220Q862 METHOD AND APPARATUS FOR CONTROLLI NG MOVEMENT IN A SINGLE ACTI ON
FORM NG PRESS This invention relates in general’ to the formng of 5.
material, such as netal, and relates in particular.to the form ng of such

material in a single actiorn'press in which all of ‘the ;oof%ﬂ?:l riyed by
the single, novable slide of the press dnd wherein it is d€s élEJgF£%2 '

control holding pre on the material during the formng operation. 10 -
It is well-known inﬁgg&ﬁphéﬂqﬂ} RPARATUS oF ReCONTROLAING MOVEMENT IN Ar aw
a flat sheet by fir b-arkd-rg—a LHGLE ACTION M RGN CPIRBBE Kk pi ece fol | oned

by hol ding the peri - phe;al edgé 6f that pi ece and dfamﬁng the bl ank 1nto
the desired configuration. 15 One exanpl e of such a form ng operation
is the drawing of aThistdnyentdcas zelatea ntx general Aot ve efé‘?ﬁliﬁggfof
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1(;lg(tjtlenign FL%ances :}rr* xﬁgﬁ' 'i‘d’r‘ﬂé‘é Iﬁ_r oﬁ)%’-fmd'&i t}gﬁéatsiws hofetme taki og
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one sol ution teegmgegrQ@d@pddkggggnenvironnent. There, apparatus is 35
disclosed for retarding or I'tmting the novenent of the
15 One example of such a forming operation is the drawing

of a cup to serve as a container or can. Another example of

such a forming operation is involved in forming what are

generally called "shells” which are the end pieces which are

seamed onto the ends of two or three piece containers for
.20 beverages, foods or other products.

In forming material in this fashion and particularly

when working with a single action press wherein all of the
- forming tooling is carried on the single, movable slide of(b
if the press, a problem is often encountered in pinching the
25 peripheral edge which is held by part of the forming tooling
during the drawing operation. The difficulty is particular-~
ly acute in instances in which the press "grows®™ as it heats
ub thereby making it necessary to either suffer with the
pinching problem or to stop the production operation and
30 readjust the shut height of the press so as to avoid exces-
sive holding pressure on the edge.

This problem is often found in double action presses as
well and Bulso U.S. Patent 4,624,125 discloses one solution
to the problem in that environment. There, apparatus is

'35 disclosed for retarding or 1limiting the movement of the
forming punch or horn so as to control the "gap" and thereby
the gripping pressure.




for m ng punch or horn so as to control the "gap" and thereby the gripping
pressure. .2 In a single action press, however, the pressure is "on" at
all times and, therefore, since all of the tooling is carried by the single
slide, it is not possible to attack the prgblemin that fashion. 5
Furthernore, the prior art has generally recogni zed the probl em by

rovidi ng sto bl ocks_o e e tructure itjself to restrict the . w
(I?I osi g grgmverrgnt of ti‘é Sr'%gg.gfécﬁétg?f‘f PEBPBy- F’Q"Fﬁglt't l"rF‘§ PEgEspre-ds nen
fully conpensat eatoallhe e nad px phesiefore, téinpecallduwsf nghepaicsling is:
10 One exa t R r a seen. i p_Byrd U S .Paten
4,125, 009 \/\,hereir@r:-&?ﬂ%a)é%oB m@?n@@ﬁlgf %rllr%%ned a%ﬁa?%- XPgs pg%ﬁisb f#?(eattack
spacer whi ch t husheReebler japtbatwEeshdiea.for m ng. menber and the die. A

furth ' f thy I [ e p [
O g0 15 U 8% Pay e‘;&l}ﬁ‘srz%g?ﬁ?%?a A AT ey e P S
attenpt to avoi PEIRIERNYnPRAVIAING (3ERRLDIOSkE: eAcHihe cPEESH t StEugture

