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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 thread, is screwed into a threaded
bore at the front end of the punch driver. The threaded section

20 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
compression 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 be@ng able to rotate.

When the puhch 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 connection between the punch and the punch driver can be released
; by relative 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 groove in which it had been engaged when the punch is



by relative rotation. Because the radially inward bent end of the open
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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 disadvantage that the grooves intended for
safeguarding against relative rotation weaken the thread through

20 which 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

25 circumference. Furthermore, the assembly and the installation
or removal of the punch, for example for regrinding, are
comparatively difficult and involved because the compression
spring is seated under pre-load on the punch driver, which makes
itself felt in a disruptive way during every manipulation.

30

Sumi\gry of the Invention

It is therefore the primary object of the invention to

provide a punch unit of the initially mentioned type with a

35 limited return stroke of the punch, which permits a simpler and
more rapid installation and removal of the punch.
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operation and following regrinding, as well as during a

replacement of the punch, to let the punch together with the

i5  punch driver slide into the guide bushing from behind or above.

' To be able to compensate for the loss of length because

of the regrinding of the'punch, there is customarily a threaded
connection between the punch and the punch driver which permits

the adjustment of the length. In this case it is also necessary

20 to see to it that the punch and the punch driver are connected
with each other during operation in such a way that they cannot

rotate in relation to each other. The punch unit in accordance

with the invention permits the embodiment of the safeguard
elements in the way described in U.S. Patent No. 5,131,303.

25 However, a simpler design is preferred, wherein the safeguard
elements are constituted by a connection between the punch driver

and the guide bushing which is interlocking - in the
circumferential direction. Since in the process the punch, on

the one hand, and the punch driver, on the other, are guided in

30 the guide bushing so they cannot rotate, they are also maintained

secure against relative rotation in respect to each other.

The interlocking connection between the punch driver and
the guide bushing is preferably provided on the back end of the
latter, i.e. back of the back spring bearing. In a particularly

35 simple embodiment, the base of the punch driver is embodied with
a plurality of axial grooves distributed over the circumference,

d
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end of the uncg and the front end of the_punch driver.
back part receives the pre-locaded spring and ma:mtalns the punch

driver secure against relative rotation. Because of the
15 different functions, it is recommended to manufacture the front
and back parts of the guide bushing in the form of two separate
parts and to connect them, secure against relative rotation,
preferably by means of an axial plug connection. In the process
the front spring bearing is suitably formed by a shoulder at the
20 guide bushing and the back spring bearing by a ring insert, whix
can be screwed into the back end of the guide bushing or can ke
fastened in another way, by means of which the pre-load of the
compression spring can be set. Simultaneously the ring insert,
which can be fixed in place in the desired rotational angle
25 position in the guide bushing, can have the mentioned radial
protrusion, which engages an axial groove in the base of the
punch driver and in this way prevents its rotation. To change
the length of the unit comprised of the punch and the punch
driver, it is sufficient to release the catch and to push the
30 base of the punch driver out of the ring insert or the guide
bushing toward the back and to turn it by one or several groove
pitches. The selected length setting is preserved after the
punch driver base has again been inserted into the back end of
the guide bushing.
35 - The invention will be explained in detail below by means
of an exemplary embodiment illustrated in the drawings.
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sectional plane turned by 135° in relation to Figs. 1 and 2.
15

Detailed Description of the Preferred Embodiments

Referring now to the figures, like elements are represented
by like numerals throughout the several views.

20 The punch unit represented in Figs. 1 and 2 consists in a
known manner of a punch 10 guided linearly displaceable in a
guide bushing 12. A rotation of the punch 10 in relation to the
guide bushing 12 is prevented by a pin 14, fixedly seated in a
radial bore in the punch 10, which protrudes radially and engages

25 an interior longitudinal groove 16 in the guide bushing 12. This
axial groove 16 is also radially outwardly open over a portion -
of its length, so that a pin, not shown, or other securing member
can engage the groove 16 from the outside and can maintain the
guide groove 12 non-rotatingly on the machine frame, not shown.

30 In this respect, as well as in relation to the disposition of a
stripper ring 20 fastened on the lower end of the guide bushing
12 by a safety washer 18, the disclosed punch unit corresponds
to conventional designs.

In further agreement with known punching tools, the back

35 or upper end of the punch 10 is screwed together with a punch
driver 22, In the exemplary embodiment represented, the back end
of the punch' 10 is provided with a threaded bore for this
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the punch 10 in relation to the guide bushing 12 is prevente
fixedly #fated in a radial bore in the punch 10, which protrudes radially
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punch unige GI4&SPOHASthe exterior circumference of the tapered section
of the slip-on bushing 28. In the area of the tapered front

15 section the interior diameter of the slip-on bushing 28 is also
greater than the exterior diameter of the punch 10, so that
during the stroke of the punch the latter is freely axially
displaceable and can be inserted from above or the back into the
guide bushing 12 through the slip-on bushing 28. Otherwise the

20 punch 10 can also be guided through the tapered front section of
the slip-on bushing 28. _ _

To connect the slip-on bushing 28 secure against relative
rotation with the guide bushing 12, the latter is provided with
one or a plurality of axial bores 32 at is back end, which are

25 engaged by a pin 34 seated in the axial stepped surface of the
tapered section of the slip-ori bushing 28. Thus, in the
assembled state the two bushings 12 and 28 are connected
frictionally engaged via the O-ring 30 and secure against
relative rotation to form a sealed unit, in other words a guide

30 bushing put together from a front and a back part 12 and 28,
which could also be manufactured as one piece.

