FOR THE PURPOSES OF | NFORMATI ON ONLY Codes used to identify States party to
the PCT on the front pages—of panpfitets publishing internati onal
‘applications under die PCT. [err] Punch unit Field of the Invention 5
‘The invention relates to a punch unit, conprising a punch driver connected
wi th a punch which punch driver has a base at its back end, securing -
menbers, which keep the punch and the punch driver free of relative
rotation during the stroke of the punch, and a pre-|oaded pressure spring
whi ch, during the stroke 10 of -t he punch, can be conpressed between the
base and a gui de bushing receiving the punch so that it cannot be rotated,
but is axially displaceable. Background of the Invention 15 A punch unit of
this type is knowmn fromU. S. Patent No. 5,131,303. |In this structure, the
back end of the punch, which is provided with an exterior screw thread, is
screwed into a threaded bore at the front end of the punch driver. The

t hr eaded 20 section at the back end of the punch is provided with four
axi al, longitudinal grooves, and an open spring washer, whose one end is
radially bent inward and projects through a radial hole into one of the
‘axi al grooves of the punch, is seated on the exterior
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circunference of the front end of the'punch driver. In the 25

assenbl ed state the guide bushi n% is frictionally connected via an Oring .
Wt Washer seated on t he punc river underneath the pressure spring and
prevents the spring washer frombeing able to yield radially outward. In :
this way the punch and the punch driver are directly connected with each
other by tW@%/0fthg 30 washer without being able to r REVESISYHH t he
punch is to be reground, the punch driver can be pulled away fromthe guide
bushing toward the rear, in the course _of which the frictional connection

at the Oring is rel eased. After t F&SHr BAdtwasher has |eft the guide

bushi ng, the threaded 35 connection between the punch and the punch

driver ca;p_?j__ggﬁ_r_@tﬁg(jMi ve rotation. Because the radially inward |
bent end of the open spring washer has a point and the lateral walls of the
grooves are inclined, the free end of the spring washer is pushed out of
the §roove in whiThé invengidnaeletgagee a pupcht trithucomprisingsarpumtied in
ngages. thebentC o paecod Bt Bl e Buﬁé“r‘*f‘*ie‘aﬁé‘f‘tk%% dhroh
gages XL . groov |
change in* FﬁegFSFale'ﬁdengﬁ “Fg@eﬁ%ﬁé'ﬁ gigh feRy ther RRRah % 0 t he
r ot at i onapunely| driver m«m xteletgveovetatlcsemagotheh‘strd:keicsf pssi bl e
in a ver yﬁﬁh&ﬂ' Sl :ﬂetagaaearﬁréﬁ@e bpeghy HidiicaBianh end Ak

drlver fo ovm ng rindi ng o unch soon_as t .
he punch, can be “‘compresse between the base and a guide

bushing receiving the punch so that it cannot be rotated, but is.
axially displaceable.

Backaround of the Invention
15 _ _
A punch unit of this type is known from U.S. Patent No.
5,131,303. In this structure, the back end of the punch, which
is provided with an exterior screw_thread, is screwed into a
threaded bore at the front end of the punch driver. The threaded
20 section at the back end of the punch is provided with four axial,
longitudinal grooves, and an open spring washer, whose one end
is radially bent inward and projects through a radial hole into
one of the axial grooves of the punch, is seated on the exterior
circumference of the front end of the'punch driver. In the
25 assembled state the guide bushing is frictionally connected via
‘an O-ring with a washer seated on the punch driver underneath the
pressure spring and prevents the spring washer from being able
to yield radially outward. In this way the punch and the punch
driver are directly connected with each other by the spring
30 washer without being able to rotate. |
When the punch is to be reground, the punch driver can be
pulled away from the guide bushing toward the rear, in the course
of which the frictional connection at the O-ring is released.
After the spring washer has left the guide bushing, the threaded
.35 ccnnection between the punch and the punch driver can be released
by relative rotation. Because the radially inward beht end of
the open spring washer has a point and the lateral walls of the
grooves are inclined, the free end of the spring washer is pushed
cut of the groove in which it had been engaged, when the punch



gli de bushi ng has subsequently again been pushed over the open spring_
washer and has been fri+ctional | y Tomnect.ed with the punch 10 driver via
~the O ring, the screw connection between the punch and the punch driver is
adgai n dependably bl ocked agai nst relative rotation because the guide

bushi ng doesyfys g%f’mt t he open spring washer to w den rady@f,kmmsthat )
therefore its radrally inwardly bent end no | onger can | eave the radial

groove with 15 which it is in engagenent at that tinme. Al though the

“ known punch unit assures a sinple settinggof the total Iength of the punch
. and punch driver, it suffers fromthe essential disadvantage that the
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rot atlon because the guide bushing does not permit the open
spring washer to widen radially, so that therefore its radially
inwardly bent end no longer can leave the radial groove with

15 which it is in engagement at that time.