use of solid stopwépsksobregtt@rwﬁim_témcscﬂgéoa&eleughb b«fsitﬂryeebqs%éésf)pt One
b ook uhi oh. & <yPEELLERTURTHEE LS RILES dhed as€ Aafag SomScnghed For
Pat ent 4, 207, 048he sthermaheexpansiionl bfatthen priesspdharingvopér @t tos| anped
Com oo heator fon B8 EREEBRe" B4 NipbBgheUah be? skh, %0 ..
spaci ng, but al Ratertd 009 whergimcthe downwardmewning i foxmingvappara-
Fhe\"ﬁ‘ IS a ]am qfud hgb@tsse £ikéd 8PACERCHAN W y ?gxéga@h@geéﬁﬁ’bbgﬁ@een
i nvol ve: cont rql l_éhneq égfmfﬂgtmggbggtaan% utsﬂengdfle.s p.Illt fizlrrt]: e%r ree:‘:na%éle of this
_ approach is disclosed by the use of spacer bars in Crago
15 U.S. Patent 4,249,410. _
Kaminski U.S. Patent 4,377,084 discloses an attempt to
avoid the _problem which is thought to be encountered with
the use of solid stop blocks by augmenting those blocks with
resilient stop blocks which are positioned between the ram
20 or slide and the bed of the press and which are compressed
during downward movement. Seymour U.S. Patent 4,207,048
also teaches the utilization of spacers which are clamped
- between the tool and the ram or between the tool and the
U ' press bed and employ a heat softenable plastic material to
| - 25 normally control the spacing, but also are capable of being
heated and softened in the event there is a jam of the
p:éss. _ . _
. Other 'apptoac_hes to solving spacing problems involve
controlling the shut height by using a split ring arrange-
30 ment on the press driving the tooling. Such an approach can
be seen in Hemmelgarn U.S. Patent 4,206,701.
_ Still a further approach is to attempt to obtain ther-
mal stability in the press itself so as to control the shut
height by using waste heat from the lubricant and circu-
'l_a'ting it through the drive assembly to heat the uprights to
ensure -eqﬁal thermal growth of the uprights and connections.
Schoch U.S. Patent 4,375,785 illustrates such a solution
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i vi ' i h can be seen in
: the press driving the tooling. Suqh an approach ¢
ﬁgnggrgafg U.S.pPatent 4,206, 701. Still a fU{Fher app[oach {fofotﬁétgﬂﬁi to
[ - mal stability in-the press itse sp as to con ; _ .
ﬁg}gh? LSeLsing waste heat fromthe lubricant and circu- 35 Jafln% IL&I
through the drive assenbly to heat the 8prights to ensure equal ther .
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th e jqas redet ermned distance. A .
: ;g\éﬁlc!t ?gnt S?ea ?e?%%\é\@gﬁghgpp%?a%ﬁgoﬁgigﬁbﬁpr Y i khe nPFevdmiom ef ssbgpe
gction pres&eAN8 1€aERdPdc by the base and interrupting travel of the

pressure member after it has ‘completed a predetermined
15 travel toward the base. ' '

This object is further accomplished by providing a cut
edge carried by the movable slide of the press and having
one or more through apertures therein whereby the stop means
may project through the cut edge for engagement with the

20 pressure member after the cut edge and pressure member have
travelled together toward the base a predetermined distance,

Accordingly, production of a method and apparatus for
controlling movement in a single action press of the charac-
ter above-described becomes the principal object of this

25 invention with other objects thereof becoming apparent upon
a reading of the following brief specification considered
and interpreted in view of the accompanying drawings,

&

OF THE DRAWINGS:
30 FIGURE 1 is an elevational view, in section, showing
the tooling necessary to cafry'out the method and of the
~ invention with . the tooling positioned just prior to
blanking. o I ’ f
FIGURE 2 is an elevational view, in seCtibn, showing
35 the tooling at the-beginning'df-the-fbrming'opération.
FIGURE 3 is an elevational view, in section, showing
the tooling at the end of the forming operation.



