WO 2004/ 014620 PCT/ US2003/ 007832 COLD- HEADED STANDOFF 1 FI ELD OF THE

| NVENTI ON 2 The present invention relates to the formation of a

sel f-cli nobimgydiygee nmetal 3 fastener by a progressive fPergisagp3pomsseess. 4
BACKGROUND AND DESCRI PTION OF THE PRIOR ART 5 Internally-threaded,
self-clinching type fasteners are well-known in the art. 6 Wen installed,
they provide materials such GOLDRHEADED STANDOEF with a threaded 7
structure to receive a screw so that elenments can be secured to the panel.
A typical 8 self-clinching fastener of the standoff type which includes an
el ongaj e Eﬁiﬁloﬁ ?@WEN?I@)’H Figures 3 and 4. The basic structures of
this type € a head, a self- 10 clinch groove, a barrel,
and an_internal_bore wi.th threads. K The fastener.is i 11 press
and anil so t HA¥E PEEn P}Swgnr@&tg%oe@etf{%gnaéﬁpqo% %?ﬁ"gﬁ’%@léégﬁe%%%the sheet
while 12 the polygonal head is enbedded into the sheet. These structures
secur €3 t héastenst by\a pragsessivg feigmggieeassri gi dly, both axially and
rotationally. 14 One effective neans for producing a self-clinching

f ast engr GACKGROIOND ANDIRESCRIIION OF THERREORARIF essi ve di e forging
process. This process utilizes sequential 16 punch and die forging to

createsthe heaqpel ity Shrehddd SE1OSMRNing BhdBEERIrs ariell RBowRiLthakt. 17 bore
of the fastener fronia metal blank or slug. Such a formation process is

descri ped 8 for I . LS. i ' '

2032/ 5@54%@3%‘%‘?‘3‘% g{w@? %%@eegat%f 6@%&@{‘%%@8%&1{3%%%@ ?ﬁt}rl sﬁﬁ% ?/E?%%dcf dhereof
filed on January 3, 2001 by Sakanmura et al. 20 and publi she‘g on l}/ay 9,
2002. Thi StrgdmmoTecHyS pEBWSO that e Fse‘§‘§ib9éeﬁﬁl??gﬁ° @?ﬁfafe‘- typica

8  self-clinching fastener of the standoff type which includes an elongate barrel is shown
9  in Figures 3 and 4. The basic structures of this type of fasteners include a head, a self-
10  clinch groove, a barrel, and an internal bore with threads. The fastener is ins’;alled bya
11  press and anvil so that the groove receives the cold flow of metal from the sheet while
12 the polygonal head is embedded into the sheet. These structures secure the fastener to
13 the sheet rigidly, both axially and rotationally.
14 One effective means for producing a self-clinching fastener of the above-
15  described type is by a progressive die forging process. This process utilizes sequential
16  punch and die forging to create the head, the clinch groove, the barrel, and the internal
17  bore of the fastener from a metal blank or slug. Such a formation process is described
18  for example in U.S. Patent Application Serial No. 2002/0054806 entitled “Grooved
19  Nut and Manufacturing Method Thereof” filed on January 3, 2001 by Sakamura et al.

20  and published on May 9, 2002. This document discloses the progressive punch and



WO 2004/ 014620 PCT/ US2003/007832 1 die tooling used in this process as
exenplified by Figure 3. As shown in this figure, a 2 horizontally

reci procaworegov@ns2aol ds a series of punches, each opposiPCa/2088pm82 i1 ve di e
3 providing a series of forging stations. The punches and dies
progressively formthe 4 basic shape of the fastener froma bl ank of netal
whi ch 1 s diwvedlihe Ly&iEn tisis ptdcessas ekempliftad BeaFipuret 3.04e shéwi frethissfigurd e
shearing action between the punch and die of the 6 final station trins

metal Ar %ﬁ&ﬁ’g&%&f tdafr648iRg PAm Bolds BREMEY bt puniRIsTeskCoppositas rdpadivefdie 7 t he

fastener as t ank 1s pushed through the die by the punch to create the

final pol nal_ sha . e i i 1 hi ihng

pr ocesh, RETE00E. SHRCd oy ReqolsC Tt festhlt bl bDeFRIGERMIED,
the progressive forging | eaves an undesirable 11 up d-facing.burr on the
top sitle Basi¢ ﬁ]éaméfgh% steper fro e 0 I*—"Eﬁti?]h‘?élP?Fbise‘,noY hegween St;g&ona?not her
problemw th this final head trinmmng station in that the scrap ring which
13 resul t afitr eachotrioke ofthelremnidthe shedringvastion bewietenaghe punchtradydieéf thhe
circular head to 14 achieve the final polygonal shape often sticks to the

face of tfiQal dthtidririns AOEL ot ladithdthe bde SONEnPpORMISy FpRicdl diRDla®heddef
progressive forging process. There is therefore a need 16 in the art to

utili 0 ' q t - Sself-cli i er whi ch
does 7 WiTtRieod’ & BEoRERFSABEHERRR! Ge Bkl b T PE ML AR PR 15 e
present invention has been devised to cure the above-described problens 20
of the® unBONECR P anuf acturing burr on the head of the fastener and to
effect the 21 efficient renoval of the trimmed scrap ring at the final
stati dh of the Aomeblemiexsisith this memdacwrieg propess BPWPYRY. bRcgesedtie Accor di ng
to one aspect of the invention, the forging

