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This invention relates to die and punch mech-
anism -and particularly to an apparatus for
punching in one operation any desired number of
holes in a blank of sheet metal or other sheet
material. Punch units constructed in accordance
with the invention are adapted to be used in con-
junction with any suitable press, such as a punch

press or brake press, and after locating the punch

unit, or any assembled number thereof, on the
bed of the press the punching operation may be
carried out by delivering a blow with the VEI‘thELl-
ly movable ram of the press.

An object of the invention is to provide an im-
proved, self-contained device or apparatus for

use in a press to punch holes in sheet material,
said device combining in a single unit both punch-

and die mechanism and having improved means
for mounting the punch and maintaining the
same in proper alignment with the die while also
enabling the punch to be readily and easily re-
moved for replacement purposes.

A further object of the invention is to provide

a punch and die unit having a shlfta,ble sleeve
for guiding the punch and improved means for
releasably locking the sleeve within its holder
or support together with improved means for re-
leasably locking the punch within the sleeve.

2

" of holes in a workpiece at pre-selected locations.

In accordance with one aspect of the 1nvent10n
this is accomplished by providing a plete or

- member cooperable with the dies or other por-

10

15 position with respéét to the units. .

tions of the units for lccatmg them in their cor-

rect respective pes1t10ns such lccatlng plate bHe-
ing provided in turn with means for lcce,tmg the
workpiece with respect to the Varmus punches
and dies of the units. |
In accordance with an 1mpcrtant a,epect of
the invention it is therefore an object to pro-
vide a common means for p051t10n1ng in fixed,
assembled relation a plurahty of punch and dle
units and alsc for locating a workpiece in proper
Such means
may take the form of a locating plate which may

~_be readily detached from the units so as to dis-
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mantle any given setup of punch units in order
to permit the units to be used in different ar-
rangements with other generally s1mllar locatmg
plates.

Still a further object of the invention 15 to
provide improved punch and die units which may

" be used seperately or in combination for punch-

Another object of the invention is to provide .

an improved punch and die unit in which the
punch may be releasably locked in position to
maintain proper alignment with the die for

punching square or any shaped holes, in which

the punch and die elements may be readily and
quickly replaced or changed, in which the punch
mechanism embodies adjustable means for vary-
ing the tension of the stripping spring to accom-

modate various kinds or thicknesses of meterle,l -

and in which the punch itself is adjustable in
such manner as to accommodate its length to

the material being punched cr tc ccmpensete

for sharpening.

Still another object of the invention is to pro-
vide a punch and die unit adapted to be used
singly or in canunctlcn with any number of other
similar units for mmultaneeusly punching any
desired number of holes at pre-selected lccatmne
in a blank of sheet material, improved means
being prewded for Jocating and maintaining the
units in fixed, relative positions and also for lo-
cating the blank in proper position with respect
to the punch units.

A further object of the invention is to prcmde
improved means for assembling in predetermined
relation a plurality of self-contained punch and
die units for punching a corresponding number
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ing holes either in flat work or in wcrkpleces at
different levels.

Another object of the 1nventlcn is to prcvrde
an improved punch and die unit susceptible to use
for a wide variety of purposes, which is relatively
simple, compact and economical in construc-
tion, efficient and durable in use, and capable
of interchangeable use with any number of other
similar units to provide an apparatus for punch-
ing in one operation any desired number of holes

5 at pre-selected locations in a workpiece.

Other objects of this invention will appear in
the following description and appended claims,
reference bheing had. to the accompanying draw-
ings forming a part of this specification wherein
like reference characters designate correspond-
ing parts in the several views. |

Fig. 1 is a sectional elevation illustrating a
punch mechanism constructed in accordance
Wibh one embodiment of the invention. |

Fig. 2 is a plan view of the mechanism shc-wn

in g, 1.

Fig, 3 is a section taken substantially through
lines 3—3 of Fig. 1 looking in the dlrectlcn of
the arrows. -

Fig. 4 is a fragmentary sectlcnal elevatmn of
a modification, in part similar to Fig. 1, 111115-
trating the punch guide sleeve in a lecked posi-
tion preperetcry to release thereof,

Fig, b is a view similar to Fig. 4 111ustrat1ng




3 | |
the punch guide sleeve in unlocked position for
removal. |

Fig. 6 is a sectional elevation somewhat sim-
ilar to Fig. 1 but illustrating 2 further embodi-
ment of the invention. |

Fig. 7 is an exploded view 111ustret1ng one em- -

bodiment of punch and punch guide.
Fig. 8 is a section taken substantially threugh

lines 8—8 ef Flg a4 leekmg in the dlrectlon of the
arrTows.