ter above-described beconmes the principal object of this 25 invention wth
other objects thereof beconming apparent upon a reading of the fol l ow ng
hrief specification considered and interpreted in view of the acconpanying
drawi ngs. OF TEE PRAW NGS: 30 FIGURE % is an elevational view, in
secti.on, show ng the tooling necessary to carry out the nethod and of the

inveRtion with the t ' ositioned just prior to blanking. FIGURE 2 is
an el &vati onal viewnp?%bggc?iih;asﬂgﬁPnﬁfsg'tﬁg°vgﬂﬁiﬁbea§19393§§épﬁnpﬁngﬁ
the form ng ope?t@PONGARBCURE 3 is an el evational view, i nsection, show ng
the tooling at the end of the form ng operation. 4 FIGURE 4 is a plan

vi ew, - showi-ng 't he di spgsition of the stop neans. Referring first, then, to
FIGURE 1 of the d_r-a:vﬁggg',-"ﬂ‘gs_f#ﬁ#-béhsaentm&tlm-rlr of theadfawings) it
|| lustrated isn wiFLRi be Seetr EHAE! enaCirubg’ E8ETL 1S Vbt AAWRIAL LS in
art..  Only sufficient gortlons of the press apparatus to enabl'e one to

under st and t he ¢ PBADER: iSHNIeR cagbingi presses caare 19ell-kndiwnh irhathe

inmind, it wildrthe undAsteefeiBeenth DT “ﬁg;“*ﬁﬁeagf?ydgb'fg’!’?ﬁé%swto

o ) - - an
fool i ng oarri of MARASoRAES T2y HBAETESARAI EHE  BREPentontnTentiqndhsrse Boen
in a repjbjocﬂiIEMStxztedS - The novabl e slide 10dc2;{ge3iﬁ d[ﬁgﬁg?;gm
tovar d base S0, secdl oot tHaf o WiARy &G e fpidir ddocd “thgk vhe press
drq&Dhon112 wHingludesit 2asbyabliecral idéylocand l2afixeldt base 20 with the
o arrangement .being that the slide 10 and any tooling carried
N thgréon,is movable toward and away from the fixed base 20 in
a reciprocal fashion. . ' : S

15 The movable slide 10 carries a draw horn riser 11
. secured thereto by one or more screws lla and extending

~ therefrom toward base 20.. -
. ~Secured to the distal end of the riser 11 is a suitable
) draw horn 12 which is attached thereto by screw 12a. It
20 will also be noted here that the riser 11 has a’ through air
' passage 1lb which communicates with a similar passage 12b in
 the horn 12 for assisting the removal of the finished

| product from the horn as will be described below.:
- .  _. . Also carried by the movable slide 10 is a blank cut
- 25 edge 13 which is secured thereto by suitable screws 13a and,
o _.the:efora.,moves with the slide 10 toward and away from base

20, L o

- _Between blank cut edge 13 and the draw horn 12 is
. disposed a draw pad or pressure member 14 which is movable
_ 3Q:wdth respect to the slide under fluid pressure which is
| '__supplied.through passages l5a and l1l6a to pistons 15 and 16
which, in turn, act on the draw pad 14. When the slide 10 is
pulling away from the fixed base 20, the draw pad 14 will,
_ .of course, be engaged by the top of blank cut edge 13 and
35 carried away with it. When the slide is moving toward the
"base_zo, the pad 14 would normally be urged toward the fixed

base'by:pressure on the pistons 15 and 16. '



hrough air passage Ilb

| so be noted here that the riser 11 has at

iﬁlngLoﬁnunlcates with a simlar passage 12b Ln t he horrllﬁefgésgf?LZélng

he horn as wi

the renoval of the finished product fromt 4

[ bl ank cut 25 edge 13 ic
low. Also carried by the novable slide g0 is a :
Pg'secured thereto by suitable screws 13a and, therefore, noves with: éhe
slide 10 toward.a Bet ween bl ank cut edge 13 an

from base 20 . q&?
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four such stafsd méissmseémmediaaﬂlyrﬂbdhﬁpailsﬁll\cﬂs&%t ﬁg@? Xﬁrg ﬁou
bl ank and drihgeli ehél shrdtabet Vﬁko s e;bagsopm%/@&gbrg:m |press
the press W1ﬂl ouéntgiliggyziéeeLﬁerewith These stop members will
provide for control of the spacing of the components of the
15 tooling, as will now be described.
In use or operation of the: tooling .and referring to
FIGURES 1 and 4, it will be assumed that the material M will
be fed into the press from either a stack of sheets or from a
coil. As noted, the spacing of the’ stop ménbers 24,24 is
20 such that this material M can pass through the press without
interference. therewith. S ' -
Additionally, the blank: cut edge 13 has a series of
suitably configured through apertures 13 therein which will

enable the stop members 24 to project through ‘the blank cut ~

25 edge 13 to engage the draw pad 14, as will now be described.

