6 mounted to reciprocate vertically in
bearing bushings 8 carried by a frame 20. Fur-
ther support for the lower end of the spindle 16 is
provided by a bearing 22, the lower section 24 of
which acts as a stripper in order to prevent the
work from rising with the punch 10. The bear-
ing 22 and stripper 24 are mounted in an arm 26
adapted to be clamped on a stud 28 fixed in the
frame 20 in any desired heightwise position to
accommodate various thicknesses of work.

The spindle 6 is adapted to be rapidly recip-
rocated by mechanism comprising an oscillating
walking beam or arm 30 pivotally connected at
one end by a wrist pin 32 to a pair of links 34,
the latter also being pivotally connected by a

.wrist pin 36 to a member 38 threaded, and adapt-

ed to be releasably clamped, on the spindle 1§
so as to permit vertical adjustment of the tool 10
with respect to the die i2. The arm 30 is pivot-
ally mounted on a fulerum member comprising
an eccentric 46 formed on a shaft 42 the ends

of which are rotatably mounted in bearings 44

(Fig. 2) in the frame 20. The arm is oscillated
about the eccentric 40 by a link 46 which connects
the left-hand end of the arm 30 (Fig. 1) with
a crank 48 on a crank shaft 50 which is rotatably
mounted in bearings 52 carried by the frame 20.
Because the crank 48 and the arm 30 rotate about
axes in different planes, ball-and-socket connec-
tions are provided between the link 46 and both
the crank 48 and the arm 30, so as to permit
movement of the link 46 in any direction with
respect to the crank 48 or the arm 30. A spring

.54 seated against the head of a screw 56 threaded

in the arm 30 is arranged also to bear against
the link 46 in order to prevent the latter from
twisting about its longitudinal axis.

The shafi 50 may be driven by any suitable
source of power, such as.a motor 88 as illus-
trated herein, the latter being connected by a
coupling 60 to a fly-wheel 62 fixed to the shaft
50 so as to render the operation of the punch
13 uniform.

It will now be understood that as the crank
shaft 58 is rotated the tool 18 will be vertically
reciprocated through a definite stroke of sufficient
amplitude to cause the punch to pierce whatever

thickness of sheet material is necessary to form

a blank of the required strength.

n order to facilitate the insertion of sheet ma-
terial between the punch 10 and the die {2 and its
movement from place to place between the cutting
of successive blanks or when a blank is to be
‘cut along discontinuous lines, provision is made
in the present machine, as will now be described,
for moving the punch into and out of its opera-
tive relation with respect to the die without in-
terrupting the reciprocating movement of the
punch. This control of the punch (0 is effected
by rotating the shaft 42 so as to move the ec-
centric 40 from its position as illustrated in Fig.
1, corresponding to the inoperative position of

‘the punch, through 90° in a counterclockwise di-

rection when the direction of the dead center of
the eccentric is vertical. It will be noted in this
connection with reference to Fig. 1 that at this
time the direction of the forces exerted by the

-arm 39 on the eccentric 40 is substantially verti-

cal and hence intersects the axes of both the ec-
centric 40 and the shaft 42 and therefore that the

.ment of the shaft 42 beyond these positions.

‘eral surfaces of the plunger 72.

2,211,044

shaft 42 will have no apprecmble tendency to ro-
tate out of its operative position because of the
forces exerted against it by the arm 30. This
movement of the eccentric 40 causes the fulecrum
of the arm 30 to be raised or lowered whereby the
limits of the stroke of the tool 10 are correspond-
ingly varied. The shaft 42 is thus rotated by an
operator-controlled lever 64 pivoted at 66 (Fig. 3)
to the frame 20 and carrying at its left-hand end
a segmental gear 68 which is arranged to mesh
with a gear 70 fixed to the shaft 42.