In the embodiment of Figs. 1 and 2, the slip-on bushing
28 is provided with an interior thread at the rear end, into
which a set collar 36 is screwed as a ring insert. It

35 constitutes a back stop surface, or a back spring bearing, for
a compression spring 38 received in the slip-on bushing 28, which
is supported at the front by a front stop surface; i.e., the
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to conventional designs.. In further agreenment with known punching tools,

t he backw¥menesozor upper end of the punch 10 is screwed togethesosdsio a
vpunch driver 22. In the exenplary enbodi nent represented, the back end of

the punch 10 is provided with a threaded bore for this WD 96/ 05030
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with an exterior thread, of the shaft of .)the punch driver 22 is screwed.
The total length of the punch 10 and the ‘punch driver 22 is set by screw ng
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: '
example in one piece construction, or in the form of pressed-in
pins. In the assembled state as shown in Fig. 1, the set screw
40 or a corresponding other radial protrusion engages one of four
15 axial longitudinal grooves 42, which are evenly distributed over
the circumference of the exterior circumferential surface of the
base 26, so that in this way the punch driver 22 is held fixed
‘against relative rotation in respect to the bushings 28 and 12
and therefore also in respect to the punch 10. Since the
20 longitudinal grooves 42 in the base 26 are continuous, i.e. open
at both their axial ends, the punch 10 and the punch driver 22
can be easily assembled axially from the back, perform punching
strokes in the assembled state shown in Fig. 1 and lifted out
again toward the back or the top. It is only necessary to assure
25 that in the course of their connection the radial protrusion 40
is aligned with one of the longitudinal grooves 42.

To improve the contact of the upper end of the compression _
spring 38, an intermediate ring 44 has been inserted between it
and the set collar. 36, by means of which the spring is supported

30 on the set collar 36. The interior diameter of the intermediate
ring 44 has been selected to be such that the punch 10 and the
shaft of the punch driver 22 can be guided through it. However,
the base 26 has a larger exterior diameter, so that in the
assembled state shown in Fig. 1 it rests on the back or upper

35 front face of the intermediate ring 44. 1In the course of the

stroke of the punch, the intermediate ring 44 therefore follows
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punch driver 22 is turned in one or the other direction,

15 while the punch 10, together with the guide bushing 12, is
held, fixed against relative rotation, by the engagement of
the pin 14 with the groove 16, the engagement length with
which the front end 24 of the punch driver 22 which is
provided with the exterior thread enters the threaded bore

20 in the back end of the punch 10 is changed. Since the pitch
of this thread is known, it is also known by what amount the
total length of the punch 10 and the punch driver 22 is
changed when the latter is rotated by the amount of the
pitch angle between two grooves 42. It is understood that

25 with an increase of the number of the grooves 42 distributed
over the circumference the adjustment accuracy is increased.

' In the course of this, for example, there is also the option
. to embody the grooves 42 in the form of a toothing and the
interior circumference of the set collar 36 in the form of a

30 matching interior toothing.

To make the setting of the total length of the punch 10
and the punch driver 22 easier, it is possible to apply
visible markers to the existing grooves 42 at the exterior
circumference of the slip-on bushing 28.

35 '~ After setting the desired total length, it is only
required to lower the punch driver 22 back 1nto the
operational position shown in Fig. 1 in which the radial
protrusion 40 is again in engagement with one of the grooves
42.

SUBSTITUTE SHEET (RULE 26)



bi ns. In the assenbled state as shown in Fig. 1, the set screw 40 or a

cor r espongigs/e@baser radi al protrusion engages one of four 1pcrmsasidddso
{ongi tudi nal grooves 42, which are evenly distributed over the

circunference of the exterior circunferential surface of the base 26, so
that in this way the punch driver 22 is held fixed against relative
rotation in respect 'to the bushings 28 and 12 and therefore also in respect
to the punch 10. - Since the 20 Iongit di nal grooves 42 in t he base 26

ti t Q dth
punch driver 22 CAESREERe EroR Ene Sk Bent " f Purt {RaPRdc  shE. RS of
punchi ng &heomdm dhivers2abran beamedsh@mone Pilgcelwam:h Ithaemrmh 10.
agai n t owaid thiig Ea% Uhd BaddBs &ts s&r@w BRACEAS Back % BETHE gne & W,ﬁt

in the course of their connection the radial protrusion 4

one of th&SotRtak |mg§hoﬁﬁe§hﬁzpuﬂ‘8hl Afr 808 the EBHFBc@réVeP-‘n@%piﬁaﬁ imd
of tBe cogajestedm HRr tmﬁ&h@nbaaberzmediﬁt Screw8d4dolas theed greatedd or

betvveen it _and _the set coII r means Qf e spr,ing i's supported
" CFFRen "Cxfehr Rad TaER e opagithnerh: fior bLReS! b res AdSITed

44 has bepnss.eﬁm,e(fdm é)eamplbda hwaneaﬂm q:tlr&rse:kﬁznrr@ she-evhaid bef sidiewed

punch dri " hle,base 26 has a Ia er

exterior g‘?rgr%zat% e%galgﬁt %qtr%%chéi:e asserrg nﬁﬁ‘ﬁ%\ﬁ[ P&% Elegurf.r‘g[

on the ba@ﬁnorauﬂ@@érlm@r@¢¢'@n@waxceuﬁwarﬁefmmethedbase 26pganalogiousle

]‘fgﬂigﬁs of tbC\%h%t gglge s%frév}“idou%‘i{?i daif He bRt i ath' Bgd4enBatelA% one

PCT/ US95/ 8833 Q%la%&lél ofp AR tRRinAL  1BRAOVAS FishEibukede QvRRr Sk
it is presiedunferhcompresthen seti npl3khr The, punclessi ithd | 435pakad ias

the parti %glp%ies%% arg a‘&e the drawings is preferred.

Based on the above description and the drawings it must
15 be stated that the securing members which safeguard the
rotational angle position of the punch driver 22 or at least of
its base 26 in respect to the punch 10 are of a simple nature in
regard to their structure and manufacturing techniques.- A change
of the total length of the punch 10 and the punch driver 22 can
20 be performed more rapidly and simpler than before. As shown in
a comparison between Figs. 1 and 2, following the change in
length it can be readily seen whether the punch driver is again
correctly seated in the push- on bushing 28. If the radial
protrusion 40 has not been brought into correct engagement with
25 one of the grooves 42 in the base 26, the latter extends radially

toward the back out of the slip-on bushing 28.

