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‘Apphcatmn April 17, 1942} ‘Serial No? 409,383{-'

3% Claxms. :

This mventmn 1e1ates to apparatus for purich="
ing ‘sheet- metal and other. matenals, and more
particularly to apparatus or devices. of: th1s type
‘which are actuated by an ordinary press or other‘ :

magchine having a vertmally movable member or- 5.
©in‘section; ‘on line-2-=-2; Fig. 1.

ram, .
One of the obJects of this 1nvent10n is. to pro—;
vide & ‘punching device' which iis constructed to
3 punch._ holes in’ & direction at. an angle’to’ the.
direction. of ‘movement of  the member which
actuates the~punch1ng devrce Another obJect of .
~this: inventionis.to  provide a ‘punching’ dewce]
which ‘may be.removably mounted on: a press or',
other actuating machine;in pos1tlon torbe actu=-+

ated by thé ram or.other,movable actuating; mem- 15, .

'thereof on a larger scale; showrng the-parts-in*

. the posmons which they occupy 3t the' comp’e-]
“tion'of'a ‘punching operation.

“bér,’and which has a punch mqunted to" move at
. an angle to the movement of the actuatmtT mem-
ber. . ;

‘on
a substantially’ horizontal direction and which is
actuated, by a’ vertically. movrng member of a-;
.press or other machine.
.. It is also.an object:of this mventmn to prowde
a punchmg device which is. constructed to punch‘_‘ o
holes in a vertical flange of & cover or pan-like"
. article"or in other Alanged miembers: - ‘Arother ob=:
Ject is to:provide punchmg devices whlch may be: .
arranged in rows Or.groups for 51multaneous actuk
ation by. a single ram or actuating: device; for .
punching ;a plurality of holes in vert1ca1 ﬂanges
of angular extensions of articles. B B
It is a further object of this mventmn to pro—"
vide.a punching. device of. thls type in w‘“nch the .
movable work engaging member recedes, aft
completion of the punchmg operatmn mto ‘an sis
tion:to; facilitate the posrtxomng of the work into”
and..out .of:: operat1ve relatmn 1o’ the punchl, g,
device.: : :
Itiis also.an. obJect of thxs mventmn to provxde'_“_ 4
a ‘punchihg device with a punch of 1mproved e
construction.,’ .
Another. obJect is to.provide a dle of 1mproved S
constructmn Wthh may be-adjusted ‘toward and-
from..the . punch and easrly removed from the_
. punching device:.
e Anather. obJect of thls 1nvent1on 1s to prowdc‘
o a punching device of this’ type with gaging means *
of, amproved construction for correctly’ posxt o3 i
. ing;the. work with reference to. the dev1c‘
: A further obJect of th1s mventlon is’ to pr

ing the punchmg thereof. o
. -"A further. obJect ‘of this invention-is
a punchmg device of this type which is- 51mp1e in ;
" construction, efficient in: 1ts operatxon and ‘eco-
nomical to'manufacture.
Other objects and advantages of th1s 1nvent1on‘ b
will’ appear from the followmg descrlptron and 60,
‘ claims. : R ‘

10

S A further ob1ect of. the 1nventron is' to provrde‘- L
ey punchrng device. capable of punchmg holes-in

v materials

(Cl 164—94);} L

“In the accompanying- orawmgs-'—‘- ‘ E
Fig:'1 is 2 top-plan-view of a plurahty of punch_ ‘

ing: dev1ces embodymg this mventron mounted in:o

posmon to s1multaneous1y operate on the* work.-
Frg 2isa fragmentary elevatrcn thereof partly

"Fig: 3 is- an elevatron ‘of-one-of- the punchmg‘;;
device; showmg the parts théreof in- the!position -
Whrch ‘they- occupy at the comnletlon of- a punch-- £
ing operatmn ‘ .

Fig:-4 is 3 sectlonal elevatron, on-an enlarged»"

~scale;of‘a punchmg deyice embodymcr this, mven-»* ‘

tion.-
Fig. 5 i5. an end elevatlon therem R
Fig. 6 isa- fragmentary ‘sectional: - elevatronga -

Fig:Tisa fragmentary end vrew of the p01 tlon o

\of the apparatus shown in- Frg 6.

Flgs 8,9 and 10-are transvers seetrons ‘ther em

‘ on lines 8--8, 9—9 and- {04 0 Fig: 6.

Fig: 11 is a fragmentary side elevatron cf -8

.punchmg device-of-modified: constructron

F1g 12¢is-a side! elevatlon of a punchmg devrce .
apphed to'a press ‘brake, -
Fig.. »13’ is: ‘anend vrew of o plurahty of punch~

Jing-devices ‘motnted on a pressbrake. -

U Fig: 14 is'a fragmentary sectlon on 11ne M—-l 4. :
Fig: 4.° : e

~The punchmg of holes in sheet metal and other :
generally accomphshed hy means$ of-
a vertlcally movable ‘punch actuated inany- sult-. :

‘ _able manner, -Such; for- example, ‘as’by the ram .

of-a°press:: ‘There- are- times: when ‘the work' to

_bé operated on*is of such shape or-form that it

is erther 1mpossrb1e ‘or- difficult to opérate on the.

