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&) Multitool punch holder.

@ A muliitool punch holder in which a tool carrier
(22) holds a circumferential array of punches (76) in
a corresponding series of bores. Each punch (76) is
attached to a stem rod (50) having an upper end
protruding above the tool carrier (22). The tool car-
rier (22) is rotated by an index drive (102,104, 106,
108) so as to bring a selected one fo the stem rods
(50) beneath a ram drive feature (100) protruding
radially outward to lie above of the stem rod ends
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(52). The tool carrier (22) is coupled to the ram (14)
by a head member (20) which is telescopically re-
ceived therein allowing the ram (14) to continue its
descent after contact of the tool carrier (22) with the
workpiece, the ram (14) having a feature (100) en-
gaging a selected stem rod end (52) lying beneath
the ram drive feature (100) to cause advance of the
attached punch (76) against the resistance of an
encircling siripper spring (62).
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MULTITOOL PUNCH HOLDER

This invention concerns tool holders and mor
particularly holders for carrying punches in punch
presses particularly punch presses having rotary
turrets carrying punches to enable automated
punch changing. There has heretofore been devel-
oped punch presses having upper and lower turret
plates respectively carrying a circumferential array
of punches and mating dies able to be selectively
indexed to a punch ram. This enables automated
changing of punches and dies in the operation of
the punch press.

The punches have also been mounted and
driven to enable indexing about their own axis in
order to change the orientation of the punch for a
given punching operation. An example of such in-
dexed tool holder is described in U.S. Patent
4,412,469 issued on November 1, 1983 for "Turret
Punch Presses Having Tool Holders Rotatably
Mounted in the Turrets™.

it would greatly increase the number of
punches available if a number of punches were
included at each station in the turret, in a rotary
holder itself able to rotate about its own axis, and
such multitool punch holders have heretofore been
proposed. Examples of these are described in U.S.
Patent 4,569,267 issued on February 11, 1986 for a
"Multitool Punch Mechanism” and U.S. Patent.
4,779,329 issued on October 25, 1988 for a "Tool
Changer for Rotatable Tool Assemblies in Punch-
ing Machines".

However, it is important that such punch hold-
ers be able to generate sufficient stripping forces
to insure reliable punching, ie., to exert punch
withdrawl forces after punch penetration of the wor-
kpiece has occurred.

It is also important that such rotary indexing
tool holders be simple and reliable in operation.

Summary of the Invention

The present invention comprises a multitool
punch holder of the rotary indexing type in which a
tool carrier cylinder is provided mounted in an
axially fixed sleeve rotatable about its axis by an
indexing drive.

The tool carrier is formed with a plurality of
axial bores arranged about the carrier rotary axis,
each bore adapted to slidably receive a punch
stem rod, each having a punch at the lower end
thereof. Each punch stem is formed with a plunger
portion protruding above the tool carrier and index-
able beneath a protruberance formed on the punch
ram so as to be selectively driven as the ram is
reciprocated.
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A stripper spring surrounding each punch stem
resists advancing by the ram strcke, and acts as a
stripping spring to withdraw the associaied punch
after workpiece penetration.

The ram is secured to the icol carrier by a
head member telescoped into the iool carrier, ax-
ially movable therein against the resistance of a
compression spring serving to maintain each punch
stem rod below the ram drive feature during index-
ing of the tool holder.

A stripper plate is mounted to the lower face of
the tool carrier, and engages the workpiece as the
ram strokes to initiate driving of a selected stem
and punch beneath the ram drive feature.

This mutliitool punch holder assembly has the
advantage of providing a muliitool selection but of
a simple and reliable configuration, and at the
same time generating adequate punch stripping
forces.

Description of the Drawings

FIGURE 1 is a longitudinal sectional view
through a muttitool punch holder according to the
present invention, with a fragmentary portion of
associated punch press structurs.

FIGURE 2 is an end view of the punch
holder shown in FIGURE 1.