Finally, there is the further advantage over the initially
mentioned prior art, that the longitudinal grooves 42 required
for a safeguard against relative rotation do not weaken the

30 thread required for adjusting the length through which the
pushing force is transmitted during punching. Since the
longitudinal grooves 42 are located on the exterior circumference
of the base 26 it is possible to cut several longitudinal grooves
42 without difficulty, even if the punch 10 only has a

35 comparatively small circular or otherwise shaped cross section.

It is understood that further variants and designs of the
above described details are possible, particularly regarding the



that changes in _the total |length of the punch 10 and the 5 punch driver 22
tan be mad228%% apidiy and sinply. Starting with the posiRGHPSSH8HE i n
Fig. 1, it is only necessary to lift the unit conprised of the punch 10 and
the punch driver 22 in relation to the guide bushing-12 sufficiently far so
that the radial protrusion 40 can nove 10 downward out of the groove which
receives it and which is open at the ends1 This retracted position of the
punch driver 22 is illustrated in Fig. 2. O'f inthis position or in a

position which is.even further..|if or . ch driyer, 22 1.
turned in SHBnEFilﬁé‘ stesst s iéolﬁ 1‘%.’ vﬁ?# lgﬁéﬁgz%[]aﬁgﬁ , ?%’g%? hlé’?lswl?’ﬁ
the gui de bRskimd the ishapédoff i kbd jdipraAn rbughing raf ansorweby taw its
engagenent iR i R HHous 14, they LR ol 89 1o Ve
whi ch-t he ?ggﬁt&l%gc%%hgﬁog;% punch %?T ver 22 \Ahiﬁ&?% pr 0\}|7 Jgﬁgw{?h tgﬂebe
exterior tRAEAdYePudded put fovars the dagk iframdhmdweRIEiing® panch810
i's chengedyh$tAC8rbNGoRhéEeBe@l with Seddt &tthd:S, tiHaVBushiing® abso26Ne¥R RYso
what anouni the totgl Iengﬁh of ég# ugﬁg 10 and thg Eunch driver 22 is
changed whBR FRENFSEES, Vith eRch RIENAT (¥ MERSEn P of TPREXPRBAC aryl S ERRAREN
two gr oovesoArnecktlions wividdy Harn b Ifilxedd int tglawme, chayohet ddimedttben 6t
t he grooveg_4 ' i . ve cir re t | USt t accurac
o i hor eaod. ApHEBRE BUIFERTE el 3%%%@ K aikedhe B e BFL TRy
to enbody efietheoepmpreBsien (RpYingn 38 Ganodifapnheaptovidedntthens, as in
ci r oGt er ephig 8hskNBrSg! +APbhAEd3EohRebBEohO! AT ady A0 ORI COANG JO1RLE 9T g
toothing. Jo nake the setting of the total |ength of the punch 10 and the
punch driveheoempadiment; {llushzaked dn Eigepl § ¥ndidILFaFRFRe (PEhen i |
exi sting gpep¥esmiad Findie dutmentci 6£Uther eotal olehfensbirpthie BisRERJ10
28. 35 Aét . setting t e.de5|r3d t ot al qug}h it IS gnly . .
an e punc river 22, even Wl only a few’ longitudinal
grooves 42 provided on the circumference, by either rotating the
15 =~ slip-on bushing 28 as a whole or the set collar 36 in respect to
the guide bushing 12 and then fixing the threaded connection in
place again. The small change in the pre-load of the compression
spring 38 taking place in this case is normally of no importance.
When in the embodiment represented in Figs. 1 and 2 no
20 limitation of the reverse stroke of the unit consisting of the
punch 10 and the punch driver 22, 26 is provided, the latter with
its base can jump toward the rear out of the guide bushing 12,
28 to a larger or smaller extent because of the strong and rapid
action of the spring 38. This undesirably long reverse stroke
25 can be braked by a brake ring, for example an O-ring, inserted
into the set collar 36, for example. However, this also includes
the disadvantage that the base 26 of the punch driver can no
longer be easily removed through the back of the guide bushing
12, 28. 1In order to be able, on the one hand, to pull the unit
30 consisting of the punch and the punch driver very easily and
simply either partially or completely out of the guide bushing
12, 28 toward the rear but, on the other hand, to effectively
prevent the undesirable jumping out of the punch driver base 28
during operation of the punch device, a catch 46, illustrated in
35 Fig. 3, is pivotably seated at the rear end of the guide bushing,

12, 28, preferably at the ring insert 36. It has the form of a



required to | ower the punch driver 22 back into the operational position
-shown | rwoiogose3soi n which the radial protrusion 40 is agai rea¢musSRSasy et

wi th one of the grooves 42. WO 96/ 05030

PCT/ US95/ 09330 9 Differing fromthe enbodi nent represented, the shaft of

t he punch driver 22 can be nmade in one piece with the punch 10. In this
case the base 26 is screwed on the back aofathis unit, and the total |ength
of the punch 10 and the punch driver 22, 26 is 5 adjusted in that the
base 26 i twacreamest dbenero a Hr gdner4®; heedermsexs eptivakd sttt hehase faééﬁd

in place i si ryed ti Xa S scLe

to Be scre\%esltgﬁ% a ?’adPg bthr oﬁigiggrenﬁsfugﬁ-gﬁggous?{/ |§q§£e%g§|
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to the selbysc;,rgw 40 zraneh L k9 l&h@g&utéwtoseaga%m&tnw thi PHLaBl e tot%
e
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pr ef erredJesl?mzsfl'.(izzﬂlrll11r hexténie dgianigt Iaml m‘uﬁi&nyﬂrm ngs hbtMdwm ﬂ-fételf
stat ed t%i%&t ecur?\/% nenber s whgé safsesguard t.he ro{gtlog&c

posi tion H‘g‘ ?}1‘1 PTG, Wire| 204 PERSSADG, AgR NSt

t he punchrh@m]el}offzaom thee auttsirde i in rther iroott loei rlc&termcanea,amks the
manuf act ugi %121 al t d
t he punchrt ?llgver 2 caw g S}er%ﬁ?grrgdtt?r%r ecégép}lngy angbgl nplrer cgt%“?fpg
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correctly Se%to%zdazl- éer]ee Q or tR”SQ'op. 28In thJ.s t;'%%ltlég, the catch 46
engages an axially extending groove 52 in the circumferential
surface of the punch driver base 26 which, in contrast to the

15 continuous grooves 42 open at both ends, is closed at the front
or lower end by an end wall forming a shoulder 54. In the
exemplary embodiment, four grooves 52 evenly distributed over the
circumference of the punch driver base 26 are provided, which are
respectively located in the middle between two continuous grooves

20 42, and the catch 46 is arranged on the circumference, offset by
135° in relation to the radial protrusion 40.