Fig. 9 is 2, 51de Vlew of the puneh admstmg -

member in the embodiment of Fig. 7.

Before explaining in detail the present -inven-'-'
tion it is to be understood that the invention is

‘not limited in its application to the details of

being practiced or carried out in various ways.
Also it is to be understood that the phraseology
or terminology employed herein is for the pur-
pese of description:and not of limitation. |

- With the exception of certain dlfferences m'

construction hereinafter pointed out, the punches,
punch guiding sleeves and dies as well as the

manner in which the punches and guide sleeves

are releasably locked in positions are identical
in the embodiments of Fige 1 te 3 1neluswe and
Flgs 4 to 9 inclusive, | - | o
In the embodiment of the mventlen 111ustra,ted
by_ way: of example, in Figs, 1 and 2, there are

shown five punch units adapted to be located

in common for: the purpose of &multaneeusl,f

punchlng five holes at predetermined locations
in - a  workpiece W. Inasmuch as the several

puneh Units are the same In construction; ex-

cepting as hereinafter descrlbed a descmptmn_'

of one thereof will suffice. -

Eeeh punch unit 111ustre,ted in Flgs 1 a,pd 2
eemprlses a C-sha,ped punch and die holder com-
prising a base 10 and an upper horizontally ex-
tending overhanging arm ({1, The holders C for
the three punch units shown at the. left and at
the center in Figs. 1-and 2 are identical and each
cast in one piece, whereas the two ‘holders- for
- the punch unit at the right in these ﬁgures have
‘the base. {0 and overhanging arm {!. formed
separately -and spaced apart by a suitable spacer
(2. The members I8, (1 and §2 of each of these
holders. are .suitably loceted and bolted . tegether
as illustrated. . -

. Mounted upon the base Iﬂ ef eech punch umt
is g die 13 provided with a depending cylindrical
shank . 13a piloted. within . a vertical hole {4 .in
the base; the shank being securely held therein

by means of a set screw. 5. The hole 14 which

receives and locates the die {3 communicates with
a passage or recess 16 in the base through which
chips may be discharged. The base members {8

of the several punch units.are provided with up-

standing bosses (T having flat top surfaces pro-
viding seats for a flat work leeetmg plate 18

which, as illustrated, is supported in horizontal

-p051t1en upon these bosses. The work locating
plate 18 is rigidly secured to the bosses 17T through
the medium of countersunk screws {9, Each of
- the dies 13 is provided with an upwardly project-
ing cylindrical pilot or locating portion (30
adapted to fit smoothly into a hole 20 in the work
locating plate 18. Thus, it will be seen that the
several punch units may be readily arranged in
their- proper relative positions through the me-
dium of the work locating plate I8 by inserting
the locating portions 13b of the several dies 13
in the locating holes 20 of -the plate 18 and by

2,427,409
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means of the screws {98 threaded into tapped
piloting holes in the various base members of the
punch units. When thus located in their respec-
tive positions by means of the work locating plate
{8 all of the punch units will provide with the

work locating plate a rigid assembly. |

As illustrated in Figs. 1 and 2, where a flat
workpiece W is to be operated upon by the var-
ious punch units, this workpiece is located in

proper position upon the plate I8 preparatory to
a punching operation by means of pairs of locat-

ing pins 20. In the present example four pairs of

- having a press fit in a hole in the locating plate

1 15
construction and arrangement of parts illustrated

in the accompanying drawings, since the Inven- -
tion is capable of other embodiments and of
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and projecting upwards therefrom a sufficient
distance for engagement by an edge of the work-
piece. From this construction it will be seen that
the workpieces to be punched in a succession of

operations. may be readily and quickly located in

proper positions upon the leeatmg ple,te IB hy
means of the pairs of pins 20.