Detailed Description

FIGURES 1 and 2 illusirate the muliitool punch
holder 10 according to the present invention,
shown installed in the upper turret plate 12 of a
rotary furret punch press. The press ram 14 is
formed with a tee slot 16 which received a tee
shaped head 18 of a tee member 20 included in
the holder assembly 10. The ifee member 20 is
telescopically received into a cylindrical tool carrier
22 by a mounting rod 24 threaded at 25 into the
lower end of tee member 20, having a head 26
seated against an endwall 28 in a bore 30 formed
in the fool carrier 22 slidably receiving the mount-
ing rod 24.

A return compression spring 32 encircles the
mounting rod 24 and is seated against endwall 34
of the bore 36 slidably receiving the tee member
20. This urges the tool carrier 22 downwardly to be
lowered away from the ram 14 prior to stroking of
the ram, as shown in FIGURE 1.

The tool carrier 22 is mounied in an index
sleeve 40 so as {0 be axially movable therein, but
locked against relative rotation by a key 42 secured
to the tool carrier 22 with a screw 44, and mating
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with a keyway slot 46 formed in the index sleeve
40.

The tool carrier 22 is formed with a series of
twelve axial bores 48 spaced radially outward from
the centerline of the tool carrier, in a circumferen-
tial array. Each bore 48 is adapted o receive a
punch stem rod 50, extending parallel io each
other, having an upper plunger end 52 guided
through a bronze bushing 54 and protruding above
the upper end face of the tool carrier 22. A retfainer
plate 56 is secured to the end face 56 with screws
58, keeps the punch stem rods 50 in position in the
bores 48.

A stripper spring 62 encircles each punch stem
rod 50, and is seated against a thrust washer 64
abutting a shoulder 66 in the lower section of bore
48 and shoulder 68 of the stem rod 50. The strip-
per springs 62 also act against a thrust washer 70
beneath the bronze bushing 54. Downward move-
ment of the stem rods 50 is resisted by compres-
sion of the stripper springs 62 by snap rings 60
acting on thrust washer 72 and bushing 54 and
thrust washer 70.

The stem rods 50 each include a threaded
section 74 received in a punch 76 alternatively, 76
the stem rods 50 and punches 76 may be made
one piece to reduce costs. An antirotation dowel 78
maintains the orientation of the punch 76.

A urethane stripper end cap 80 is secured with
capscrews 82 and dowels 84 to the lower end face
86 of the tool carrier with punch openings 88
alinged with each punch 78, preferably formed by
the punches themselves in the initial cycle of op-
eration.

The index sleeve 40 is rotatably received in a
bushing sleeve 90 fixed in the upper turret plate 12
with capscrews 92. The index sleeve 40 is re-
strained axially by means of a flange 94 resting on
flange 96 of the bushing sleeve 90, but free to
rotate. The tool carrier 22 rotates with the index
sleeve 40, but is axially movable therein. A series
of spring plunger assemblies 98 yieldably retains
the tool carrier 22 axially within the index sleeve
40.

The index sleeve 40 is adapted to be
rotationally driven to index each stem rod end 52
beneath an asymetric ram engagement feature 100
extending radially out from the main shape of the
ram 14 to lie above a single stem rod end 52. This
thereby enables selective punching by ram de-
scending motion with a single selected punch 78
indexed tfo that position.

The rotation of the index sleeve 40 may be
carried out by an index drive arrangement 103
mating with a vee block drive feature 102 attached
to the upper side of flange 94 such index drive 103
could include a drive wedge axially movable on a
plate to seat in the vee block drive feature 102, the
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drive wedge driven by a worm to enable rotation to
index the tool carrier 22.

A "home" detent comprised of a spring plung-
er assembly 110 seats in a pocket 112 in the
flange 96 of bushing 90. The punch holder assem-
bly 10 is located initially by seating of the spring
plunger 110, which prevents unintended movement
out of the home position even if a considerably
delay occurs prior to the initial indexing cycle.

In operation, the turret plate 12 is rotated to
engage the ram 14 with the head member 20.

The indexing drive is activated to bring a se-
lected one of the stem rod 50 beneath the ram
engagement feature 100.