- sameé by means-of- a vertlcally operable punch;, -

By means ofthe: construction: hereindescribed; ‘ ‘
this’ difficulty-is overcome-by-having-thé punch

«and die of the punching device arranged to punch’i
" holes- horrzontally or at another’ angle to the
- vertical: :

Referrmg to Figs.4 t0°10; 54 represents a holder ‘
orframe-of- my improved: punchrng device, Whrch
mcludes ‘8 base~15 -having a- pair-of upwardly
extendmg Horns“or ‘supporting parts 16 and 171 -
in‘which’the perforating elements of the punch- -
ing- devrce are ‘mounted; these parts-in the par-"
ticular constructmn 111ustrated being formed iri-

“tegraliwith thebase.™ ’I‘hese supporting parts are

separated by--an: upwardly opening gap: ‘or:slot

ng-.
18 into which the' port1on of the work to be oper--
‘ ated on is inserted;

"‘he holdersiof my- 1mploved punchmg devices

: ~uppor., the punch and die, either one of ‘which

mayibemovable relatively: to the other.: In the
particular. constructionillustrated;  the. part 16:-

of* the vholder: supports ‘the:stationary member

of‘the:punch and die; implements, -which:in-the -

.+ construction:illustrated;. is: thedie, cand the ;part.




o

17T supports the movable member, which is a
punch 28 having a punch bhit 2Zi. This punch
is arranged substantially horizontally in the con-
struction illustrated by way of example, but it
will be- obvious that the punch and die may be
arranged to operate in any other desired angular

relation to the vertical. The punch 20 also has a
head 22 which is preferably adjustably secured =~
to the punch, for éxample, by a screw threaded -

‘connection, as shown in Fig: 6, a lock nut 23
securing the parts in their desired relation to
each other.
the length of the punch as may be de51red

The die located in the part {8 of the holdér
may be of any suitable or desired form. I prefer,
however, to employ a die of 1mpr0ved construc-
- tion’ which is adJustable toward and from the
punch and whlch can readily be ‘removed from
the holder.. . The die shown in the drawmgs by
way of example has a substantlally cylmdrlcal
portion. 25 provided with an: openlng or-hole -26
in the end thereof adjacent-to the punch “this
opening ‘being ‘of such diameter as Yo properly
cooperate with the bit 21 of the punch ThlS
opening 26 terminates. at-ifs inner end in an en-

larged - passage 2T mto which the slugs - 29 .
punched out of the work are received. This pas-
sage 27 extends to the left end of the die ele-

ment- shown in Figs. 4. and ‘B, from “which these
shugs 29 are dlscharged

In order to secure the d1e element in the partf
16 of the holder, this die element is- provided

- with a screw threaded portmn 39 which is. of

larger diameter than the cyhndrlcal part 25 and-

which is adapted to cooperate w1th a correspond-
ing internally  threaded portlon in the- holder
part 18.  The cylindrical - portion 25 of the die

which fits snugly in-an- accurately formed- hole .
in-the holder part 4 § serves o correctly locate .
40

the axis of the die on the holder -and by means
of the threads 30, the die can: be adJusted to €Xx-
tend into the gap or slot . 18. to the desxred ex-

10

This makes it possible to regulate

15

20

25

30

. particular
‘movement. - Any other connection between the
--actuating pin and the punch may be provided.

2,329,020

of the punch is provided with a tapering or in-
clined surface 4% with which a correspondingly
tapered surface-4i of the actuating pin 35 co-
operates in such a manner that downward move=

- ment of the actuating pin 35 will result in move-

ment, of the punch toward the die, which in the
ezample illustrated, is horizontal

The punch may be guided in its movement to

- "and from the dis in any suitable or desired man-

ner, for example, by means of a guide sleeve 42,
the bore of which is such as to guide the bedy
portion-28 of the punch. If the bit or working
end 21 of .the punch is of smaller. diameter than
the body portion, the guide . sleeve. is. provided
at the end.théreof with a contracted bore 43 in
which. the bit 21 of the punch may reciprocate.
The guide sleéve 42 fits slidably in an accurately
bored hole in the part (7 of the lolder, which
hole is in- axial alinement with the bore of the
part 18 of the holder in which the die is secured. .
The guide. sleeve 42 also.acts to strip the work
from-the bit of the punch and in the construc-.
tion-illustrated in Figs. 1 to 10, -the guide sleeve
is provided a} .its .inner end with a.flange 44
which is preferably of elongated form as shown
in.Fig. 9, so-as to be contained and arranged in

cone end of a relatively large opening 45 in.the

part i1 of the holder: This flange is’ between

the opposite side faces.of the holder 14.

The end portions of .the flange 44 are formed

* to receive bolts 471 which also extend through' a,

tent. The die may be secured in its ‘a,d,],usted posi-—-

tion in any desired manner, for example,. by -
means of a lock nut 32 exerting pressure agamst ‘
To .
facilitate the adJustlng of the die in the diree-.
tion of its length, the outer end of the die which .
projects. beyond the part 16 of the ho_lder is pref-
erably provided with a.slot 33 to receive a screw- -

the outer face of the part 16.of -the-holder:

driver. When it is desired to remoye the die €le- -

ment from the holder, it is merely necessary to

release the-lock nut 32 and then -turn- the -die

ina direction to.move it out-.of its hole in the
‘part 16 of the holder

Since presses -and other means for actuatmg» ‘
punching devices usually have a vertically mov-

able ram or-actuating part, means are prov1ded )

for converting such vertical movement into move-
ment in:the direction of the length of. the punch.
Any -suitable or desired mesns may be prov1dedr

for this-purpose, and in the construction shown |
hy way of example, a vertlcally movable actuat-,

ing pin 35 is provided, which is.guided in a hole
or aperture in the -upwardly extending part 17
of the-holder; and which- is suitably connected
with the punch for actuating -the: same. ThIS
actuating pin is preferably normaﬂly held in
elevated position by means of a spring or other
resilient. member. 36, and . the actuating pin is

limited in its movement and held against turning’
in any. suitable manner, for example, by means .

of a keyway or groove 871-in the pin; which co-
_operatés with a stationary part; such for example
‘as the'end of a.dog point screw:38.. The head 22

160

pressure ‘pad 48 ‘which is. sémewhat similar. in
shape to. the flange 44, as shown in Fig.. 10.
Springs of any .suitable form.are provided be-
tween the pressure pad 43 and.the flange 44, such
for example as coil springs 52 through which.the
bolts 47 extend, and. preferably a similar spring
51 is arranged about the part 20 .0f the punch.
These springs are under initial compréssion suf-
ficient to. strip the punch from the work after

the hole has been punched, by withdrawing ‘the

hit of the punch into its guide sleeve 4Z. ‘A
smaller-spring 52 is preferably interposed between -
the flange 48 and an end wall of the opening 45
in the part 17 of the holder, to rétract the guide
sleeve. £2 and the punch into the position shown
in Fig. 4, which facilitates the insertion of the
work between the punch and die. - )

Suitable means may also be provided for pre-.