Although the known punch unit assures a simple setting of
the total length of the punch and punch driver, it suffers from
the essential disadvﬁntage that the grooves intended for securing
against relative rotation weaken the screw thread through which

20 - the large punching forces are transmitted to the punch. This is
of particular disadvantage in connection with punches having a
relatively small cross section, as finer adjustment is required
with decreasing cross section, because it is then necessary to
have correspondingly more grooves at the circumference.

25 Furthermore, a punch unit of the type mentioned at the
ocutset is on the market, wherein an upper and a lower punch
driver element are connected by means of an adjustable screw
thread, which can be secured in the respectively set relative
position by means of two long safety screws, which can be

30  unscreved upwardly.' A change of the total length of the punch
driver is a very laborious process in this construction.

In another, also commercially available punch unit of this
type, the upper and lower punch driver elements are secured by
means of a central, axially displaceable bushing with teeth on

35 the outside, which is maintained in an engagement secure against
relative rotation with both elements of the punch driver by the
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35 t he outside, which is maintained in an engagenent secure agai nst

relative rotation with both el enents of the punch driver by the 3 action
—Rrg—ere—mirch——s di senmgageo T ONT L e upper ~punch ar i ver el enent by«

an axi al push against the spring force fromabove. However, in actual use

it is very difficult to press down the thin-walled bushing, which is -

provi ded WOH26® axi al threaded 5 bore, manual ly by nREFUSH09RST i nger

inserted into the screw thread, while sinultaneously turning the upper

punch driver elenent by the required anount. Sumrmary of the Invention 10

It is therefore the object of the invedion to provide a punch unit of the

initiall ntioned t wher ei akeni.ng of :the gonnection between the
punch ané/‘ctﬁé’"pﬁ cft 3¥?§8ﬁ ?Es_a% | g‘ggﬂgﬁﬂf‘gs{%%%& URPET: BRRFD| engt h
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driver con ectl directly wth the punch via an adj ust ment

d rnd d
screw tlhrsé'éga‘egﬁgi’;stbg Ié'rﬁgﬁb (r)ﬁrm?/bf’ffﬁ-_t he 'sliding bushing in a manner

Summary of the Invention

10 . It is therefore the object of the invention to provide a
punch unit of the initially mentiéned type'wheréin weakening-of
the connection between the punch and the énnch:d:i#er_is avoided
and an adjustment of its total length becomes possible by a very
simple manipulation in arbitrarily small steps. _ | : '

15 The above object is attained in .:achtda'nce with the

~ invention in that the back end of the pressure spring is
supported on a spring seat at the rear end of'a SIiding_bushing,
which is maintained in the guide bushir__\'gl"f:_ix'e_d against relative
rotation, but is axially displaceable into a rear end position,

20 and that at least the rear part of thé,bﬁnch d:iver.is connected
indirectly or directly with the punch via_éh adjustment screw
thread and is in eﬁgagement with the slidinglﬁushiﬂg in a manner
secure against relative rotation by means of releasable securing
menbers. ' o

25 : The essential advantage achieved by means of the invention

~is that the securing members necessary for adjustably securing
against relative rotation are disposed on a part which is not
‘affected by the punching forces, namely the sliding bushing or

_ the spring seat connected therewith, vhbse wéakening is of no

30 importance. At the same time the further advantége is achieved
that with the same punch cross section the grooves are located
on a larger radius. In this way it is easily possibie to dispose

- molre grooves, whose angular aécﬁracy is greater, on the
circumference. . .

35 In view of the simplicity and the costs of the punch unit,

anothér advantage consists in that no or only small changes need
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Beyond this, the invention offers increased functional
dependability. With the known punch installation already
mentioned at the outset it was possible that it could go

~unnoticed that the spring washer constituting the security

15

20

25

30

against relative rotation was not correctly seated in the locked
position. As a consequence the loading forces of the punch led
to the destruction of the tool. However; with the proposed punch
unit no damage can occur even if the releasable securing members
are not in correct engagement, and this for the reason that the
security against relative rotation acts between parts between
which no punching forces are transmitted.