Since in the locking position normally set by the spring
wire 50 in accordance with Fig. 3 the catch 46 has a slight,
resiliently maintained obligue position, in which its front or

25 lower end points radially inward, it can escape radially outward
from the front edge of the punch driver base 26 in the course of
the :Lnsert:.on of the unit consisting of the punch 10 and the
punch driver 22, 26. However, as soon as the end wall of the
groove 52 forming the shoulder 54 has passed the catch 46 and the

30 punch driver base is supported on the intermediate ring 44, the
front or lower end of the catch 46 snaps with an audible click
into the groove 52 behind the shoulder 54 and in this way blocks
the rearward movement of the punch driver 22 and the punch 10.

To unlock the punch driver, an actuating button 56 seated

35 in a fitting bore in the rear end of the guide bushing 12, 28 is
manually depressed and in turn pushes radially from the exterior
against the upper end of the catch 46 and because of this pivots



protrusion 40 has not been brought into correct engagenent wth 25 one
of the 42 in the base 26, the latter extends radi t he
back out o% Bﬁoe slip-on bushing 28. Finally, there is thea#%%%m vant age
over the initially nmentioned prior art, that the |ongitudinal grooves 42
required for a safeguard against relative rotation do not weaken the 30
thread required for adjusting the Iength through which the pushing force
is transmtted during punching. Si ncei2t he | ongi tudi nal grooves 42 are

| ocated on the exterior circunference of the base 26 it is possible to cut
several |bbgihudi edlockwisses ok tidmcand dagainett theefercel dhetlppinsprifig
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conmct i oPAGHKt BTt REPset col | ar 36. Because the punch 10 can be eaS|Iy
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punch | o and t he ggnc driver 22, even with only a few longit
t the ring insert 36' has an axial groove 58 in 1ts

loca

exterior circumferential surface, which is axially open at the

front, but closed at the rear end. The groove 58 is sufficiently
15 wide and deep to receive the head of the actuating button 56.

The actuating button 56 is therefore captively maintained

following the assembly of the ring insert 36'. Since it rests

against the upper end of the catch 46 with its widened head, it

is normally held in its radially outward position by the spring
20 50. '

As can be furthermore seen from Fig. 3, an annular groove
has been cut into the interior circumferential surface of the
guide bushing 12, 28 at a defined distance from the rear end, and
at approximately the same distance from the rear end the ring

25 insert 36' is also provided with an annular groove in its

' exterior circumferential surface. In the assembled state the two
annular grooves are located directly opposite each other and
delimit an annular hollow space 60, into which a flexible wire
62, whose diameter is larger than the depth, measured in the

30 radial direction, of each of the two oppositely located annular
grooves, can be inserted from the outside via an approximately
tangential bore, not shown, through the wall of the guide bushing
12, 28. Following insertion of the wire 62 the ring insert 36!
is axially fixed in place.

35 Although the invention has been described in considerable
detail with respect to preferred embodiments thereof, variations
and modifications will be apparent to those skilled in the art
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grooves 42 provided on the circunference, by either rotating the 15
slip-on LWOHH6MA§3BS as a whole or the set collar 36 in respeg ui de
bushing 12 and then fixing the threaded connection in place ggggﬁ%g$ﬁg
smal | change in the pre-load of the conpression spring 38 taking place in
this case is normally of no inportance. Wien in the enbodi nent represented
in Figs. 1 and 2 no 20 limtation of the reverse stroke of the unit

consi sting of the punch 10 and the punch #Biver 22, 26 is provided, the

latter wi tfsd a Jum toward the rear out of the guide bushing 12,
28 to a Ia‘jr?lg{(:airié‘%{r2 §§§??§}5 )qggﬁﬁm%«i’@aﬁgé‘r&?‘ A §5key ofnEheypinvention ak
t he springF®8. fanth dndéber eBlajimsong reverse stroke 25 can be braked by
a brake ring, for exanple an o-ring, inserted into the set collar 36, for
exanpl e. However, this also includes the disadvantage that the base 26 of

t he punch driver can no | onger be easily renoved through the back of the
gui de bushing 12, 28. In order to be able, on the one hand, to pull the
unit 30 consi sting of the punch and the punch driver very easily and
sinply either partially or conpletely out of the guide bushing 12, 28
toward the rear but, on the other hand, to effectively prevent the
undesirabl e junpi ng out of the punch driver base 28 during operation of the
punch device, a catch 46, illustrated in 35 Fig. 3, is pivotably seated
at the rear end of the guide bushing, 12, 28, preferably at the ring insert
36. It has the formof a WD 96/ 05030 ot

PCT/ US95/ 09330 11 -two-arned lever. A pin 48, used as a pivot shaft, has
been inserted in the position illustrated horizontally and tangentially to
the ring insert, which in Fig. 3 is identified by 36'. In this way the
catch 46 is radially pivotable to a



5 limted extent ina slit inthe ring insert 36 whi ch

essent | amo6@seadnds axially and radially and is not conpl erermsmxlmrough
A spring wire 50, pressing against the catch 46 radially fromthe outside
in the front or lower area, has the tendency to continuously pivot the
catch 46 into the | ocking 10 position shown in Fig. 3, wherein.the catch
46 bl ocks a rearward novenent of the pungl driver base 26 out of the gui
bushing 12, 28 toward the back or thetop InthlsU lﬂml llﬁtch 46
engages o a¢ma! |y extending groove 52 in the circ WH} ce of
the punch driver base 26 which, in contrast to the 15 cont i nuous .grooves
42 open at both ends, is cl osed at the front or lower end by an end wall
form ng amdnouideclﬁimed ig:t he exenpl ary enbodi ment, four grooves 52

evenly distrib ted % c f the punch driver base 26 are
provi ded, whi c “ar egrgéﬁégt [ vé1r£ %ﬁr%%?? the m ddl e between two
conti nuous groaveenehd drixer Mnﬂ% fxonth a8l ikack rendgd on the
ci rgnf erence,atﬁéégt B¥ik8bhked By %ﬁtd %c%]@ é,ﬁ@ radi al protrusion 40.
e