~venting. the flange 44 and the stripper assembly
- from' turning out of its normal position within
- the opening 45 in the holder, such for example

as a pin §3.slidablé in a hole in the part 17 of
the holder.

In the operation of this part of the mechanism,
it will be obvious that as the punch head 22 is

“moved to the left from the position shown in

Pig. 4, by downward mcvement. of the actuating
pin 35 the Jock nut 23 at the head of the punch
will engage the pressure pad 438 and move the
same to the left, thus also moving the guide sleeve
42 to the left, for the reason that the springs 50
and 51 overcome the resistance of the spring 52.

When’ the end .of the guide sleeve engages the

work, such as a flange 55 of a cover or lid §8, or.
any other piece of work that may be inserted into
the groove or. gep 8, movement-of the guide

sleeve and flange £5 ceases, and further move-

ment of the punch causes the same to penetrate' .
the work and enter into the end-of the.die. Dur-

. ing this punching movement, the springs §0 and

.75

51 are further compressed: The parts will then
be in the posmons shown in Fig. 6. Upon.re~
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‘ turn-of- ‘tﬁe actuating vod: 35:into’ itg'«‘uppepposi;; ¢ member 10 dnyi whlch ‘the honzontalhportlomfoﬁ H
‘tion, the:die will'be moved to* the rightiin Figs 4 ¢ thework-may rest.z This gage:member is verti<!:
“and-6 by means ofthe 'stripperisprings 504 Andi5i6e  callyladjustable on thepart:ié éf:theholder:and::

. thus withdrawing the bit-of the punch frém-the~  may be securedvinthe desired positionin tany.;
.Work When--this movement of:-the: -punch rele* 5t suitableior:desived tnanners;: In thetconstruction
atively to-its guide sleéve 44 is‘completed; the- shoiwn;:I have provided the:end panel:69cof: the:

punch, ‘guide? sleeve‘and - theé-stripper- springs:: gage:with anaupwardlyextending slot:12 throngh.-
Cand- -pressure” pad-will¥ P ‘moved-bodilty or-asia i which:the: threaded: portion:30:rof: the: die>may.:
unit:to:the-right-into"a posmon sstichas® mus-»: extend. The lock nut 32 which secured the die::
‘ trated 4n Figi4, by thie smaller spring §2* ~10i{in-correct.position.alsoiclainps-the gage member
- 'Héles: §T¢in: the part: 11° of ‘the holder: aﬁord & - atothe elevation desired, and:if desired;:a washer::
acéess to the:ends'ofthe bolts' 413 for :removings  T3/maybe interposed-between:thenut:32:and the »
the bolts:and for varying:the-initial compressmn—h sletted: endiwall J63:10f the:gage. ¢ Consequently;
- ‘of-the’springs-§0 and 5 to' the"extent necessary ©if the horigzontal gortionofithe work;:suchras the
" for strlppmg the punch from the work:i - A hdle’ llo {part-56sofithe panslike member. shown:in. Figs.:
58is provided:through which the punch may- be - 1.to.6 restsionthé upper:face:18:0f the gage, the:-
removed. . It -will be ‘noted «that -theé-punch:may+ . _locationrefzthe holesmade by: the punch w111 Theu

“~be removed independently’ef-the stripper-mech- determined by the:adjustmentrof theigage..
anism atdnytime fo¥ sharpening the‘end thereof. Tpreferablyalso providemeans forholding: th° f
Thé: pinching devices hereindescribed:may-be+20..work onuthe:gage:! Any suitable:meansimay:be
used *singly or-they may’ be arranged in-groups:+ - employed:forithis ‘purpose, and I have:illustrated::-
and:imay:be ~mounted on-the-bed=6f-a presstor:: - by:way:.cf gxample-a hold.down:member:includ-:
othér machine: in“any  othér:stitable or:desitéd- = ing.a: pairiof-links:15:pivotally mounted:atione::
manner; - In'Figs. 1 to'3, T have shown'a groupof = - endoon:a lug iorprojeetion 16:0f<the upwardly:

these-punching devieés‘mounted on-a template -25.:extending part:11.of thé:holder: Anotherilink: T1
60 which-may: then<insturn’ be'isuitably mounted-  is pivotally connected atiT8{to:the links: 5 and:
on-thébéd::617 of {a-press ‘or: othér-machine in: - thislink:ITmaybe providedigt its:lowerrend 'with
such’a: manner- sthatsalliéf: thie: aetuatmg ping:35:/ - one:or.morerrollers: 19} ¢ A springi80iconnects:the::
- are-belowithé movableielement-or ram 62:6f:thev- link: 171 with thelinks:18{and the holder:is pref--
pressisothdt:when the ramrdeseends; it will' press--30...erably providedwith aniinclined: face 81, on'which

down: the ‘actuating: pins*35:t5 a sufficient extent ’ - the rollers: 9 may roiluinto:a withdrawaor:ins::

to force the punch through‘the work: »'The: temz opéerativér position:: Itiwills benoted that:. .the
plate’ ED»may be'secured: to the- bed of‘the press upper: ends of the Kiks I5 and: TTrextend: above:

. by-any'suitable means’ (not shown) and the tems=- the upper:end:ofithe actuating pin 36:when this:
“plate’ is -provided with 'suitably lotated:- threaded 35 ‘bim is in: its upper<position. : Consequently,‘when: -
holes inwhich bolts:§3% extend1ng through- pro-= ‘ the ram :62:descends:to-actuate:thepunching dez-
jections' 64 4nd+85° 4t opposite’ ends‘of-the: base-: - vicepit wilicfirstrengage 'the upper ends'ef the:
'5! of the hoider may*be»secured see alsd Flg 4. links 115%&1’]:‘1“11’;3ath’uss'ca‘using— the?'srollers“-TS'x to‘
In'Figs. 1 t0°3, 1 haveshown: thgpuncmng des" ridé:dowrr the:inclined:fate 81<intorengagement

vices’ arranged- to' operate upon-a vertical flahge:: 40" with the horizontal:portion 56 of the:worl./ THe
.85 ofa ‘pan-=shaped-body or tover 86 *and the:- . spring 80 is preferably.oef sufficient stréength so:
_punching devices-are-so:located-on-the template®  that:when.the-rollers: 19 engage: the:work;the
- 60°thdt-when-the work- 56 is placed-in position for = horizontal part of:therwork willibe: pressed into™
- punching-of ‘the flange; 55 thereof; this flange will~ = -engagement:with the" upper: part'10 of the gage::
‘: enter into*the . gap or’slot: 18°6f. eaich. punchmg 45+ These-hold: down.members:are: particuldarly - de-:

.- -device:  “THe punching devices are so:located.on sirable} whenia rpluality »of punching :devicés:
the“template .as to punch thé holes in'the de-. = Oberate o singlepieceof work, such as thepan--
sired “circumferential “spaced relation ‘to. eachi* ~ likéimemberB6:which:may:be slightly-warped, or -
other, one:of these punching ‘devices being pro- may.havesa ccambers-soxthat normally notiall®
vided for-each hole’ required in’ the flange 557 Tt 5w portions thereof will lie on the gages of the sev=.-
will be obvious that when the ram-62 descends @l eralipunching unitsi+ The hold!‘down: members ‘

wheof, the punching. devices will be actuated. simiul- . = O thesecunits; however; will rectify any:warpage:
' taneously to.punch jholes in the flotige; 55 of ‘the orcamberainitheswork;and thus:assure correct: -
. “work, the'ram being shown. in"its 1ower position . ~ Pasftidning.of the holes: . When:thepunching ‘of -
in'Fig 3.7 It Wil be obviolis. that my. 1mproved Abv theWonkrhas?been‘fco‘mpleted“and(the"ramrmoves
“ punching devices.may be used toloperate.on many.. into?its uppertpdsition; the springs 30 6f the hold
diffefent types.of work, .the pan-shaped-member,. - doWn membersiwill retract the’ links. into ‘the -

- 56 being merely 1llustratLve of.one type of: artxcle . positions:shown:in: Figs:2 and:4, so that'the work
‘ Ato s operated upon may-bel easily removed:fromuthe-punching de-

" Gaige. means of _any suitable. o, desired 4ype 60" V.CeS AN TeD! laced:by ‘i““’ther piece: of -work to-
may. be.provided. fof. correctly.Jocating.the work - be :operated: uponi::
with.reference.to-the punch. and:die... In.the con- . My improved-punching devices may; of course;
struction shown for this. purpose.I have-provided.i ' gpex:date upr;ré xgrorkrwlncl; hasa;) ~h}x))r izontally ex-
an. adjustable. gage; upon - which: the horizontal.: en’mg" part:toccooperate:with sthe- gage; which *
‘portion.of. the work. may: rest ‘The Soge: 1llus-~~("’ :haszbeen=described. & When this: 1t:ypc= -of work:is i
trated for. this purpose by: way: of .example ds ad« ‘operated:on ng the'punching:device; gage. means:.
justable ‘vertically on-the mupwardiyextending i Ofuamyism:;p f constritaptlo;uixr?aylbekpé orslrldeﬁsfgr
i . ' engaging.the:lower edpe of thesworketo:limit the
gle;fce‘zsaglfdt?rfc]‘z%dei ﬁort;?:l "; of ﬂlll 'lpmg:huéi_i extent to which the work:may:be»inserted:into::
* connected by an-end’ poxg;mn 29 EI?;:; ?Jorséxo’;ss .of 707 thicvgap aori slok: 185t Fon example T have!illus: -
the gage being mounted to.bearazainsttwo sides z?v;t;iiégmi iﬁ:ﬁfﬁé:d?Qg:&%?ﬁ;ﬁc%?gg;?;j._.
-and-the end.of the upwardly-extending-part 1% substantially!across the:slotror:igap::18; sand:a, -

"+ of:therholder.: Preferably.the upper-edges-ofi thes  lower -stemrportion 86:0The holder:below the gap::

twm snie members S8rarer conneeted by ra .\.top.z'zs.qs provided: with g hole havitgian upper portion::
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- 8T of :a dlameter and depth sufﬁc1ent to receive
the entire head of the gage pin, and a lower por-
tion 88 of reduced diameter to receive the stem

~of the pin.  The gage pin may be secured in the:

desired position in any suitable manner, for ex-
ample, by means of a set screw 83, see Fig. 14.

‘Any other means for limiting the extent to which-

the work to be punched may. enter the gap 18
may be provided.

- In Fig. 11, T have illustrated a modified con-
struction .of  my punching device in which only

a single stripper spring is provided in place of ~

the three springs shown in Figs. 1 to 10.. In this

10

case, the holder is provided: with an opening §3- -

of smaller size than the opening 45 heretofore-
described. The guide sleeve 42 in this case is’

provided with a smaller flange 81-and: a pressure
pad 82 in the form of an annular disk is pro-
vided which bears against the lock nut 23 of the
purich. A stripper spring $4 is placed between
the flange §f and the pressure pad 92, and a
smaller ‘return spring ‘85 is positioned between
the flange 8! and the adjacent end of the open-
ing 99 in the holder. The operation of -this con-
- struction is similar to that. described in ‘connec-
tion with the other figures.