In a preferred embodiment of the invention, the punch
driver consists of a front element, fixedly connected with the
punch, and a rear element, which is in engagement therewith via
the adjustment thread which, with an outer screw thread, can be
screwed into an inner screw_thread of the punch driver, for
example. The latter can be clamped in a manner known per se to
the punch by means of a screw and can be maintained fixed against
relative rotation by means of a guide wedge in respect to the
punch and the guide bushing. This embodiment of the punch unit
permits a rapid and simple assembly and disassembly.

'In a further preferred émbodiment of the invention the
spring seat is connected with the sliding bushing via a screw
thread and can be fastened on it fixed against relative rotation

- after setting the spring pre-load. The advantage of this

35

construction consists in that a single, simple component fulfills

‘three functions, namely that of a spring seat, additibnally that

of a spring tensioner and finally that of a securing member for

securing against relative rotation. In the last mentioned

me t he



10 dependabi lity. Wth the known punch installation already
mentioned at the outset it was possible that it could go unnoticed that the

g t he—seecorTty—auar ist—retative Totaton was not .

correctly seated in the | ocked position. As a consequence the | oading
forces of the punch led 15 - to the destruction of the tool. However; wth
t he proposwdwpmdn unit no danage can occur even if the rpt-ﬁeggsbb;gssecurl ng
menbers are not in correct’ engagenment, and this for the reason that the
security against relative rotation acts between parts between which no
punching forces are transnitted. 20 . 5 In a preferred enbodi nent of
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An exemplary embodiment of the invention will be expla:med

in detail below by means of the attached drawings.

15  Prief Description of the Drawings

There follows a detailed description of the preferred
embodiments of the present invention which are to be taken
together with the accompanying drawings, wherein:

Fig. 1 is an axial 1ongitudinal sectzon through a punch unit

20 in accordance with the invention in a state where the punch still
has its original length; and " | '

Fig. 2 is a further longitudinal sect1on through the punch
unit corresponding to Fig. 1 following regrinding and shortening
of the punch caused by this. .

25

Detailed Description of the Preferred Embodiment

Referring now to the figures, like elements are represented
by like numerals throughout the several views. |
In the punch unit shown, a punch 10 is guided, axially
+ 30 - displaceable, in a guide bushing 12" which receives it. The guide
bushing 12 is fastened on a machine frame, not shown, for example
" by screws. In an also conventional manner, a strlpper plate 14
is releasably seéeated J.n the front or lower end of the guide
bushing 12, whose job it is to strip the stamped workpieces from
35 the front end of the_punch 10 during punching. '



securing against ‘relative rotation. In the |last nmentioned REPLACENENT
SHEET The rear or upper—end—of the~pumch 10 is fixedly connected by neans
of an axial fastening screw 16 with the | ower el errent 18 of a two-piece
thnch driver. This | ower punch driver el enen g t oget her

with the pun xed against 5 rel ati gui de
key or spli nébﬂégnﬁtozédd bet ween the two, whose en e'ngages an
axial linear groove 22 in the guide bushing : orces are
transferred via the faces of the punch 10 end the Iovver punch driver

el ement 18 which are clanped to -each other. 10 The | ower punch
driver el errent 18 Hehe xeeynprrunnercepd| of dhegpunchd® iarfixrdliy coanested
its rear nﬁ‘éaﬁée@s aﬁlt&m Fastbaingabéred 16 WIS thUNGWed icdRment

| t 26 t th d., The
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P angesl i ce B eanm EheoFNRY WIPENESRi a1 aniFes: S04 nGRRRE. Bn wic 4 Lagar
cCOnes to rexdraawe n32 tihe the guidearbushimgpai2.endThel pun¢hing §okrdesbaski ng