The ram 16 is then siroked, causing tool carrier
22 to descend with the head member 20 until the
stripper plate 80 engages the surface of a work-
piece. The head member 20 continues o descend
with the ram, telescoping by sliding into the bore
36 against the resistance of compression spring 32.

The tool carrier 22 being arrested against any
further axial movement, the ram feature 100 de-
scends to engage the proiruding end 52 of the
stem rod 50 located therebelow. This causes the
attached punch 76 to be driven through the work-
piece against the resistance of the encircling strip-
per spring 62.

As the ram 14 thereafter ascends, the stripper
spring 62 forces the stem rod 50 upward o with-
draw the attached punch 76 from the workpiece.

Continued ascent of the ram 14 raises the tool
carrier 22 to the return positon, and draws the head
member 20 out of the bore 36, with the spring 32
holding it in this position after the ram moves out of
engagement with the tee shaped portion 18.

Claims

1. A muititool punch holder (10) for a punch
press having a punch support structure comprising
a rotfary turret plate (12) and a vertically movable
ram (14) for driving a selected punch (76), said
punch holder including a tool carrier (22) mounted
in said rotary turret plate (12) for rotation about an
axis, means coupling said tool carrier (22) to said
ram (14) to be driven thereby, said tool carrier (22)
being characterized by a circumferential array of
axially extending bores (48) distributed about said
axis of rotation of said tool carrier (22), and a
plurality of punches (76) each mounted in a re-
spective one of said plurality of bores (48) in said
tool carrier (22); said tool carrier (22) rotation in
said rotary turret plate (12) enabling indexing of
each one of said punches (76) to an operative
position, said means (20, 32) coupling said tool
carrier (22) and said ram (14) including means
producing a limited descending movement of said
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tool carrier (22) and punches (76) carried therein
together with said ram (14), said movement of said

tool carrier (22) arrested by contact with a work
piece after a predetermined extent of descending
travel of said ram (14), and said means coupling 5
said ram (14) to said tool carrier (22) enabling
continuing descent of said ram (14) after move-
ment of said tool carrier (22) is arrested; and,
means (100) for driving a single one of said
punches (76) at said operative position by said 10
continued descent of said ram (14), said selecied

one of said punches (76) in an operative position
determined by the rotational position of said tool
carrier (22) in said rotary turret plate (12).

2. A multitool punch holder (10) for a punch 15
press according to claim 1 wherein each of said
punches (76) are formed with a punch stem rod
(50) having an upper end (52) protruding above
said tool carrier (22), and wherein said ram (14) is
formed with a radial feature (100) aligned with said 20
single selected punch (76) with said tool carrier
(22) in a given operative position in said turret plate
(12).

3. A muititool punch holder (10) for a punch
press according to claim 2 wherein each punch 25
stem rod (50) is urged upward by an encircling
stripper spring (62).

4. A multitool punch holder (10) for a punch
press according to anyone of the foregoing claims
wherein said means coupling said ram (16) and 30
said tool carrier (22) comprises a head member
(20) having a portion (18) engaging said ram (16)
and slidably received in a bore (36) in said tool
carrier (22), and a spring (32) acting between said
head member (20) and said tool carrier (22) resist- 35
ing relative axial movement therebetween.

5. A multitool punch holder (10) for a punch
press according to anyone of the foregoing claims
further including a stripper plate (80) attached to
the lower face of said tool carrier (22) and adapted 40
to engage said workpiece upon downward strok-
ings of said ram (14).

6. A multitool punch holder (10) for a punch
press according to anyone of the foregoing claims
further including an index sleeve (40) rotatatably 45
mounted in said punch press punch holder struc-
ture (12) but restrained against axial movement
therein, said tool carrier (22) axially movable in said
index sleeve (40) but rotationally coupled thereto;
and further including indexing drive means (102, 50
103) for rotating said index sleeve (40).

7. A multitool punch holder (10) for a punch
press according to claim 6 further including spring
plunger means (98) vyieldably restraining said tool
carrier (22) in said index sleeve (40) against axial 55
displacement therefrom.
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