Referring to FIGURE 1, it will be noted that the slide

10 has been advanced toward the base 20 in the direction of

arrow 30.. In this condition, the draw horn 12 is just above

the material M. just prior to engaging it. The draw pad 14

30 has been forced down. by pistons 15 and 16 and is in engage-

ment with the top surface of the material with the bottom of
the material being engaged by the cut edge 23,

It will be noted from PIGURE 1 that at this point the

draw pad 14 is spaced from the top of the stop’ member 24 a

35 small distance. Ideally,; this distance’ would be less than

one-half the ‘thickness of the- material. In one typical

application of the present invention to metal forming, the

§

4
v



;;rovi de for control' of thé spaci ng of the conponents of the 15 tooling, as

w I |*now be described. In use or operation of the tooling and referring to
RIGURES T and 4, it will be assuned that the material Mw Il be fed into
-the press fromeither a stack of sheets or fr‘?ma coil. As noted, the
spaci ng of the stop members 24,24 is 20 such that this material Mcan pass

thro t he pr o] Addi t.i 0 t he bl ank
cut gghge 13 hasﬁgise\griltatelsw&dlgj%{ ab‘lof}wgmt'&ﬁ et%jtan?(ﬂfﬁfu %flﬁ%&" Rt ém‘
therein which pplintemveetma:lm (#Dprembetbeletcp pempecs ahdothle Hnﬂ:ﬂdmldf

cut 25 -edge 13 %g CpgANe Wi n descri bed.
Referring to Fl GUFeQE tﬁ not eclzlﬁ?%aér gbgl 9§I°R§8 *has been advanced

toward-the base 20 i H‘st ﬁéeautpeéf Qﬂn agvangesh by mavement 9fiislide khdsrom
draw horn 12 SSthusrmtm:elt sTRHSN do VHe! FIGUREC2 posAtdH NEHd matbid al

draw pad 14-30 h bee 0 istons.15 and 16 and I's in engage-
ment with the tHSiéuﬁP %@%&%Qﬂ'&cwthﬂ%ééo@aéwet eRgen@3eri al
bﬁ|ng engageﬁ by ththu&huhxﬂéﬁhw&td?ﬂHVdﬁ?dﬁﬂGﬂ Fl@ﬂbﬂlﬂfﬁaﬁﬁgbék2$uank
this point the | [om the_top, o e, st menber a
35 smal | dlstangé@ ngéﬁﬁ éﬁk; ﬁ% Qﬁﬁﬁd *éﬁ tﬁ tORe BEMber S, 24
t hi ckness of thprodectiiag. tht¢u®heapﬂmhnﬂe&nﬁmbcaUAisaﬁ dhawpﬂ&santlz is
i nvention tog
and the di stagggagtahte%?sqg‘oﬁ%t aert“\‘/veen t he a?JOd!P#' ?% tg"]&ne{r%ie\'?i tﬁé‘e
bottom of the dPakepialnds Flearlynshaewn obs FHEYRE. 24s the t ool i ng |s
advariced by novenent pek islg %ﬂsord‘dnf&ﬂe‘ié etfé%éepeflbé% herfa&eteﬁt;gJ%%
édge

2 Pos i on Lher B! Sagiadal, 1B N S neban. dhse pad Tl and’ Cut 'Saga%5s
with pressure being supplied to draw pad 14 by pistons 15
15 and 16. As the draw horn 12 advances, this flange is pulled
| toward the center of the die 21. 1If no means for stopping
off holding pressure on draw pad 14 were provided, the
flange would be pinched and thinned excessively.