- Slidingly fitted within -a Vertlcal gulde hele 22
in the overhanging arm (1 of each punch unit is

~a cylindrical punch guiding sleeve 23 having a
25

cylindrical bore therethrough for the reception
of a punch 24. Each punch has a cylindrical
shank 24a slidingly fitted within the punch guid-
ing sleeve and the upper -end of this shank is
threaded at 24b. The sleeve 23 is provided at a
locality above the supporting arm il with an
annular spring retainer flange 23a. Between
this flange and the upper surface of the support-
ing arm 11 is located a relatively dight return
spring 25 for the sleeve 23. ' Seated upon fthe
flange 23a is a vertlcally extending relatively

Theavy Teturn spring 26 for the punch 24, this

spring having sufficient strength to strlp the
punch from the workpiece after the completion
of a punching operation. The upper end of the
punch: stripper spring 26 engages the annular
knurled head of an adjusting nut 27, this nut be-
ing provided with a. depending cylindrical stem
27 projecting freely within the coils of the spring
26 and tapped so that it may be screwed onto the

5 threaded end 24b of the. punch -shank. - Also

threaded onto the shank of the punch below the
adjusting nut 27 is an adjustable lock-collar 28.
In accordance with the present invention Dro-
vision is made for locking the punch shank 24a
to the gulde sleeve 23 - against relative rotation
while at the same. time permitting relative trans-
latory motion in a vertical direction of the punch
24 and guide sleeve. As previously stated, the
construction in this respect is the same in the
embodiments of Figs. 1 to 3 inclusive and Figs.
4 to 9 inclusive. A locking or retainer ball 29
is positioned within a hole 38 .in the side of the
ouide sleeve 23. This hole extends through the
wall of the sleeve and the edges thereof  are
peened over sufficiently to prevent dislodgement
or removal of the ball while permitting it to shift
laterally into and out- of the bore or passage
throucgh the sleeve 23. The locking ball 29, when
the parts are assembled as shown by the punch

unit illustrated at the left in Fig. 1, projects in-
wardly into a locking or retainer groove 3| ma-

chined in the side of the punch. shank 24a¢ and
extendmg Vertlca,lly along .the punch shank a
sufficient distance to permit the proper relative
movement of the puneh W1th respect to the sleeve
23. |

Dlametrlcelly epp051te the lockmg groove 31
each punch-is machined to provide a flat groove
or relief 32 (Figs. 4 and 5) adapted to be engaged
by a flattened surface or groove 33a (Fig. 3) ma-
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chined on the side of a transverse retainer pin

33 securely set w1th1n 2. transverse hole in the

supporting arm {1 at the inner side of the ver-
tical guide hole 22 through which the punch guid-
ing sleeve 23 extends.  The flat machined sur-
face 22 on the guide sleeve extends vertically and

has a length sufficient to accommodate the re-
qmred vertical movement of the punch sleeve

with res pect to the supporting arm 1. It will be
seen tmet engagement of the retainer pin 33 with

the flat or groove 32 in the guide sleeve not only

prevents rotation or turning of the gmde sleeve

within its support but also prevents withdrawal
tbereef from the guide hole 22 in the support.
The flat or groove 32 in the punch communi-
cates at its upper end, as shown in Fig, 4, with
an ercuate STr00Ve Or ﬂet 34 machined transverse-
ly in the wall of the guide sleeve and extending
circumferentially a distance of 90°, The end of
this transverse eroove 24 communicates with a

10

15

6
be seen that by accurately arranging the holes
39a, 40c and 41a in accordance with the arrange-

ment of the holes to be punched in the work-

piece, the punch devices will be accurately lo-
cated when positioned on the dowel pins., In ad-
dition to the locating pins 39, 40 and 41 the punch

~holders are located on the base plate and se-

cured thereto in fixed position by means of bolts
42 and 43, there being a similar attaching bolt
for securing the punch holder C2 in proper
position.

The workpiece W' in this embedlment may be
accurately located in p051t10n on the upper sur-
faces of the d1es 13 by means of horizontal pins
44 which are slldmgly mounted in holes in the
punch holders and rlgldly held in edJusted po-~
sitions by means of holdmg bolts 45.

As prekusly descrlbed each punch in the em-

| bodlment of Pig. 1 is of three piece construction

20

Vertleal flat or groove 35 which ektends vertically

and downwerdly to the terminal end of the guide
sleeve. From this construction it will be read-
ily seen that engagement of the Tretainer pin
33 in the flat or groove 32, as shown in Figs. 1
and 4, will prevent the guide sleeve from turning
while permitting it to be shifted vertically a lim -
ited dlstance as determined by the length of the
groove 32. In order to remove the guide eleeve
and punch as a unit from the supporting arm 11,
assuming that the punch unit has been detached
from the work locating plate (8, it is merely nec-
essary to force the sleeve 23 downwardly against
the acticn of the light spring 25 until the retainer
pin 22
flat 34. Thereupon the sleeve is rotated a quar-
ter turn until the retainer pin 23 registers with
the vertical groove or passage 38, as illustrated in
Fig. 5. With the sleeve in this position it is mere-
1y necessary to w1thdraw it from the suppertmg