12, by means p;ng/%g §%§I aﬁﬂ!wfoft r&vaelpuhena&d hha kfel 19WekhBunch
sliding bUShI n e ellsemelnrtq tle8 whzc;l;hgres é amp%tplés ing hSy i nt ai ned fi xed
10 The lower punch driver element 18 has a comparatively
1érge and deep threaded bore 24 in its rear or upper area, into
which the shaft of an upper punch driver element 26, provided
with 'an exterior screw thread, can be screwed. The latter is
designed with a radially projecting base 28 on its rear end.
15 : The lower punch driver element 18 is axially displaceably
guided in a sliding bushing 30, which in turn is guided in the
rear area of the guide bushing 12. When the sliding bushing 30
is pulled toﬁard the back, a flange-like widening formed on the
front end of the sliding bushing 30 comes tc rest against the
20 rear or ﬁpper end wall of the guide bushing 12, by means of which
the displacement travel toward the rear of the sliding bushing
30 is 1limited. The sliding bushing 30 is maintained fixed
against relative rotation in respect to the guide bushing 12, the
punch 10 and the lower punch driver element 18 by means of a
- 25 linear groove, not shown, in the lower punch driver element 18
and/or in the sliding bushing 30 and by a groove engaging
projection on the respectively other part or the rear end wall
of the sliding bushing 12 engaging it, for example in the form
of a guide pin in the sliding bushing secured by a securing screw
30 and indicated by dash-dotted lines in Fig. 1.

On its rear or upper end, the sliding bushing 30 is
provided with an interior screw thread into which a collar-shaped
part of a ring-shaped spring seat 32, embodied with an -exterior
screw thread, can be screwed. It projects radially outward

35 beyond the exterior circumference of the sliding bushing 30 and
forms a support or a spring seat for a pressure spring 34 which,

in the case of the example, has the shape of several disk springs
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against relative rotation in respect to the guide bushing 12, the'punch.10
and the | ower punch driver elenent 18 by neans, rep- 25 resent ed

schengid caltyp—py—p-dotted | i-AreT—wirerray T cl ude—a TTHEaT groove In the =
| ower punch driver elenent 18 and/or in the sliding bushing 30 which groove

cooperates wi.th a groove engagi ng projecti.on on the respectively other
part. Thi YOPA6S0 may conprise, for exanple a guide pin sBETAUSWRRS|i n t he
~ sliding bushing 30 by a securing screw. On its rear or upper end, the
sliding bushing 30 is provided with an_interior screw thread into which a
col I ar-shaped part of a ring-shaped sp?l ng seat 32 enbodl ed with an
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other. +the interior diameter of the spring seat 32, is seated in a ring-
10 shaped groove in the exterior circumferential surface of the
upper punch driver element 26 directly below the collar=-shaped
part of the spring seat 32. It prevents the upper punch driver
element 26 from being screwed or pulled out of the sliding
bushing 30 toward the back. _ :
5 - In the exemplary embodiment, the radially projecting base
28 of the punch driver 18, 26, overiaps'_the spring seat 32 and
has on its underside a radially ext'ending- recess in which a
pushbutton 38, which i‘s accessible on the circumferential face
of the punch driver bhase 28, is ra_diall’iguided. ._It' is acted
20 upon by a pressure spring 40 inserted into the recess of the
punch driver base 28 and havihg the ter':denc'y' to press the
pushbutton 38 radially outward into a locking position, in which
a projection on the pushbutton 38, which 'is oriehted axially in
respect to the longitudinal axis of the punch, engages an
25 interior linear grocove 42 in the spring seat 32. An arbitrary
nunber, for example 4, 6 or 8, of 11near grooves 42 evenly
distributed over the circumference can be ‘provided in the spring
seat 32, and the axial projection on the pushbutton 38 can 'be
selectively brought into engagement with each one. If the
30 pushbutton 38 is pressed radially from the outside, its axial
projection exits the linear groove 42 in the spring seat 32
. radially toward the interior, as repreSented in Fig. 3, and the
upper punch driver element 26 can be screwed out in relation to
. the sliding bushing 30 and the spring seat 32.
35 The upper punch driver element 26 is provided with a
central axial bore 44, which is aligned with the fastening screw
16 connecting the punch 10 with the lower punch driver element




10" The | ower punch driver elenent 18 has a conparatively |arge
and deep threaded bore—24—in its TE&ar or upper area, into which the shaft
.of -an upper punch driver el enent 26, provided with an exterior screw

‘thread, can be screwed. The latter is designed with a radially projecting

base 28 on i twoléddosend. 15 The | ower punch dri verpcairgBys2sl8 i s-
axially displaceably guided in a sliding bushing 30, which in turnis

guided in the rear area of the guide bushing 12. Wien the sliding bushing
30 is pulled toward the back, a flange-liBe wi dening formed on the front
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secured by a securFRg &igasFenble ﬁ?ﬂj PRBF at"é’é-tby hpughbugtennads | ks