However, since the draw pad can only travel about one-

20 half or less the metal thickness after the tooling reaches
the FIGURE 1 position, this thinning can be controlled to
satisfactory limits. Thus, it will be readily apparent that
from the FIGURE 1 position through the FIGURE 3 position,

W, ' the gap in which the flange is held between draw pad 14 and
25 cut edge 23 can only decrease .002 to .003 inches in the
- example given. : '

- FIGURE 3 shows the final forming operation wherein the
material reaches its final configuration and, of course,
application of air through the passages 1llb and 12a will

- 30 blow it off and pass it on through the die for removal from
the press area. :

During this operation, pressure has effectively been
stopped off on the draw pad or pressure member 1l4. Since,
in a single action press, the pressure on the pistons stays

35 on throughout the cycle, pinching of the pefipheral edge of

| the workpiece is thus avoided and thinning is controlled
during the drawing operation. '



cut edge 13 further toward base 20 wth the stop nenbers 24 projecting -

t hrough apertures 13b. Also, draw horn 12 is 10 advanced into bl ank and
draw die 21 to partially formthe naterial as clearly shown in Fl GURE 2.
During this novenent, the flange or peripheral edge of the material is held
between draw pad 14 and cut edge 23 with pressure being supplied to draw
pad 14 by pistons 15 15 and 16. As the draw horn 12 advances, this fIa_Q‘ge
is pulled toward Whdleem Suldi and cbmpPéte | deseripeion’ o W%Mﬂf%n |
hol di ng prespase baendr p - re. i ‘1 he flange ul d be pinched
and thi nned 3xiesgi velsg% Hg‘\?\zéie*r %s%r&giﬁ%aﬁggd - .ﬁ?FFﬁvﬂf dhit
one- 20 hal fFBFePEsStAULER., it (Bhawld sbef urderatobdothag moddificdtFons
FIGURE 1 poscanobe reisorteid io'Gridiowe SOPAF €1 h§Iek8mS fhbskdqlr 3y fd 1 L5
Thus, it Rgu bg readi | appar ent tha‘?@from{ﬁiéﬁél &ﬁﬁ Ei’%oﬁ?i’gﬁyhﬁ‘&ﬁﬁ
the FI GURE Pothei §ROPRLOL dbe appended relaimsge i s hel d bet ween draw pad
14 and 25 cut edge 23 can only decrease .002 to .003 inches in the exanple
given. FIGURE 3 shows the final form ng operation wherein the materi al
reaches its final configuration and, of course, application of air through
t he passages 11b and 12a will 30 blow it off and pass it on through the die
for renoval fromthe press area. During this-operation, pressure has
effectively been stopped off on the draw pad or pressure nenber 14. Since,
in a single action press, . the pressure on the pistons stays 35 on

t hroughout the cycle, pinching of the peripheral edge of the workpiece ip
thus avoided and thinning is controlled during the draw ng operation.

While a full and conplete description of the invention
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has been set forth in accordance with the dictates of the Patent St at ut es,
it should be understood that nodifications can be resorted to wthout
departing fromthe spirit hereof 5 or the scope of the appended cl ai ns.
8 CLAIM 1. A method of form ng a workpiece in a press having a novabl e
slide and a fixed base (20), conprisgng: blanking the workpiece by
advaﬂé}ng a blank cut edge (13) carried by the slide past a blank and draw
die 5 _ (Zgﬁﬂiﬂﬁ4ed by the base; engagi ng a peripheral edge portion
of the workpiece with a draw pad (14) carried by the slide and urged toward
the base by fluid rﬁg- SEée SO Es to hol d the workpiece agai nst the bl ank
and draw di e (21)% “arfti. MEEBPAURE n§orRdngr  ewoskpircediiaw aopress Ipmting a
(14) by ‘stop means (2dgvapleéi eslidet hendasg (ﬁﬁ}e&n%éﬁmmoi he m{.ég%gfgg,
by advancing a draM/qg&ﬂ%#%Z% ?ﬁrrled by, t he ﬁpoe t owar d e base 20
The ‘method of Claim 1 P & df%b%%%?l y iedvancing a,blank: st dedge
the base (20) by m:(kﬁ%tcaneibamhyythetaaﬁgdl%sapna(ﬁiiﬁﬁ)gﬁalggaw die
t hereon. 3. The et o] ' ej e stop neans (: are .