Figs. 12 and 13 illustrate a manner of usihg my

improved punching devices in connection with a
press brake or a similar machire having an elon-
gated bed 108 and ram 101,

bunching. devices may be mounted in any suit-
able  manner.

longitudinally extending T-slots 183 and 124 and
bolts 105 extending into the slots and through
the holes in the end extensions 64 and 85 of the
holder may be employed for securing the punch-
ing devices to the rail or adapter in any desired
spaced relation to each other,

The ram 181 of the press brake may, if the same

is not of sufficient width to engage both the actu-

ating pins and also the hold down links of the
punching units, be: provided with an adapter in
the form of a bar 187 of sufficient length to en-
. gage the several punching. units:
means for mounting the punching units on the
press - brake may, of course, bhe employed if
desired.

My improved punchmg devices may, of course,
be employed in connection with any kind of work
in 'which the parts to be punched’can be inserted
into the gaps or slots 18 thereof. In Figs. 12 and
13, T have -illustrated. the punching devices as
operating on an angle bar 110 and in Fig. 11, the
device is shown operating on a strip 1.

The bed 180 may :
be provided with an elongated rail or adapter 162
rigidly secured to the ram and on which the .

By way of example, the rail or
adapter 102 shown is provided with a pair of 3

~Any other -

40

50 1

<
(314

While my improved punching device is herein:

shown and described -as used on a press having
a bed and a movable ram, it will be understood
that the wuse of the improvements herein de-
seribed is not limited to power presses, since they

may be used with any machine or device which -
may.apply the required power to the punching
device. ~The terms “bed” and “ram”. are herein

employed to designate respectively the stationary

and movable parts of such machine or apparatus, -

and the term “press” is used to de51gnate any
such machine or apparatus.
It will be obvicus that punching dev1ces herein

described may be used for punching holes hori- -

zontally in many different varieties-of work by
mounting the punches on a template 69 which
is shown in Figs. 1 to 3. or on-a base plate 102 as
shown in Figs. 12 and 13, the units being mounted
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on these plates in accordance with- the pattern -
of holes desired in the work. - The setting up of-
the punch units on the template or base plate
may be done cutside of thepress and the template
or base-plate with the paris mounted thereon
may then be placed on the bed of a press. After.
the desired number of ‘work-pieces have been.
punched, the plafe having: the punch . units
mounted thereon-may-be removed from the press -
and another plate having punch units already
set-up for operating.on another type of work
can be positioned on the bed of a press, so that -
the time during which the press is idle is mate- -
rially reduced. As-soon as one type of -job has

.‘been completed, the punch units may be removed

from the template or base plate for use on an-
other: template or base plate.

I claim as my invention: .

1. In a punching device, the combmatlon of a
holder having a pair of outwardly extending parts -
spaced apart to form- between them a gap to
receive the work, said parts having axially alined
holes extending completely through said parts
and terminating at said gap, a die in the hole
of one of said parts and a punch in the hole in
said other part in operative relation to said die,
said other housing part having an opening ex-
tending transversely through the same and across
the hole therein, and through which the punch
extends, and a stripper spring arranged in said
opening and acting on-said punch for strlppmg
the punch- from the work. .

2. In a punching device, the comblnatlon of a
holder having a pair of outwardly extending -
parts. spaced apart to form between them a gap
to receive the work, a die in one of said parts and
a punch in said other part in operative relation
to- said- die, said other housing part having a -
longitudinal hole in which said punch is slidably
arranged and an opening extending transversely
through the other housing part and across which
the punch extends, a stripper member: having a
part extending into said epening, yielding means
acting on said part of said strlppel member and
said punch for stripping . the punch-from the
work, and yielding means. in said opening for
moving said punch away from the work after
the punch has been stripped from the work.

- A punching device including a holder hav-
nrr a pair of putwardly extending parts spaced.
apart to form between them a gap.to receive the
work, a die mounted in one of said parts and
terminatifg at said. gap, a punch in the -other .
of said parts in operatlve relation to said die, . -
said holder having a longitudinal hole in which
the punch is arrangeqd and a transverse opéning.
intersecting said longltudmal hole through which
said punch extends, a guide sleeve for said punch -
extending from said opeéning to said gap and .
slidable foward and. from said die and having"
a flange arranged in said opemng, 2 pressure
pad also arranced in said opening, and a stripper )
spring arranged. between said ﬁange and said
pad, said punch having a part engaging said pad
to move said pad with said punch during move-
ment of said punch toward the work and to com-

-press said-spring when the punch is penetrating -

the work, whereby the spring strips the punch
from the work after completlng the punching
cperation.

4. A punching device including 'a holder having
a pair of outward]y extending parts spaced apart
to form between them a gap to receive the work
and having alined holes extending completely

. through said parts and terminating at said gap,
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.drical .portion fits for holdmg said die in correct

+ & die mounted in.the hole.of one.of.said: .parts
wand terminating at.said gap, a punclhinthe. hole
.0f the other .of said parts.in. operat1ve relation
to said: die; ‘said holder having a transverse open—

~ing-therethrough through which.: sald punch .ex- -

tends, a guide sleeve.for said punch: extendmgf‘

.from said.opening {o said:gap and having a. ﬂa.nge
arranged in said -opening, a.- pressure, pad :also
arrangedin said -opening, a-stripper spring .ar-
ranged.between' said flange.and.said pad,. -said

.sald pad with. said: punch. during: movement..of
sald punch- toward the: work ;and- to compress
sa1d spring -when  the.-punch. is- penetratmg the
. work, whereby: the: spring. strips:the- punch from
. the work -after. completlng thepunching opera-

tlon and. adjustable means.connecting said. flange

~.and. said .pressure pad. for -placing -said. strlpper
spmng under .variable .initial compression.-
2B AL punchmg device including a holderrhavmg

to form between them a-gap to.receive the work;
8 die mounted. in' one.of. said: parts. and. terml-
‘nating .at said. :gap, a punch. in.the other of -said
- parts . in. operative ‘relation.-to. said. die,-.said
~holder haying a transverse:opening. therethrough
through which said punch extends, a- gmde sleeve
. for. said: punch -extending flom sald opening:to
‘said gap and having a flange. arranged\ insaid
..opening. and movable toward and:from sald -die,
it pressure pad also arranged-in.said.opening, a