arm 1. |
In the embodiment of th.e invention 111ustreted

in Fig. 6 there is shown a construction and ar-
rangement of punch units as a result of which
holes may be punched in an irregularly shaped
workpiece at different levels. In this embodiment
there are shown, by way of example, three punch
units C’,
workpiece W’ having three differenti levels 1nd1-
cated at D, E and . The punch units C’ and C3
are arranged in opposed relation so as te punch
holes in the portions D and F of the workpiece,
and the punch unit C2? ig arranged at an inter-
medla,te point and at right angles to the punch
units ¢’ and CS for punching a hole in the por-
tion E of the workpiece.
are similar in construction, are mounted upon a
locating base plate 36, a spacer member 37 cor~
responding in thickness to the difference in
levels of the portions D and E being interposed
between the punch unit ¢’ and the locating plate,
and a spacer member 38 corresponding in thick-
ness to the difference between the levels B and B
being interposed between the punch unit C3 and
the locating base plate 38. The punch units are
located in proper relative positions on the locat-

ing plate 36 by means of dowel pins 39, 40 and

81 which are pressed into holes 3%¢a, 40a and 4iq
in the locating plate. The dowel pins 39 and 40
pass through holes in the spacer members and
all three dowel pins are adapted to locate within
holes 390, 400 and 41b in the base portions {0 of
the punch holders, these latter holes being ar-
ranged in exact alignment with the central longi-
tudinal axes of the punches. -Accordingly, 1t will

registers with . the transverse grogve or

C? and C3 for punching holes in the

"The punch units, which

25
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comprising the parts 24. 27 and 28. However, in

- the embodiment of the 1nve1:1t1011 shown in Fig. 6,
and partlcula,rly shown in Figs. 4, 5and 7 to 9 in-

cluswe each punch is of two piece construction
and is such as not only to permit the height of
the bottom of the punch to be varied, thereby
enabling thé punch to operate on 1rregu1&r1y
shaped pieces having different levels.

Referring particularly to Fig. 7, the punch 243
has a cylindrical shank provided et its upper end
with a threaded portion 46 adapted to be
serewed into a tapped hole AT extending through
the cylindrical shank of an adjusting member 48
having a knurled head 48 against which the up-
ver end of the spring 26 engages. Projecting
from the cylmdmeel shank of the member &8 are
two ﬁngers 51 adapted to be received within op-
posed slots 50 formed between two projecting seg-
mental members 2300 projecting upwardly from
the sprihg retainer ¢ollar 23a of the punch guid-
ing sleeve 23. From this construction it will be
seen that by turning the member 48 in one direc~

“tion or the other the tensmn of the spring 25 may

be reguleted In order to posmen the punch of

the punch unit C? at a lower level s0 as to operate

upon the portion E of the workpiece, a cylindrical
spacer member 52 may be mounted upon the
head 49 of the adJustmg member 48 and secured
to this member by means of a screw 33 adapted
to be threaded into the tapped hole 41. Similarly,
in order to DOSIthIl the punch for the punch unit
C3 gt the proper level so as to operate upon the
portmn F of the workpiece, a spacer meimber 54
may be mounted upon the head 49 of the ad-
Justmg membeir 48 and secured to the latter by
means of g screw 55.

1t will be understood that with the punch and
guide sleeve assembled in the overhanging arm
{1 as shown in Figs. 1, 3 and 6, the locking bell 29
will be posrtlvely held within the groove 3! by
the wall of the bore 22 in the arm. At this time,
therefore, the punch and sleeve will be locked to-
gether against separation. However, after the
cuide sleeve has been withdrawn from the sup-
port arm t1 the ball 99 is free to retract suffi-
ciently within its hole 30 to permit if to pass cut

 of oroove 3t and enable the punch to be sepa-

70
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rated from its guide sleeve.

I claim:
1. In a combination, a plurality of punch units

each comprlsmg 9 generally C- shaped holder hav-

ing & 10Wer fixed die and an upper reciprocable
punch a work loce,tmg plate supported on said
holders between the punch and dies, means on the
dles for locatmg sald pla,te reletwely theres 0, and




7

means for releasa,bly attachlng the plate to the“

holders

2. In comblnatmn a plurallty of punch units

each comprising a generally C-shaped holder
having a lower fixed die and an upper recipro-
cable punch, a work locating plate supported on
said holders between the punch and dies, pro-
jecting portions on the dies fitting into apertures
in the plate for locating said plate relatively
thereto, and additional means for connectmg the
plate to said holders.