Fig. 1. On rhaiaRay presse@rimrghd tthenskhdi bgséushithe Apper pﬁa&hdefliw:fh
an iner | Of ejgh8Hitl he3d ERERedhif Ml (E1AQUEIRARRT RALE Ohedy L ld- ShE00

spring seat enbd an exterior Screw f
It praPect sAFAVPE| Ppit ioie Fated)of§nthe haPrex qunch drnvenfeiemeetozSthe

sliding busBbwgrdOtRadpbetsh 6rStidOfior. a AfferNGentdhlf 8% 8nBr 8€sipSer

spring 34 “@iﬁ@e 14 it is then possible to pull the punch 10 and the lower

punch driver element 18 out of the sliding bushing 30 downward

or toward the front. During the turning movement the securing

15 ring 36 prevents the upper puﬁch driver element 26 from exiting

~ the sliding bushing 30 toward the top. The remaining parts of

the punch unit can be taken apart after the securing or arresting

between the spring seat 32 and the sliding bushing 30 have been
released and the securing ring 36 has been taken off.

20 If only the punch 10, but not the lower punch driver

element 18 is to be removed, it is possible to unscrew the screw

16, which is seated in a through-bore of the lower punch driver

element and is screwed into a threaded bore in the punch 10,

through the bore 44 by means of a screwing toocl from the punch.

25 Reassembly of the punch 10 or of the unit of the punch 10

and the lower punch driver element 18 held together by the screw

18 takes respectively place in the reverse sequence from the

previocusly described disassembly. If only the punch 10 had been

removed for regrinding, it is possible to compensate for its

- 30 shortening very easily and simply after reassembly in éhat the

' axial relative position between the upper punch driver element

26 and the lower punch driver element 18 is changed, with the

pushbutton 38 depressed, by turning the base 28 of the upper

punch driver element 26 until the lower edge of the puﬁch, which

35 is visible from the outside, has attained the correct position

in relation to the stripper plate. With the pitch of the

‘adjusting gear between the upper punch driver element 26 and the



in the case of the exanple, has the shape of several disk springs 7 '
arranged in series. The pressure spring 34 is clanped between the rear end

wed--—ef—t-he—strermg—bushi ng P2=amatne spring seat 32. oSpring pre-load cam

be adjusted by turning the spring seat 32 in relation to the sliding
bushing 30. Afterwards the spring 5 seat 32 is fastened on the sliding
bushi ng 30YOP$2688P agai nst rel ative rotation, by neans of BCHUSISM092E ScCrew,
adhesive or other suitable neans. In the assenbled state a securing ring
36, for exanple a snap ring, whose extefior dianeter is greater than the
interior dianeter of the spring seat 3 Is seated in a ring- 10 shaped

groove i néwér laheefmxﬁx&ntmaknsw,f age18faldle xiRG pRURGY Ay er

el ement 26, di rectl art.of th ng seat .
prevents %h %5b ﬁ%%vxd{ % t‘a%%g‘lg A %relpﬁé'cg‘cagéﬁﬁﬂgo?lﬂﬁqfed out
of the s|2ﬁnwtbmmwgm temampemamcqbe shorteéning of |the Heumske i} ar y
enbodi nentg the laidiadl |§i‘6§é&@5‘dﬂ nén bgge %&sabuthanpwhxdruﬁh a#b

Cecete’s ALipi ¥h oBRRt, ofin 56 cHR 13Repk i RIS 4dC 18, LRG Ay Bobag Agine
face of t¥ mldcrpma/mebagskee againstituningui ded. |t |s acted 20

upon by a presswtelgpaﬁa&él&dmﬁate&é 1@ ivEAus B @Shdiitd Be eua&hu&i{ ver
base 28 and, haV|n8 the t Wﬁ¥ % eP s th ushbutkon 38 adl outmard
into a | dt’k‘itn d:aéio proﬁhapﬁs rent rom ones shown. ac of

‘locking by means of either one pushbutton 38 or also by means of

10 two pushbuttons 38 located d;ametrically opposed, it is p9551b1e
in individual cases to employ a iocking'mechanism”having, for
example, a plprality-of-spring-loaded spheres for. securing a
defined relative position of angular rotation between the upper
punch driver element 26 and the spring seat'sz.  This locking

15 mechanism must be adjusted in such a way that it can’ be overcome

' by a defined torque exerted on the bese 28 of the upper punch
driver element 26. Further than that it would also be possible
to embody the punch driver 18, 26 as a sanqle piece and to
connect it with the punch 10 via an adjustxng screw thread.