However, in order to hold the shaft 42 in either
its operative or inoperative position, an index-
ing plunger 12 mounted to yield vertically in the
frame 20 against the resistance of a spring 74 is
adapted to engage an angular flange 76 fixed to
the shaft 42. The end of the plunger 12 is ar-
ranged to engage indexing or positioning surfaces
on the flange 76 constituted by abutments 718 and
a roll 80, the roll 80 being a common ferminal of
both of the positioning surfaces.. Thus, when the

‘shaft 42 is rotated from either its operative or

inoperative position to the other, the roll 80
moves across the upper end of the plunger with
a minimum of frictional resistance. The yielding
plunger 12 first resists this movement of the
shaft 42 but as soon as an intermediate position
(when the roll 80 is over the axis of the plunger
12) is passed the plunger cooperates with the
roll 80 to effect the movement of the shaft into
its final position as determined by the engage-
ment of the plunger with one of the abutments
18 and the roll 80.

Accordingly, once the yielding pressure of the
plunger 12 against the roll 80 is overcome it there-
after results in the tool’s being located in either
its operative or inoperative position depending
upon the direction in which the shaft 42 is first
rotated. The above-mentioned. indexing sur-
faces are spaced by the same angle as that through
which the shaft 42 is turned to move the punch
between its operative and inoperative positions
with respect to the die 12.

The plunger 12 cooperates with the flange 716
not only to locate and hold the shaft 42 in either
of its positions but also positively to prevent move-
For
‘this purpose the flange 16 is provided with shoul-
ders 82 which are adapted to engage opposite lat-
Therefore, as
the plungel 12 is arranged to yield endwise there-
of only, it acts as a positive stop upon being en-
gaged by either of the shoulders 82.

" It is now apparent that, merely by swinging

‘the lever 64 in one direction or the other until
this movement is stopped by the plunger 72, the

tool 10 is moved into and out of operative relation
to the die 12 without interference with the re-
ciprocating movement of the punch and that the
tool is located and held in either of its positions
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without any attention on the part of the opera~- -

‘tor by the cooperation of the plunger 12 and the
flange 186.

Having described the invention, what I claim
as new and desire to secure by Letters Patent of
the United States is:

1. In a nibbling machine, a nibbling means
comprising a reciprocating punch and a die,
means for operating said punch comprising an os-
cillating member connected to said punch, a sup-
port having an eccentric on which said arm is
mounted, said support being rotatable between
two positions to move said punch into and out of
operative relation with respect to said die, and a
plunger having an end surface cooperating with
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.said eccentric is exerted in a direction passing

said support to locate the latter in either of its
said positions, said support having - shoulders
adapted to engage said plunger laterally thereof
thereby positively to prevent movement of sald
support beyond its said positions.

2. In a nibbling machine having a nibbling tool
and mechanism for reciprocating: said tool, a
member associated with said mechanism and
being movable to vary the positions of the tool at
the ends of its stroke, said member having an
indexing surface and a shoulder at one end of said
surface, and indexing means cooperating with
said surface and shouider yieldingly to locate
said member in a predetermined position and
bositively to prevent movement of said member
in one direction beyond said predetermined posi-
tion.

3. In a nibbling machine comprising a punch
and die, means for reciprocating said punch com-
prising an oscillating arm, a rotatable member
having an eccentric on which said arm is mount-
ed, means for rotating said member to move said
punch into operative relation with respect to said
die, an indexing surface on said member, and an
indexing member cooperating with said surface
releasably to hold said rotatable member in such
a position that the pressire of said arm against

3

through the axis of rotation of said member.
4. In a nibbling machine comptising a nibbling
fool and mechanism for reciprocating said tool,

a member ‘associated with said mechanism and

mounted for movement between operative and
inoperative positions to vary the positions of the
tool at the ends of its stroke, a yieldingly mount-
ed plunger, and ‘indexing surfaces on said mem-
ber and plunger cooperating to locate said mem-
ber in its operative or inoperative position, said

plunger being arranged successively to resist and .
‘then - aid .the. movement of said member from

either of its said positions toward the other.

5. In a nibbling machine, a tool, means for
reciprocating said tool comprising an oscillating
member connected thereto, means for operating
said member, a support on which said member

10

15

is pivoted, said support comprising a pair of po- -

sitioning surfaces having a common terminal and
mgovable between operative and inoperative posi-

tions to vary the positions of the tool at the ends .

of its stroke, and yielding means arranged to
cooperate with said terminal to move said sup-
port into either of its said positions from an
intermediate position. :
ERNEST ASHTON.
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