3. The combination of a plurahty of punch |

2,427,409
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' permitting withdrawal of the sleeve when the

tion.

10

units each including a fixed die and a vertically

reciprocable punch aligned therewith, a work

locating plate ha:vmg o, plurality of apertures

fitting over projecting portions of said dies, and

means for securing said plate to said units.
4. In combination, a plurality of punch units;

each unit comprising a base and an overhanging -
arm, a die mounted in the base and having an

upwardly projecting portion, and & reciprocable

punch mounted in said arm and aligned with the

die: a work locating plate having holes to 1re-
ceive said projecting portions thereby to locate
said punch units relatively to one another, and

means for securmg the plate to the bases of said

unigs.

a2, In combmatmn a plurality of punch units.

each comprising a holder and vertically aligned
punch and die elements, a work locating plate
having apertures fitting over portions of said dies
to locate the holders relatively to each other, and

means for releasably fastening the plaie to ._9121 |

holders. |
6. In a punch mechamsm a plurahty of punch
units each comprising a  generally C-shaped

holder and vertically aligned punch and die ele-

. ments, a supporting base plate for sald holders,
spacer means interposed between one of said
holders and said base plate for positioning the

punch and die elements of the holders at different

levels, locating pins aligned with said dies for
locating the holders with respect to said base
plate, and means for attaching the holders, spacer
means and base plate together. |

7. In a punch mechanism, a holder, a punch
guiding sleeve reciprocable Wlthln a hole in sald
holder, a punch reciprocable in said sleeve, spring
means interposed between the punch and holder
for returning the punch after an operation, and
locking means between the holder and sleeve el-
fective to lock the sleeve against withdrawal from
- said hole when the sleeve is in one position while
permitting withdrawal of the sleeve when the lat-
ter is turned within the hole to another position.

8. In a punch mechanism, a holder, a punch

n'uldmgsleeve reciprocable within a hole in said -

holder, a punch reciprocable in said sleeve, spring
means interposed between the punch and holder
for returning the punch after an operation, lock-
ing means between the holder and sleeve effective
to lock the sleeve against withdrawal from said
hole when the sleeve is in one position while per-
mitting withdrawal of the sleeve when the latter
is turned within the hole io another position,
and a locking element extending through an
aperture in the sleeve for restraining sa1d punch
agalnst turning within the sleeve.-

9. In a punch mechanism, a holder a vertzcally
reciprocable punch guiding sleeve mounted

within a hole in said holder, and locking means

between the holder and sleeve effective to lock
the sleeve against withdrawal from said hole
when the sleeve is in operative position while

15

20

latter is turned Wlthm the hole to another POSi-

10. In a punch mechamsm, a holder, a verti-
cally reciprocable punch guiding sleeve mounted

within a hole in said holder, a transverse locking

pin carried by the holder and engaging a longi-
tudinal groove on the sleeve terminating short of

the lower end of the sleeve and cooperating with
the pin to prevent withdrawal of the sleeve from
said hole, and a communicating groove on said
sleeve parallel to the first groove and of a length
permitting withdrawal of the sleeve when the
sleeve is turned to cause the locking pin to en-
gage said communicating groove. |

11, In a punch mechanism, a holder, a verti-
cally remproea.ble punch guiding sleeve mounted

~within a hole in said holder, a fixed locking pin

carried by the holder and extending transversely
into said hole at one side thereof, and parallel
1ong1tudmal grooves on the sleeve adapted to be

- selectively engaged by said pin upon turning the

29
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sleeve within said hole, one groove cooperating
with the pin to prevent withdrawal of the sleeve
from the hole and the other groove cooperating
with the pin to permit such withdrawal.

12, In a punch mechanism, a holder, & verti-
cally reciprocable punch guiding sleeve mounted
within a hole in said holder, a fixed locking pin

carried by the holder and extendmg transversely

into said hole at one side thereoi, and parallel
longitudinal grooves on the sleeve adapted to be
selectively engaged by said pin upon turning the

- sleeve within said hole, one grocove terminating

2
)

short of the lower end of the sleeve to prevent
withdrawal of the sleeve from the hole, and the

~ other groove extending to the lower end of the

40 -
~ hole in said holder,

45

o0

sleeve to permit such withdrawal.