'Slncelnthelo 03|t|on nor nal set spring wire 50 in
accordance wi t® FP§°h3 Wé-%t%hbiﬁkh%da %qf}rtﬁﬂteqé@lfﬁ%h@l Frantnend et

obl i que pg&idlpm‘:hndﬂﬂvgh- |ts front or 25 | ower end points radially
inward, it can escatﬁ % # outward fromthe front ed e of the punch
driver base 262i F31f€ FeFﬁé‘ﬁlﬁ’gerstai pynch, ang, spid, py H¥ex¥ he

punch 10 amdl fbe pyuidingi eeria?, diﬁplauememer ofissabdn ;_nmctl-ne gednwal fopf

pund)’ ar s VRn il WotdeiSHote (6418 ity PREREELIS T Wt G 21K miitih i <
| ower enditurmq\eac&mm afapaidi pnnsh,a@mm egeide kbmﬁhbnghengrl@@qua
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punch driver 22 and the punch_10. unl QCck 1_1E)unch river, an actuating

button 5PNF clager tp,the; PFFiené‘hEé‘r &he, ft’ﬁ%" SR fARadRe gui de
bushing 12, 28 iconifresstyndeprngata tntaifed Windet Pies-Icxh PdtwdéwBd e

exHﬁflorstop surfaces, the base positioned tc compress the compression
spring against the front stop surface during its forward
movement; and

safegquarding members for preventing relative rotation of
said punch and said punch driver during a stroke of said punch.

20 2. The punch unit according to claim 1 further comprising
front and back spring bearings disposed on said guide bushing,
said compression spring being clamped between said spring
bearings.

3. The punch unit according to claim 2 wherein said guide

25 bushing comprises a front part for guiding said punch attached
to a back part in which said compression spring is seated under
pre-load, said front part and back part including securing means
for preventing relative rotation.

4. The punch unit according to claim 3 wherein said front

30 and back parts of said guide bushing are attached by means of .
sliding connection.

5. The punch unit according to claim 4 wherein said sliding
connection is formed by insertion of a front section of said back
part of said guide bushing into a back section of said front part

35 of said guide bushing, and said securing means comprises at least



égai nst the upper end of the catch 46 and because of this pivots WO

96/ 05030 / US95/ 09 n a
¢l ockwi se“[,)%ss‘ﬁslo?)on and agai nst the”luw:ml’H" m,gﬂl ng 50 |§?a(;7%5%r e# ggsed
or unl ocked position, in which it ne longer »enga t he groove 52, so that
t he punch driver 22, 26 and the punch 10 can be pulled out of the guide
bushi ng 12, 28 tovvard the 5 back or top. The actuation button 56 at its
radial |y inner end has a head of an increas®d diameter, so that the

actuating button 56,  cannot .fall t he outside, out of the hole

recei ving iqne |#¥igt EBEFS&“O?%%% SEFRIIN n¥RifkcpNIAgeS| @ Riderseated
axially fram ek frofibeseetionnt o t he gui de bUShI ng 12, 28. At the place
at the circunfergnc u t 50._is cated,, the rin .
i nsert 36' has aéne a%%e%'?%oveu’gg& géh{;gd@é% ? lelfncb FEﬁﬁ%ls g’i%"‘t
whi ch is aspaing opearingt wgmpmmes bnntsbou%édratont lea ik agu bdid. bllsh igrep cared
58 [ sssul figglRniddcl Sepr il IBeRRI nde Yonleft {6 & S LECCHLRL OL R AR A &1

button 56. The, act uat i hg ton 5671s therefore captively nhain
fol | owi ng Afe iRREGHFITEHMERTential r??eH af' said dack pamt sofgsadst gudale

upper end ®ushihdeg .atch 46 W|th its widened head, |t is normally held inits
.radi al ly outwar can be furthernore

pos |on e sprin
seen from Fig. % ﬁnﬁ’l r"Hb’\fg ?1%8‘”581‘5?19 g? Sed™ e wheseinr said set
ci rcunf er extaldlars utd acennéctéé Yoi saildushing irdnsérentibdl ned1di YRME4g

the tPng oERo] heriich BMNPTSHA Y e OHT bl ChEGRE | b0  eptaaded

exterior ciconnectian 4 awhgyebmedlstawe betweghe saidt sprimegt ilearings is
adjustable. _

- 8. The punch unit according to claim 2 wherein said

safeguarding members comprise interlocking contacts which

15 interlock in a circumferential direction between said punch
driver and said guide bushing.

9. The punch unit according to claim 8 wherein said
" interlocking contacts are positioned in a radial direction
between said base of said punch driver and said back spring

20 bearing.

l0. The punch unit according to claim 9 wherein said
interlocking contacts comprise at least one axial groove on a
circumference of said base and a radial protrusion on said back
spring bearing for engaging said axial groove.