2 (20, cbabr 3o byl EhE Bapli, Pty “al pekipnate edge

di nensi oned so as to e : _
space between the drmmgbl! 1af the workpliade arithiravdraw pad) @) hearried

wor kpi ece i s fornmed t d or, . hod _of ,Cl ai,m _
vvhergi n the travel o?wt hgsﬁrg\?vwgg ‘.ﬂii)lﬂ(j‘?’?aedf1 ’fﬁ%{mf gﬂ’o&?ﬁ% _bgn§aid§#ierﬁtes

of the material iSYiHi%RPAS1EPMRIAaFhe yprkpiese mgainat diheedslank and
the material of the vivdwidle. (21); éﬂdaiﬁt'éiﬁu.b%!hgggﬁd@\rﬁva ?5 q_?é%\lf}?%%w
f1xed base, fd1© 30 pag [{B] °B§"SWop" Wddns' 192) carTied by 'the base {30)

to and forming the workpiece by advancing a draw horn (12)
carried by the slide toward the base (20).
2. The method of Claim 1 wherein the draw pad (l4) is
15 - urged toward the base (20) by at least one fluidly
actuated piston (15,16) acting thereon.
3. The method of Claim 1 wherein the stop means (24) are
dimensioned so as to engage the draw pad (l4) and
20 maintain the space between the draw pad (14) and the
blank and draw die (21) as the workpiece is formed by .
"/ the draw horn (12).

4. The method of Claim 1 wherein the travel of the draw

25 pad (14) following engagement of the material is
limited to one-half or less the thickness of the
material of the workpiece. '

5. In a press having a movable slide and a fixed base, the

30 improvement comprising: a draw horn (12) secured to
the slide for movement therewith toward and away from

the base (20); a draw pad (14) carried by the slide and

movable toward the base (20) under fluid pressure; a

blank cut edge (13) carried by the slide for movement

35 therewith toward and away from the base; a blank and

S I




the slide for novenment therewith toward and away fromthe base (20); a draw.f-
pad (14) carried by the slide and novabl e toward the base (20) under fluid |
pressure; a blank cut edge (13) carried by the slide for novenment 35 - *
théfewith toward and away fromthe base; _a bl ank and 9 draw die (21)
carried by the base for cooperation with®said cut edge (13) and said draw

horn (12); and st s ( carried_b t he base for engagi ng the dr gy
pad (14) and arrggfﬁﬁ %sj%ihéﬁiﬁﬁ1?ng¥dtbﬁebbasefbr cooperdBich Witk
predet er ni ned anp&§addofcut aedget {aBgofard saidegphes &¥n G 22153 erein
said stop neans ﬁgghsinﬁ%ﬁpecgrglﬁrality gf top nenbers 53. ed BEPe
bl ank and draw di e 212. 7. + g'ﬁﬁ%sg BfE@ﬁﬁ1ﬁQFwﬁ§969nngammenduaw
means (24) incl uB8dat

_ 1@h8§ndn@¥i€§tiﬁ@bﬂts“nﬁﬁbﬁ@nih%dﬁﬁya(@8; qﬂﬁz
ext endi ng g her ef r qR0Y OWF@ ¢t @ﬂéd&eﬁiﬁ The greis of al m 7 oWherel n
said bl ank cut edge ?13) has at ] eastc aieled, ymeHnt  of travelatheneats n
said stop nenber (24) projecting therethrough to engage said draw pad (14).
9. A Met holls of Thenipwgess WIKPC2agmS URS Ll y 0 herein '
described with re%g{;g{}ﬁg to tre gf orrpgﬁyi ng iﬂa'\k/vi'ﬁgédzlﬁ.t?l’ AARE 5 (24)
substantially as hererr d& & -HFY hofef&bamcuenberse spavwd2akold the
drawi ngs. 25 blank and draw die (21). _
7.  The press qf Claim 5 wherein said stop means (24)\
include at least one stop member fixed to the base (20)
and extending therefrom toward the slide.

15 8. The press of:Claim 7 wherein said blank éut edge (13)
has at least one through aperture (13b) therein; said

stop member (24) projecting therethrough to engage said
draw pad (14). S '

9. A Method of forming a'workpiece substantially as
herein described with reference to the'accompanYing
drawings. ' o

20

10. A press substantially as herein descfibed with reference

to the accompanying drawings.
| o /
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