;; stripper spring. arranged between: said flange- and
#said pad;said punch having a-part. engaging. said

pad ‘to;-move. said pad. with.said. punch: durmg ‘

~imovement- of :said ‘punch toward the work. and
to compress. said spring when the punch.-is- pene-
tratlng the work,: whereby the, spring.strips.the
-punch from the work after.completing the. punch-
Sing., operatlon -and a yielding member a,ctmg Foal
-, said. flange: to withdraw said- punch and sleeve
from.- engagement with.the: work after. comple-
txon of the strlppmg operation. :

-, .6..A - punching. device . including. . holder,
punch ‘movably mounted . on: said.holder, g.die
mounted on said holder. in, operatlve Télation to
. said punch, said die including a, c¢ylindriéal por-
- tion'guidéd in said holder for.adjustment. toward
and from said punch, and a threaded:portion en-
gagmg a . correspondingly ~threaded . portion “of

" said Holder for turning said die for adjusting the,

same ‘in “the’ direction ‘of. it$ length, and means‘

“for lgcking - sdid” d1e agamst movement when in
adJusted ‘position,

"7 A punching”-device “including a, -Holder, a
spunch- movably- mounted -on ‘said-holder," a’ die.
“mounted on said- holder in-operative relation ‘to
“gaid-punch; said die‘including a cy11ndr1ca1 por-

“+tion’guided in-said-holder for- adaustment toward -

~and- from: said punch, and a’threaded- ‘portion
engaging a, ‘correspondingly threaded: portion-of

-the samein the:direction of its length;anid-means
sfor locking: said -die- against: movement when:in
~iadjusted: position,:said: die-having a passage ex-

-tending lengthwise through -the same through.

sswhich punchings removed; from the work.may be'
wdischarged.

~sing - grpair:.of -cutwardly extending: parts spaced
niapart to-form g gap.into:which the work: may: be
o, Jinserted; a punch- arranged.in one of :saidsparts,
whpand a-die arranged:in thesother part in;opera-

; cylmdrlcal portmn -and -said- other part.of:.said
vholder havmg an aperture. 1nto Whlch sald cyhn-

1 8. Arvpunching «device: mcludmg a,«holdenha,v-'

5

axial.relation to.said punch, another portion of
said-die and .said other part of s4id hélder hav-

"ing. cooperating means for adjusting. sa1d die to-

ward. and. from said punch
-9.. A..punching devicé. mcludmg a. holder hav-

‘,mg a-pair.of-outwardly extending .parts.spaced

10
punch-having a:part.engaging.said- pad to move -
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apart.to form a gap into which the work may be
inserted, a punch arranged in-one.of sdaid.patts,
and a. die arranged in: the other. part in opera-

-tive.Trelation ta.sdid punch,. sdid; dié having a

¢ylindrical. pertion-and said .other part  of said :

~holder. having an aperture-into which: sald‘cyhn-
.drieal portion. fits .fof. holding said- die in cor-

Yect.axial Felation to.said purich;. said .die also

~haying. a.threaded portion, formed. to cqoperate

with a corlespondmgly threaded portion of sdid
ether . part’cf- the holder for adjusting.said. die

.in’the.direction’ of its dength toward.and from
200
a pair of outwardly- extendmg parts. spaced apart

said -purnch, ‘said threaded part..extefiding. be-
yond .said’ other part of said housmg and a.lock

“nut on the:threaded.part. of said die and.exért-

25
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ing pressure against sdid other part. of. sald hous—

V1ng to lock sdid die against movemert.’

..10.. A puhching. device including & holder Hav-
mg a. pair..of outwardly. extendmg parts.spaced

.apart to.foim between them 'a. gap to.receive the

work,. a. punch meinber _cafried .on’ one ‘of. said
parts and a.die. ‘member .cazried by the_ other of
said parts; gage mesns on said Lolder for limit-

~ing..the extent.to: Wh1ch work .mmay be inserted
-into:sdid gap, means.for. adjusting.said gage
. neans to position the.same for. different kinds

35

- of 'work,.and. .pressure. means. mounted..on -said
holder . for. yicldingly. urging . -the, worx into .en-
gagement with said gage.means.

_ 11, A punching device ineluding punch and.-die
members,.-one.-of . ‘which: is.movable rela.tlvely .to

..the. other, a.holder.on’ Which.said -meinbers are

40

mounted and Wthh is.constructed . for, mounting

.-on. the .bed..of- a..press dn a. pos1t10n Ain. which

.the-ram..of.the press may;operate said-movable

member .and. work positioning..means. mounted

:.on..said. holder:.and. including..a -part .which. is

45

yleldmgly heéld.in a. withdrawn.position.-laterally

- out. of - the. path of..movement.of .the--work..into

and - out of..eperative- position-in. the- punchmg

“device and which is ;positioned to.be engaged-by

- the ram-after-its.initial movement.to .actuate the

50

punchmg -device.-and. moved..into ﬁengagement

- with-the. Work~befere. the ram engages -said.mov-

. able:member.

-12:. A-punching. dev1ce mcludmg punchqand die

members one:of- which: is-movable: relatively-to

‘55

the. other, a- holder -on: which -said. -members-are .

- mounted .and which- is-constructed for. smounting

-on the+bed-of a.press in a-position-in which: the

ram of the press may engage and operate- said

~-anovable: member;--and: work -positioning means

Usaid -holder-for turning -said:die-for: ad,]ustmcr‘“f50

including . pivetally-conneeted:links; -one end:of

wone-link: being: pivoted :on-said-holder, a spring

~-connecting . a-pair;of -links;:the.end. of -another
link-being movable: against - ther-action: of -said
- spring:into-position to engage the work-and-yield-.
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ingly urge; it-into-gorrect: 1elatlonx tossaid:punch

: .and .die. members.