25 11. The punch unit according to claim 2 further comprising
an intermediate ring inserted between said compression spring and
said back spring bearing, ‘'said intermediate ring having an
exterior diameter which exceeds an interior diameter of said back
spring bearing and having an interior diameter which is smaller

30 than an exterior diameter of said base of said punch driver, said
intermediate ring being axially displaceably guided in said back
part of said guide bushing. _

12. The punch unit according to claim 2 wherein said punch
is approximately equal in length to a portion of said guide

35 bushing_ located between said front spring bearing and said second
end of said guide bushing.



annul ar 0 re located directly opposite each other an Lmt an
annul ar ﬁ%??%%igogace 60, into V\,ﬂmm m ' ire 62, mgggﬂg%ﬁ%%r S
| arger than the depth, neasured m mm’mm’m al direction, of each of
the two oppositely |ocated annul &r §rdove's, scan be inserted fromthe

outside via an approxi mately tangential bore, not shown, through the wall
of the guide bushing 12, 28. Following i A6ertion of the wire 62 the ring

insert 36" is axially fixed in place. 35, ALt hough the invention has
been described®n c BERSH Bndt aFCORPing, £8pELR1R L JYREERIRGSBHBORPRER: S

t hereof , ¥A8i agafas mpstchodiriiveat i ape ittaditedpmyr endéahs tdPsa Skhikadedn
the art WO 9@{.05030 PCT/ US95/ 09330
13 wit houf'oﬁgﬁgr ’1°r§’g fromthe spirit and scope of the invention as set N
forth in the cldi.nsThe puachoupstlagccording to claim 1 wherein said punch

A punch uBLE CanSS R PUnch comprise, 3, sinale, plathiatydiel B0 baia’
a base poBREPonBY omesdsd BickaerthreadedchcpBpeFbianpaehiehd t8nnesiadlyo
sai d f_rongdgﬂgtgfb_]_%qi d punch dri ver; a gyj de bus’hi ng receivi ng sai d punch
and said punch gl Vel A Boneh uflit e0de2didy Lo B aEs T indlefd! fa b bu:
means for pun g W in said means
for preventing rotation comprises a radially protruding pin
10 seated in a radial bore in said punch which engages an interior
longitudinal groove in said guide bushing.
16. A punci"x unit comprising; - - ‘
a punch driver having front and back ends,
a base positioned on said back end;
15 a punch having a back end connected to said front end of
said punch driver; o
a guide bushing receiving said punch and said punch driver
and for guiding axial displacement of said punch, means for
preventing rotation of said punch relative to said guide bushing
20 during a stroke of said punch, said guide bushing including front
and rear stop surfaces:;
a compression spring pre-loaded between said stop surfaces;
and .
means for connecting and disconnecting the base to the guide
25 bushing, rearward of said rear stop surface, to respectively
operatively interconnect the punch driver to the punch or
operatively release the punch driver from the punch for axial
adjustment of the punch relative to the punch driver.
17. A punch unit according to claim 16 wherein said means
30 for connecting and disconnecting comprises a radial protrusion
" in said guide bushing, said protrusion being engageable with at
least one axial longitudinal groove in said base.
18. A punch unit according to claim 17 wherein said base
includes at least four longitudinal grooves which are evenly
35 distributed over an exterior circumference of the base.
19. A punch unit comprising:
a punch driver having front and back ends,



io preventing rotation of said punch relative to said guide bushing
during a woregleso3f sai d punch, said guide bushing includi ngperT/Usesne3zx op
purface and a rear stop surface, the rear stop surface being closer to the
base ‘than the front stop surface; a conpression spring naintained under

pre-1 oad between said 15 stop surf s, the base po m ess
t he conpression spring against the front stop surface ﬂm"ﬁ ﬁﬂ"ﬂ mm
novenent ; anqa%@5§9Eﬁ%§iegoﬁgab8555535 Rag g%{gg rel at fve® rdt athi od of said

punch and said punc rrver urlgg a stro aid punch. 20 2.
The punch uni2 pererdnaying al hagkiendr m@me@m& ite mpid drontndemdick

Spring hearios ?hﬁepsgglpgrsald gui de bushi ng, said conpression spring
bei ng cl anped be en saigd s rlng bearings.. 3. The punch unit according to

claim 2 wher & Feifg Hashingsrec bﬂéﬁgnﬁaéénppﬁﬁﬁsﬁﬁqrﬁiﬂdwﬁ%ﬂchcw gui di ng
sai d erd:l'u.\aérmdféﬁ gubdﬁhgpakiamndmbpgbc&&bﬁtc@ﬁams rid, ng is

d d f t d b Kk ecuring
oot oo Jidte Phcr | Rdvenel i EORL 20! N0 AC kRN GG S
cIa|m:39Mm§@nhﬂ%k&m§fdumﬁn§0a staoﬁebafkspadtpunbhsasanaﬂgtaduwhlng are
at t ached, Slugladiy ngf&qfee&{:b NsuzrallCaBHNG" A AGEPT I NG 1O

cIa|n14 rel sald connectiron 1s orne by i'n of a front
sectlonﬁﬁrﬁﬂﬁqwtﬁkﬁ‘¥%§¥ %#onaﬁurgaceebsmsgungosnrot@ bhek ket itharof sai d

frontigaiie 3ront Et&si supehEe; bushi ng, and said securing nmeans conprises
at | east WO 96/ 05030, PCT/ US95/ Q9330 15 one axial bore in

sai d back sed® i FIPRFEIH M SRELNG Brintaiped under pre-load between

said stop surfaces, the base positioned to compress the
compression spring against the front stop surface during its
forward movement; and

15 a releasable catch supported on said guide bushing for
preventing movement of said punch driver out of said guide
bushing. '

20. The punch unit according to claim 19 wherein said
releasable catch is supported on said back spring bearing.

20 21. The punch unit according to claim 20 wherein said
base includes an outer shoulder and said releasable catch
comprises a two-armed lever having forward and rearward ends
and seated in such a manner as to be pivotable to a limited
extent, said forward end of said lever being movable

25 radially inward by a spring into a locking position in which
said lever cooperates with said outer shoulder to form a
stop and movable radially outward into a released position
by pressure means for providing a radially inwardly directed
pressure on a rearward end of said lever.

30 22. The punch unit .according to claim 21 wherein said
lever is pivotable about a pin positioned horizontally and
tangentially to said back spring bearing.