20 Although the invention has been ‘described in considerable
detail with respect to preferred embodiments thereof, variations
and modifications will be apparent to. those skllled in the art
without departing from the spirxt and scope of the 1nvention as
set forth in the claims.
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a projection on the pushbutton 38, which is oriented axially in respect to
the |ongitudinal axis ofThe punch;—engages an 25 interror |inear
groove 42 in the spring seat 32. An arbitrary nunber, for exanple 4, 6 or
8, of linear grooves 42 evenly distributed over the circunference can be

provided in tWSegdtbdoNd seat 32, and the axial proj ection on W utton-
38 can be sel ectively brought into engagenent with each one. RJF E@

pushbutton 38 is pressed radially fromthe outside, its axial proj ectlon
exits the linear groove 42 in the springjgeat 32 rad| ally toward the,

interior, as represented in Fig. 3, and the upper nt 26
can be scre@kaimst in relation to the sliding bushi l!ﬂuﬂﬂimﬁ mﬂmﬂEl ng
seat 32. 35ynat is claiﬂk@d uger punch driver el ement 15 provided with a
central axial bore 44, which i | d.with the fastening screw 16
connecting the phhcH* RPRGHR H"I’ﬁ"e EgéisbﬁﬁCh driver el enent 8 18. The
bore 44 has beenaspkachedrivebchaviig cfxont \andirpar @ndsce saidassblend 0
reach she hexafod 20546d tHeddvn; ear end face of the screw 16 through this
bore 44 wth a screw tool The rear e ore 4 provided with a

screw thread to HE¥PGH °5""‘e°§8§s?%|%‘j{]do f§8 of §&gﬂoPPnEBI driyeFnkihi ch
t he punch umeans aof ben sadsjuestudxd ef scrbwfthngadmd transporting it. To

di sassenbl e the pu élm&snimeﬁegs?ae@img%%m paALR! dxa REEESRT kAN

then the ba&fsplacemen@ ga:.d punrclh\iersa:.d guide bushing including means

10 for preventing rotation of said punch relative to said guide
bushing during a stroke of said punch:;

a sliding bushing having front and rear ends and receiving
said punch driver, said front end of the sliding bushing being
axially displaceably guided in said guide bushing;

15 ' means for preventing relative rotation between said sliding
bushing and said guide bushing;

a pressure spring maintaiﬁed under pre-load between said
base and said guide bushing, said compression spring being
compressible between said base and said guide bushing during a

20 stroke of said punch; ' _

a spring seat positioned 'bet_ween said rear end of saig
sliding bushing and said base, said pressure spring being
.supported on said spring seat; and |
_ releasable securing members for preventing relative rotation

25 of said punch driver and said sliding bushing during a stroke of
said punch.

2. The punch unit according to claim 1 wherein said punch
driver comprises a front element fixedly connected with said
punch and a rear element engaged with the front element.

30 3. The punch unit according to claim 2 wherein said front
and rear elements are qonnected by means of an exterior screw
thread on said rear element engageable with an interior screw
thread in said front element. ' '

4. The punch unit according to claim 2 wherein said front

35 element is connected with said punch by means of an axial
fastening screw and said means for preventing rotation of said



element 26 is turned in the di reétion in which the |ower ‘punch 10 driver™
unit 18 is rotated off. the upper_punch driver elenent 26 toward the bottom

or the front. After renopval of the stripper plate 14 it s then possible

"to pull the punch 10 and the |lo | ement 18 out of the
sliding bushing 30 downward or mmmﬂmﬂ[,"mglﬂWr' ng the turning -
nmovenent thevosRekdsp N0 15 ring 36 prdvemtssthe upper punch driver el enent

26 fromexiting the sliding bushing 30 toward the top. TheP¢EHEPIY parts

of the punch unit can be taken apart afi®er the securing or arresting

bet ween the S q? seat 32:and the sliding bushing 30 have been rel eased

and the s&tit i e 3puide Pething eeprsises2@ guide key Idr cnl spliwe punch

10, but nmourtted batwepnnthedfromt clement! andSthé gundpe renoved, it is
possi bl e to unsgcreghhh : ' LS.seat.ed iLn ough: bore of the
| ower punch driver eléeﬁgﬁﬁﬁ% s?agcar%g\?\?xe‘g F%t%fai.m[ ﬁrggﬁﬁﬁ og%iq Me3RS punch