13 A punching device mcludlng ,punch and die

D members one-of: whrch is::movable-relatively-to
~the other; a-holder .on-which:said members. are

70

mounted. and whmhs is. constructed for mounting

Co 0N the bed-of: a-press.in. a.position.in. which..the

tive: relation. to..said; punch;:said «die having:a

ram of the press may engage-and operate sald
movable Jnember;-and - work posmomng means

: mcludmg a-pair of plvota,lly connected lmks one

w0

. end of, one link being vaoted on.said: ‘holdet- and
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_the free end ‘of the other link being movable
along said holder ‘into and out of position- to
engage the work; a spring connecting said links,

"said links having their pivotally connected por-

tions. extending into position to be -actuated by :

the ram before the ram actuates said movable
‘meémber, for moving said free end of said other
link against the action of sald sprmg, into en-
gagement with the work.

14, A punching device including punch and die’

members, one of which is movable relatively to
“the- other, a holder on which said members are
miounted and which is constructed for mounting

10

' ~on’ the bed of & press in’a position in which .

the ram of the press may engage and operate”

said “ movable member, and work ~positioning
means ‘including ‘a pair of pivotally connected
links, one end of one link-being pivoted on said

holder and the free end of the other link heing.
movable along said holder into and: out of posi-*

ktlon to engage the work, a spring connecting
said links, said links having their pivotally con-
nected portions extending “into -position to be

‘actuated by the ram before the ram’ actuates.
said movable member; for moving said free end"

‘of “said other-link against the action of said

spring, into engagement with the work, and a
roller on the free end of said other link for roll-
ing on: said holder and on the work.

15. A punching device including a hclder hav-"

ing a pair cf outwardly extending parts spaced
apart to form between them a gap to receive the
work, a die member mounted in one of said parts

0

and a punch member mounted in the other of said |

parts in operative relation to said die member, one

of said members being movable relatively to-the
other to operate on the work, and a gage mounted
on one of said parts adjacent to said gap and ad-

t

justable in the direction of the length of said gap

and extending beyond the open end of said gap:

to engage a portion of the work which extends
at an angle to the portion of the work in said gap.

16. A punching device including a holder hav-
ing-a-pair of outwardly extending parts spaced

'apart to ferm between them a gap fo receive the ™

work, a die member mounted in one of said parts
-and & punch member mounted in the other of said
parts in operative relation to said die member,
cne-of said members being movable relatively to
the other to operate on the work, a gage mounted

on one of said parts of the holder and having sides-

engaging the sides of said part, and a part con-
necting said sides of said gage and upon which a
laterally extending part of the work in said gap

may rest, and means for adjustably securing said’.

sides of said gage to-said holder part to limit the
: extnnt to which the work may extend info said
- gap.

17, A punchmcr device including a holder hav-
ing g pair of outwardly extending parts spaced
apart to form between them a gap to receive the
work, a die member mounted in cne of said parts
and & punch member mounted in the other of said

40
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parts in operative relation to said die member, one

of said -members being movable relatively to the
other to operate on the work, and a gage member
extending about and slidable on one of said hous-
ing parts in a direction lengthwise of said gap
and -with which a laterally extending porticn cf
the part of the work in said gap may engage, and
means for adjustably secumg sald gage member
- on said housing part.
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18. A punching device mcludmg a holder hav-

ing a die and ‘a punch mounted -thereon, said
~ plinch being movable toward and from said die,

75
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a guide sleeve arranged about a part of said
punch and movable into engagement with the
work, a spring acting on said punch and said
guide sleeve for yieldingly urging said punch into
a position within said sleeve, said spring being
movable toward and from the work with said
punch - and sleeve and heing compressed when

‘said punch penetrates the work, and means for

yieldingly urging said punch,-said sleeve and said
first mentioned spring away from the work.

19. A punching device including a holder hav-
ing a pair of outwardly extending parts spaced
apart to form between them a gap to receive the
work, a die mounted in one of said parts and ter-
minating at said gap, a punch in the other of said
parts in operative relation to said die, a guide
sleeve for said punch extending into said gap to
engage the work for stripping said punch from the
work and having a fiange, & pressure pad con-
nected with said ‘punch and spaced from- said
flange, a stripper spring arranged -between said
flange and said pad, adjustable means for spacing
said pad from said flange for placing said spring
under initial compression, whereby the spring
strips the punch from the work after completing
the punching operation, and a yielding member

for withdrawing said punch and sleeve from en-

gagement with the work after completion of the
stripping operation.

20. A punching device including a holder hav-
ing a pair of outwardly extending parts spaced
apart to form between them a gap to receive the -
work, a die mounted in one of said parts and ter-
minating at said gap, the other part of said holder
having a hole extending completely therethrough
in alinement with said die and a second hole ex-
tending at an angle to said first hole and inter-
secting the same, a punch slidably arranged in
said first hole, and an actuating member slidable
in said second hole and connected with said
punch for moving the same into operative rela-
tion to said die and movable partly out of its hole
to permit said punch to be moved out of its hole
past said actuating member.

21, A punching device including a holder hav-
ing ‘& pair of outwardly extending. parts spaced
apart to form between them a gap to receive the
work, a, die mounted in one of said parts and ter-
minating at said gap, the other part of said holder
having a hole extending therethrough in aline-

"ment with said die and a second hole extending at

an angle to said first hole and intersecting the
same, a punch slidably arranged in said first hole
for movement toward and from said die, said
punch having a head which has an inclined end
face, and an actuating member slidable in said
second hole and having an inclined end adapted
to engage said inclined face of said head to im-
part movement to said punch and to hold said
punch against movement. out of said first hole,
and which is movable in its hole out of engage-
ment with said head to permit such punch to he
moved out of its hole past said actuating mem-
ber. :

22.- A punching device including a holder hav-
ing a pair of outwardly extending parts spaced
apart. to form between. them a gap to.receive the

-work, a die mounted in one of said parts and ter-

minating at said gap, a punch in the other of said
parts in operative relation to said die, said holder
having - a transverse opening ~therethrough
through which said punch extends, a plurality of
springs arranged side by side in a row and acting
on said punch to strip the same from the work,
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‘and means for conﬁmng said row of springs with-
-in said openhing in said holder.