23. The punch unit according to claim 21 wherein said
base includes at least one axial groove formed in a

35 circumference thereof, said axial groove being closed by an
end wall at an end furthest from an open end of said guide
bushing, said end wall forming said outer shoulder.
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in said front section. 6. The punch unit according to claim3 wherein said

front spybRgosperi ng conprises a shoul der on said gui de bupdr/0895a98605
sai d back spring bearing conprises a set collar Tonnmected—wth-an-i nner

circunferential wall of said back part of said gui he punch
unit according to claim6 wherein sai g set coIIarl m ‘ﬂ Hli M ’sald
I nner circunferential wall of said 1 back part* o bushi ng

pear i ngs i o 34 ustaf Buigh UATE wiRertifi e MR | IO

sai d sa&p:gmgdcqumsbm 8 denafr springt @xt ecldpuing Wi ﬁcwmpre-w

| nter| og %afn& ga&au;t%%%n&hah g ?%ac Q0 t?ﬁ“%’h Pk %\%Er» Lt¥gh, and said.

gui de bus uni cordin cl/alm8 ern said

|nterlocklngzéontSBPSPHn§hp§§itléﬁ@@ﬂ@iﬂglﬁQMQiakmr%%ﬂWQ#kaﬂvﬁ@hdsald

base 9fp§é¢§uﬁe nﬁaaﬂél ¥ Peagegaha Ratoatirid button datdd%nld.  The
punch un| cord 8Ft o claim9 wherein Sal i r1t erI OCkI ng cont acts corrprl se

at | east® aR?EF 85V 8N RPEN: engd, ke a radia
pr ot r usemgawingaa dréeekssin ag exterior mwmmmm suttfdcgrepve. 25

11. The claim2 further conprising an intermnedi ate
ring |nse#@cgaggtégg§8§a %ggéhgfe55|on spring and sai-d back spring bearing,
sai d i nt er ne2 at eThenpunghi npisnacrerding dicarcdrdm &5 mnmomm

I nt 'Qeﬁﬁ r i p e Sior

di arGrIe? gérﬁl C .?sb?ngﬁﬁegnggﬁheﬁt ha%gaa? leyg%‘lgg%d&i ter sal d base of
sai d puFean gPay@rradaad paresnediate ring being axially dlsplaceably gui ded
in said backapartrRé pahendithde BesbrainglZo FlRiRIPAh fipthedccording. to q

claim2 gﬁgiféfnéaédsBang wire insertable through a radially
outwardly open hole in a back part of said guide bushing
15 into oppositely located annular grooves in an interior.
circumferential surface and in an exterior circumferential
surface of said back spring bearing for axially fixing said
back spring bearing in place in said guide bore.
28. A punch unit comprising:
20 a punch driver having front and back ends,

a base positioned on said back end;

a punch having a back end connected to said front end -
of said punch driver;

a guide bushing receiving said punch and said punch

25 driver and for guiding axial displacement of said punch,
means for preventing rotation of said punch relative to said
guide bushing during a stroke of said punch, said guide
bushing including a front stop surface and a rear stop
surface, the rear stop surface being closer to the base than

30 the front stop surface;

a compression spring maintained under pre-load between
said stop surfaces, the base positioned to compress the
compression spring against the front stop surface during its
forward movement; and

35 connecting means interconnecting the guide bushing,
rearward of the rear stop surface and the base.

29. A punch unit according to claim 28 wherein said
connecting means includes a releasable catch for selectively
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{s approximately equal in length to a portion of said guide 35 bushi ng

| ocat ed betgwsgdosei d front spring bearing and said second epgrajso§eysge gui de
pushi ng. WD 96/ 05030 PCTH US95/-09330 -16 13. The

punch unit according to claim1 wherein said punch ' river
are attached by neans of a threaded connection. 14“%@&“%“[.&@”
according to claim1l wherein said punch 539 drivers conpri se
a single piece attached to said base by neans of a threaded connection

mi chis aﬁﬁ&hﬁn@d{gh&t paheh dﬁlVEﬁ‘ELnLﬁlﬁ fhlmﬂvtlrﬁ;:wejb&ﬁg&pldfi'h%@' to move
erein said_nean or, [ otaation conprises a radially protruding
pin 10 X:fdifome é‘trzfoftf% oquglﬁi% ’E‘g?’al %hch whi ch engages an interior

| ongi t udi nal ng@ve IAn pand:hguudetbushcugdzﬂ@ to\ mlrdim ugBst whereu.al ngaid

punch, dri vebnH@ekiad | Alandd cBAGE 18U, 22,0358 HO9! | RORAL SBLE P2EKner

end; 15 avi n nected“to Sal
sai d ﬁunchpﬁﬁ}'?@itlng g{ﬁleé:m m%ﬁm&ﬁ @%Q@%m m@aldrmnh for

driver andné%agubﬁéﬂﬁti | ogH &Qhﬁ@&e@&t&@bdraﬁaﬁ on”@fnﬁhéoé%nch and

reventin rot i.on of [ unch relatlveto ui bushi n
Huring o cPRBRB. E}Flé'ardi& SR ot 2 AT G RRRIARG Gralakive cte

st op surf atke; panchmdrdssran spring pre Ioaded bet ween said stop surfaces;

and means for cggnecti ng, and dhRELEELLPRI AT (RS R10%n' NEeIWSerein saia

10 connecting means includes a releasable catch for selectively

securing the punch driver in or allowing the punch driver to move

rearward out of i:__he guide bushing and safeguarding members for

either preventing relative rotation of the punch and punch

driver, for normal operation, or allowing relative rotation of

15 the punch and punch driver to allow axial adjustment of the punch
relative to the punch driver. .
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operatively interconnect the punch driver to the punch or of&
el ease thdP@Uth driverWoRLOMNTEHES A%WP% OROANEATIEN]j UST MEntNe
17.

r
r

5 'bushing, rearward of said rear

elative to the punch driver.

wher BYTERNTHONALAPPICATIONGFURIISHER

stop surface, to respeg

Y

IJ ?@S
q'])!; ’S}t

p/t he punch

unc un| t accor ding to claim 16
E%@W

R ®CT)

I’