10, t hr oudtP® RFDEEing Hgﬁlﬁé&ﬁ@ Fotatigne fith Faidolsidimgt mmm arﬂﬁ

Reas Ffe gbl yudidet hushing tniﬁpmsen‘ ahh&nﬁétloﬂii@%n@ﬂ?éﬂeﬂ@ |
nc ri I3 t es r es ect I ve

pu \e91i a8 hg"Blknifg "ghd SO0 rﬁhﬁ{] dhe b€ ﬁigy :a%r?%r? 1 SE 844 y

pl ace in the &egerse sejuence

r évi OUS
If only t RPARGHNER1YEr HaRd RAtd ﬂé’ﬁ@\?e “Fg ingegrinding, it is possible to
conpensat e for 6i. t STI89 punchhant € naceprd&iny eascia/ualidwﬁéf@iﬂ & cfrgﬁﬂﬂ@se”b' y
e

|n that t'Bea@XhR4 td V. ejyeen er unch [iv ment
?t thghlaowg p%ﬁicéI éc}ril%vﬁ'%sghgﬁgﬂ? &%E 5"nangggb ?3P% 1RF JuSSES¥ on 38

dep essed - by2Eur FR byshing h%“‘hpﬁ%*d papTingir seat clreyimdling6

until thet #§Mn1migmearis tfur mmobntmhgcfe:&&zve ret¥tsbRl € fromthe outside,

has attained the afle’ faheRaF it 88cording to claim 1 wherein at least one
of said securing members comprises a pushbutton on said base and
said spring seat includes a plurality of recesses distributed
15 cver a circumference thereof, said pushbut:ton engaging one of
said recesses in a locked state and being movable out of said
recesses against a spring force. .
8. The punch unit according to clam 2 further comprising
a securing ring seated on said rear element in front of said
20 spring seat, an exterior diameter of said securing ring being
greater than an interior diameter of said spring seat. .
9. The punch um.t according to claim 1 wherein the
lower end of said sl;d:mg bushing includes a flange-like widening
and said rear end of said guide bushing includes an “inwardly
25 extending shoulder having an inner diameter which is smaller than
an outer. diameter of said flange-like w:.dening, for limiting
‘axial displacement of said sliding bushing.



in-relation to the stripper plate. Wth the pitch of the adjustjipg_gear

bet ween the upper punch driver elenent 26 and the 9 | ower punch driver
el ement 18 known, it is also known by how many divisions of the |inear
grooves 42 the ?ﬁugunch driver elenent 26 must be turned to conpensate
the shortening o € punch 10. If the axial projection on th&CHUSHIIBon -

38 is then again 5 allowed to enter one of the |inear grooves 42 in the
spring seat :32, all parts are | ocked against turning. It is understood
that the individual elenments of the punch unit can have shapes different
fromthe ones shown. |In place of Iockin?éb? means of either one pushbutton
38 or also by neans of 10 two pushbut{onS 38 | ocated dianetrically
opposed, it is possible in individual cases to enploy a | ocking nmechani sm
havi ng, for exanple, a plurality of spring-|loaded spheres for securing a
defined relative position of angular rotation between the upper punch
driver elenent 26 and the spring seat 32. This |ocking 15 mechani sm
must be adjusted in such a way that it can be overcone by a defined torque
exerted on the base 28 of the upper punch ﬂ:f ﬁyenent 26. Further than-
that it would al so be possible to enbody tHe XZZC driver 18, 26 as a
single piece and to connect it with the punch 10 via an adjusting screw

thread. 20 Al t hough the invention has been described in
considerable detail with respect to preferred enbodi nents.thereof,
vari ati ons 38 40 44 28
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and medificati-onsuill Dbe anpparent tao thase.skilled in the art w.ihout

departing fromthe spirit and scope of the invention as set forth in the

cl gi ns. 10 What is clainmed is: 1. A punch unit conprising: a punch
driver having fwemws2eénsel rear ends, said rear.end 5 havi ng a_ base