- 13. In a punch mechanism, a holder, a shift-
able punch guiding sleeve mounted within a guide
a locking element carried by
the holder, said sleeve having a longitudinal
grooved portion adapted to be engaged by said
element to prevent turning of the sleeve and
withdrawal thereocf from said hole while permit-
ting limited shiftable movement of the sleeve in

an axial direction, and said sleeve having a second

longitudinal grooved portion adapted to be en-

gaged by said element to permit Wlthdrawal of
the sleeve from the hole,

14. In 3 punch mechanism, a holder, a shift-

~ able punch guiding sleeve mounted within a guide

5o

60

hole in said holder, a locking element carried by
the holder, said sleeve having a longitudinal
grcoved portion adapted to be engaged by said
element to prevent turning of the sleeve and
withdrawal thereof from said hole while per-

- mitting limited shiftable movement of the sleeve

in an axial direction, and sald sleeve having a
second longitudinal grooved portion comimuni-
cating at one end with said first grooved por-
tion and adapied to be engaged by said element

 to permit withdrawal of the sleeve from the hole.

65

70

15, In a punch mechanism, a holder, a shift-
able punch guiding sleeve mounted within a guide
hole in said holder, a locking element carried by

the holder, said sleeve having two parallel lon-

gitudinal grooved portions and a circumierential
srooved portion connecting adjacent upper ends
of said longitudinal grooved portions, one of said
longitudinal grooved portions terminating short of

the lower end of the sieeve and the other ex-

tending to the lower end of the sleeve, and said

- locking element adapted to be engaged in either

ot

longitudina,l orooved portion by registering the
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element with the circumferential grooved por-
tion and furning the sleeve in one direction or

the other.
16. In a punch mechamsm a holder, a shlft-

able punch guiding sleeve mounted within a guide
hole in said holder, a punch reciprocable in said
sleeve and having g longitudinal groove, a lock-
ing ball located in an aperture in the wall of said

sleeve and held in locking position within said

sroove by engagement with the wall of said guide
hole, said ball being shiftable within said aper-
ture out of said locking position when said sleeve
-is withdrawn from said guide hole. |

- 17. In a punch mechanism, a holder, a shift-
able punch guiding sleeve mounted within g guide
hole in said holder, g punch reciprocable in said

sleeve and having a longitudinal groove, & locking

ball radially displaceable within an aperture in
the wall of said sleeve and held in locking position
within said groove by engagement with the wall
of said guide hole, a transverse locking pin car-
ried by the holder, and a pair of spaced com-
municating longitudinal grooved portions on the
sleeve adapted to be selectively engaged by said
pin upon turning the sleeve in one direction or
the other, one grooved portion being of a length
to prevent withdrawal of the sleeve from the

guide hole and the other permiiting th.e sleeve

to be withdrawn.

'18. In a punch mechanism, a holder, a shlft-
able punch guiding sleeve mounted in said holder,
a punch reciprocable in said sleeve, g punch re-
turn spring surrounding said punch and seated at
its Jower end against a portion of said sleeve, said
punch comprising a shank and an adjusting
~ sleeve threaded onto the outer end of said shank,
- said adjusting sleeve having a head forming an

abutment for the outer end of said sgpring, and an

interlocking connection between sald a,dmstmg
sleeve and punch guiding sleeve.
19. Punch mechanism comprising a holder hav-

ing upper and lower members having vertically

10

the hole in the upper member, a die ﬁxed within
the hole in the lower member, a punch shiftable

 within said sleeve, a transverse locking pin in said

et

10

29

upper member engageable with a vertical groove
in the outer wall of the sleeve to lock the sleeve
against withdrawal while permitting limited ver-
tical movement thereof, said sleeve having a cir-
cumferential groove communicating with the up-
per end of said vertical groove gnd ferminating in
a second vertical groove extending to the lower

end of the sleeve.

20. Punch mechanism comprising a holder'

‘having upper and lower members having verti-
~cally aligned holes, a tubular guide sleeve shift-

able in the hole in the upper member, g die fixed
within the hole in the lower member, a punch
shiftable within said sleeve, a transverse locking

pin in sald upper member engageable with a ver-

tical groove in the outer wall of the sleeve t0 lock
the sleeve against withdrawal while permitting
limited vertical movement . thereof, said sleeve
having g circumferential groove communicating
with the upper end of said vertical groove and.
terminating in a second vertical groove extending
to the lower end of the sleeve, and means for re-

- leasably locking sald punch and sleeve together

3¢

aligned holes, a tubular guide sleeve shiftable in

- while permitting limited vertical movement of the

punch relatlve to the sleeve.
FRANK K., KIRSCH.
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