)ﬂwrmaﬁm&hmas;ﬁumwd gui de pusH

I<ﬁ9m§.ﬂ.ha,.m9&¢£tu§ NQAbePel NG qm@%@b@o

gﬁgﬁ?st one axial |ongitud ggl groove in said base. 18. A punch unit
coP o claim17 wherein sa aemnmﬁnhudﬂ&mammheast ﬁnmmmk@ngxmndzﬂ@
soves—whi-eh—are—everty—35 sSt+i-hatet—over—anr—exteror—etrtetnference-
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JP, KR, MX, NZ, SE, European patent (AT, BE, CH,

end connected to said front end of said punch driver; a guide bushing

r |ese3 eMdridgpatfti d punch and said punch 5)gsmted and for guiding axial
di spl apetmnesof Sabdugputngsh (10088NS | DE | pr ev SNithinngpatiapéi adarchrepadf  sai d punch
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Gend; Michaelstrasse 46, D-06116 Chemnitz (DE).
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el ati Ve 0 ¥13ai d FuNard 19HERPHY) duri BY|a stroke of said punch, said guide
bushing including a front stop surface¢ and a rear stop surface, the rear

L (P Apphikhe GRATR PUREH SN BRICO. siBep.baRe [t han 10 the front stop surface; a
ONpPr eR8,i6800 Imiftry AGnUEEN. WL, Ahoke BINUSSEIR(USDY e- | oad bet ween said stop surfaces,

he base posit |oned to co ress the conpression spring against the front
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Ramsey Boulevard, Ramsey, MN 55303 (US). SIMON,

(54) Title: PUNCH UNIT

(57) Abstract

3 26 % 42
The punch unit comprises a punch driver (22) connected with a punch (10) which on its back 40
end has a base, Furthermore, safeguarding members which keep the punch and the punch driver
free of relative rotation during the stroke of the punch, and a pre-loaded compression spring (38) Py
which during the stroke of the punch can be compressed between the base and a guide bushing (28)
receiving the punch so that it cannot be rotated, but is axially displaceable, are part of it. To obtain
a simpler and quicker assembly and disassembly of the punch it is provided that the pressure spring 29
is maintained under pre-load in the guide bushing which is embodied as one or several pieces. A
catch (46) releasably supported on the rear end of the guide bushing and releasably engaging a 38
recess, open toward the back, in the circumferential surface of the punch driver head prevents the
punch driver head from jumping toward the back out of the guide bushing. 22
7 3o
7 24
2
6
‘.
"_{ 10
r,M
|_20
—18

-




15 a rel easabl e catch supported on said guide bushing for preventing

“nmovenent of said punch driver out of said guide bushing. 20. The punch unit
according to claim 19 wherein said rel easable catch is supported on said
The punch unit according to claim20
wherein said base includes an outer shoul der and said rel easabl e catch
havi ng forward and rearward ends and seated in
said forward end of

back spring bearing. 20

conprises a two-arned | ever

21.

such a manner as to be pivotable to a limted extent,

said | ever being novable 25 radially inward by a spring into a | ocking
position in which said | ever cooperates with said outer shoulder to forma
stop and novable radially outward into a rel eased position by pressure
means for providing a radially inwardly directed pressure on a rearward end
22. The punch unit according to claim 21 wherein

of said lever. 30
said lever is pivotable about a pin positioned horizontally and
tangentially to said back spring bearing. 23. The punch unit according to
groove forned in a

claim 21 wherein said base includes at
35 circunference thereof,
an end furthest froman open end of said guide bushing,

form ng said outer shoul der.

PCT/ US95/ 09330 24. The punch unit according to claim 21 wherein said spring
conprises a |leaf spring or a spring wire for pre-
direction of said | ocking position.

sai d axi al

WD 96/ 05030

| east one axi al
groove being closed by an end wal |

said end wal l

at

| oading said lever in a
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25. The punch unit according to claim
21 wherein said 5 pressure nmeans conprises an actuating button seated in a

*



yadi al bore near an open end of said guide bushing for engaging a recess in
an exterior .circunferential surface of said back spring bearing. 26. The
punch Univ{loﬁ&ﬁﬂﬁfji ng to claim25 wherein said 10 act uati ng poaidsosodzse!l udes
B head having a larger dianeter than said radial bore. 27. The punch unit
according to claim21 further conprising a spring wire insertable through a
radially outwardly open hole in a back part of said guide bushing 15 into
oppositely | ocated annul ar grooves in an interior circunferential surface
and in an exterior circunferential surfate @ said back spring bearing for

axially fixing said back spring bearing in place in sgd gui bore. 28. A
punch unit conprising: 20 a punch driver having Fr-dré, back ends, a
base positioned qfripgf Btck end; a punch having a back enhd connected to
said front end off sdi &*puhch driver; a guide bushing receivgég sai d punch
and said punch 25 driver and for guiding axial displacenents of saidﬁﬁunch,
means for preventing rotation of said punch rel atd ' i ded shi ng
during a stroke of said pynch, said guide bushiing i ncljufli ng firont stop
surface an@a rea%gstop face, thgzrear stopjsurfacg pei ng/tlloser 3@ the
base than 30 the/fron ce; a conpressijon sprrmng M agned under
pre-| oad Sal 0 .40he bade/bolsi ti oned to pr ss4fe
conpr essi 5pri ng ajgai nst ont stop suk¥ac N ' d
nmovenent ; means i nt er i ng t he &?ng,
rearwar d Ad the bgHie. 29. A ccor di ng
to claim wher
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éonnecting means includes a rel easable catch for selectively WO 96/ 05030
PCT/ US95/ 9330 19 securing the punch driver in or allow ng t iver
§{o nove r &P WPBBut of the gui de bushing. 30. A punch unitagggggg?ﬁgfto

cl aim 28 wherein said connecting neans conprises safeguardi ng nenbers for
either 5 preventing relative rotation of the punch and punch driver, for
normal operation, or allowing relative rotation of the punch and punch
driver to allow axial adjustnent of the [Rigc@ rel ative to the punch driver
31. A punch unit according to claim28 wherein said 10 connecti ng neans
i ncludes a rel easable catch for selectively securing the punch driver in or
all owi ng the punch driver to nove rearward out of the guide bushing and

saf eqguardi ng nenbers for either preventing relative rotation of the punch
and punch driver, for normal operation, or allowing relative rotation of 15
t he punch and punch driver to allow axial adjustnent of the punch relative

to the punch driver.
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