t hereon; a punch connected to said front end of said punch driYeFUSOMRB s -
of an adjustable screw thread; a guide bushing for receiving said punch and
gui di ng axi al displacenment of said punch, said guide bushing including
means 10 for preventing rotation of said punch relative to said guide
bushi ng during a stroke of said punch; a sliding bushing having front and
rear ends and receiving said punch driver, s@gXront end of the sliding
bushi ng being axially displaceably guided in said guide bushing; 15

means for preventing relative rotation between said sliding bushing and
sai d gui de bushing; a pressure spring nmaintai ned under pre-load between
sai d base and said guide bushing, said cafﬂr si omyspring being
conpressi bl e between said base and said g d!??us g during a 20 st roke
of said punch; a spring seat positioned between said rear end of said
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sl*f di ng bushi ng and said base, said pressure spring being supborted c')ﬂ z

sai d—sp+-Rg—seat-—ant—reteasabl e—secartng Nenpers 1or preventing reI ative
: rpt ation 25 of said punch driver and said sliding bushing durgsss

/] 4“

| stroke of said punch. 2. The punch unit according to claiml whig :f;‘ sai d
" punch driver comprP€&F a front wmwmm;gggemuw with sX@punch

- In
and a rear eIerrent en aed Wi t thefront men
0Nt ace: i Ay 1$yih upER THE paTiv, copprpation TRERTY R4
connect ed (styintarasing! mﬁmmmq :20r screw t H(naaﬁbrﬂnonaamdummberrent wo 96/26050

engageablie videlkr 1@ i nterior screw threaflin said front el enent. -
“punch unift according to claim2 whereiln saf}} ‘?W’Uﬂ?“‘fﬁb““"“'e?‘&nentzgl“gg“" 1995‘190896)

~connectedd with said punch by neans of an axj al fastepning " eV & d
means f of CHiuyeripmiApPicyion IR of  SRATYSIS3RRY ¢ fh TKBESCg
bushi ng ¢ aaRkirsdiafrafgbds Key Ol nay 198kdspsnbunt esk, bitesieR GH, bR I, rODU, ME| KT EE).
and the punch. 5. The punch unit according Jto claim2 wherein said neans

for .preventi S:.atlve rotation of said sl thggdbushi ng and 5 gui de

. bushi ng 1:%&;7@@ | Nt 6 eiaki 1998 2B.OPRHOE ETWHA Dirnividhallsedrthirgpbrn g DUShi NQ
and at | ¢ast one of said front el errent of sjai d pu h driver and said ;gul de

bushing. |8y, B Rk HRlch SB58E b 1 wer@h a7 shdng -
Industry Avenue, N.W,, P.O. Box 728, Anoka. MN 55303 @ & f’fw /;,va ffﬂgﬁaf'

(US).
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(54) Title: PUNCH UNIT
(57) Abstract

An adjustable- punch unit comprises a punch driver (18, 26)
connected with a punch (10) and a base (28) at the rear end of
the punch driver (18, 26). At least the rear part (26) of the punch 32
driver is connected indirectly or directly with the punch (10) via 42 30
madjummmwﬂueadsom:tuwmullmﬂ\ofﬂwmmh _
unit can be adjusted in arbitrarily small steps without weakening 34
the connection between the punch and the punch driver. A sliding
bushing (30) is maintained in a guide bushing (12) fixed apainst
relative rotation, but is axially displaceable. A spring seat, which
supports the rear end of a pressure spring (34), is provided at the rear
end of the sliding bushing. Releasable securing members (38) in the
base secure at least the rear part of the punch driver against relative
rotation during the stroke of the punch, )
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i di ng bushing are connected by nmeans of a screw 10
sliding bushing and_said spring seat ineludirg fasteni ng neans
_ ing relative rotation. 7. The punch unit according to claim1l

at | east one of said securing nenbers conprises a pushbutton on
saiglbase and said spring seat includes a plurality of recesses distributed
' over a circunference thereof, said pushbutton engagi ng one of said
recesses in a | ocked state and bei ng novabl e out of said recesses against a
spring force. 8. The punch unit according to claim2 further conprising a
securing ring seated on said rear element in front of said 20 spring
seat, an exterior dianeter of said securing ring being greater than an
interior dianmeter of said spring seat. 9. The punch unit according to claim
1 wherein the |ower end of said sliding bushing includes a flange-Iike

wi dening and said rear end of said guide bushing includes an inwardly 25
ext endi ng shoul der having an inner dianeter which is smaller than an outer.
di aneter of said flange-like widening, for limting axial displacenment of
sai d sliding bushing.
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