23. A unitary punching unit. for punching holes
horizontally and for vertical actuation, said unit
' comprising 'a-one-piece holder having a pair of

| _upwardly extending parts spaced to form between

them a gap to receive the work,; a die mounted on
one of said parts, the other of said parts having
a horizontal hole extending lengthwise completely

“:through the same in axial alinement with said
die, a punch movable in said hole toward and from’

said die, said- other part -having an upright hole
intersecting said horizontal hole, and an actuat-
ing member slidable in said upright hole and con-

nected with said punch for moving the same into-.

/. .operative relation to said die,-and out of operative

7

‘pres‘subrake having an'elohgaﬂed bed and ram,
including g rail mounted on the bed of the press
brake and having longitudinally. éxtending T-

: ,slots a plurality of punch units each 1nclud1ng

%11
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a holder having a base formed fo.extend cross-
wise of said rail and having holes in‘registration
with ‘said “T-slots, bolts having their heads ar-
ranged in said T-slots and: extending through said
holes in said holders for securing’said units to
said rail and for adjusting said units lengthwise
of said rail, each of said units having a substan-
tially horizontally movable punch and a station-

cary.die spaced apart to form-: a gap to-receive the

relation to said punch to enable said punch to be -

" “removed from said horizontal hole by sliding said

punch past said upright hole.

24, A punching unit according to claim 23, and ¥

having stripping means arranced about - said -

.punch.
*25, A punching device including a holder hav-:
ing ‘a - pair, of outwardly extendmg parts. spaced.
apart to form between them: a gap to receive, the.

work, a die member mounted in one of said-parts
and termmatmg at said gap, & punch member in

20
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work, said gap being positioned forwardly of the
bed and ram to facilitate placing work into the
gaps.of said units; each unit also having an up-
wardly extending actuating member located near
the rear of the unit for actuating the punch and
positioned to be actuated by the ram of the press.
brake,

29. Hole punchmg apparatus accordmg to claim
28, and including an adapter plate secured to the
ram of the press and extending horizontally be-
yond said ram for actuating said units.

30.- A method of punching a plurality of holes .

“horizontally in work of different types, by means

the other of ‘said parts in operative relation to .

said die and movable toward and from said die

‘ member to operate on the work, a stripping mem-~ ‘
+ ber mounted on said holder for movement toward

and from . the work, and having.an opening
through which the work engaging end' of said
punch may pass, a spring reacting against said
stripping member and. said punch for withdraw-
ing the work engaging end of said punch into said
‘hole in- said stripping member, and  a- spring
weaker than said first mentioned spring and re-
actihg -against said - holder-and  said stripping
member for yieldingly urging said punch and

stripping member into.a position in which said:

punch is out of engagement with the work.

30
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26. ‘A unitary hole punching unit comprising a -

one-piece housing having an upwardly extending:

part ‘having a substantially horizontal hole ex~-
‘tending - completely . through. said “part, -a die
.- mounted on said unit in spaced relation to said

“part and in axial alinement with said hole in said

' part, & punch in said hole and movable toward

. and from said.die, a stripper spring about said
: punich, the width of said housing being not sub-

“stantially greater than the width of said stripper:
‘spring, and -a vertically movable actuating mem-
ber in said part, connected with said punch for:

moving said punch through the work and nor-

mally extending across said “hole. and movable

into-an inoperative position clear of said hole to
permit said- punch to be moved .in. a direction

o ‘away from said die out of said hole for sharpen-

ing and replacing.
27.° A method of punching-a plurality of holes
horizontally in vertical portions of work by means
'of-a plurality of punching .units each having .a
horizontally movable punch actuated-by a verti-
!> cally movable member and:spaced by & gap-from
. its cooperating die, which includes arranging.said
~units on a base plate in spaced relation accord-

“ing to the pattern of holes required in the work,
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of a plurality of punching units, each having a
horizontally movable punch: actuated by a ver-
tically movable member and spaced by a gap from
its cooperating die, which includes'mounting such

-units ona template formed to receive thé units

in such spaced relation as is required by .the
pattern of ‘holes desired in work of one type,
mounting another series of units on another tem-
plate for perforating the work in accordance with:
another pattern of holes, placing the first. tem-
plate on the bed of a: press, punching the de-

sired number of workpieces, then removing the

first' template from the press and positioning said
other template therein, and removing said units
from the first template for use on other work.
.31, A: punching dpparatus including a base,
plate, a plurality of punching units mounted on
sald base plate in correct relation to each other,
each punching unit having a horizontally mov- :
able punch, a vertically movable member for ac-

- tuating said punch, & die with which said punch

'50.

cooperates and spaced from said punch by a gap
into which the work may enter, adjustable gage
means on -saidunits for limiting the extent to
which the work may be-inserted into said gap,
and individual pressure means mounted on each

“holder for yieldingly urging the work into en-
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'gagement with the gage means before the work
is perforated, whereby camber in the work will
‘be taken out by said pressure means.

32.:A ‘punching  apparatus including a base
plate, a plurality of punching units mounted on
said base plate in-correct relation to each other,
each punching unit having ‘a horizontally mov-

- able punch, a.vertically movable member-for ac-

" tuating said-punch, a die with which said punch

cooperates and spaced from said punch by a gap

~into which the work may enter, adjustable gage
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means. on said “units for limiting the extent to

- which the work may. be inserted into said gap,

;and so that the work may enter the gaps of ail-

‘of the units, securing the units to said base plate

while thus arranged, punching the desired num-"
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ber of work-pieces, and then removing the units’ ‘

5 from said base plate for use on another plate to
operate on work of another type.-
-28.- A hole punchmg apparatus for use on a
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and individual pressure means mounted on each
holder and including an inclined:link which when
in'its inoperative position, terminates at its lower

‘portion adjacent to said gap, to guide the work

into said gap,’'said:link whien depressed engaging
the work in the gap to press the work against the
gage means prior to and while the work is being
perforated. - -
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