10  shearing process in the last station of the progressive forging leaves an undesirable

P

11  upward-facing burr on the top side of the head of the fastener. Furthermore, there is

12 another problem with this final head trimming station in that the scrap ring which

13 results from cutting the material away from the periphery of the circular head to

14  achieve the final polygonal shape often sticks to the face of the trim die, obstructing

15 the continuous operation of the progressive forging process. There is therefore a need
16  in the art to utilize a cold forging process to create a self-clinching fastener which does
17 not have these deficiencies.

18 SUMMARY OF THE INVENTION

19 The present invention has been devised to cure the above-described problems
20  of the undesirable manufacturing burr on the head of the fastener and to effect the
21  efficient removal of the trimmed scrap ring at the final station of the head trimming

22 station of the forging process. According to one aspect of the invention, the forging



2 WD 2004/ 014620 PCT/ US2003/007832 1 apparatus of the prior art is
nodified in that the punch and die tooling in the head 2 trinm ng station
are reverwoedoianipesi ti on. That is, the punch is positiomea/usponsioersdze 3
bl ock while the die is |located on the reciprocating punch block. This
reverses the 4 direction of relative novenent between the fastener and the
di e solt happirhtslo@itte prior alt i§ modifidd amthahthe podelr &iddite tdolinén fhedteader head
rat her than the top side. This is nore 6 desirable since the underside of

the head igngirRedaiesh ARtrovetd8 i PSftonTelIfg isatheQimch tsg)%siﬁzné@gﬁ fRedie | S

applied to a sheet. The burr is then not visible and cannot affect the v
final ,8 ar.a f .t L inched . . S &k systemt he
bar el 3of TG Wty Bisdh RuEl ol HEeBRGAHE: HongR BRI FridkebfSetRe, RL° P
punch at the |last_station, an 10 added (eci procating knock-qut pin is

enpl oy®d tdgeeiaef relalive Bioyement bewrsn ﬁe%ﬁ&ng%?‘ﬁﬁﬁ‘baﬁ‘ﬁlﬁleﬁﬁ‘%ﬁposi te side
of the die. 12 Reversing the relative direction of novenent between the die

and thg f detedeon the 3ndemsida gf thedabténer headrgthat than tleatop sideh d'héscis apprei ng ar ound
t he outside of the punch at the 14 final station rather than against the

face of t lyRsiflibk shfceltRe Lidrfidd 6F thahéad if Binbedded o ARY SHebE@eRHS] sicagke t he
scrap ring then may be quickly and reliably renoved from 16 around the trim

punch by q‘as%x{]e} g&pa@@pé@[ ﬁoﬁé’%e}é\@ifﬁ% RS Bifenldde vﬁfbgeg@é{éag_ﬂ?@afée& dﬂg g%gﬁeof 17

the trim punc rmprocess 1s conp S avol
unreligble scra 8 renoval of the_ prior. aft. Additiqgnall his is also
advant gge&ﬂ@%@ﬁ%@%&?%‘ﬁlnﬁﬁe J5EMY -1 Bg‘?aé‘f‘ﬁa‘& th‘? B Eysten ﬁ}ﬁaﬁaﬁ‘él ebsy material |
whereby al so elimnating the need for costly 20 sorting or manual
i nspec?i ofastensr itriegessarily heldrwithin e seviycafdke frinppynohat thedpstistadiopr dtluct . 21
Steps of the forging process of the invention at the final head-trinmmng
stati @0  added reciprocating knock-out pin is employed to eject the part from the punch and

11  through the opposite side of the die.

12 Reversing the relative direction of movement between the die and the fastener

13 during head-trimming also leaves the scrap ring around the outside of the punch at the

14  final station rather than against the face of the die as in the prior art. This is

15  advantageous since the scrap ring then may be quickly and reliably removed from

16  around the trim punch by a stripper sleeve which pushes the scrap ring off the end of

17  the trim punch after the trim process is completed. This avoids the unreliable scrap

18  removal of the prior art. Additionally, this is also advantageous in separating the

19  finished product from the scrap material, whereby also eliminating the need for costly

20  sorting or manual inspection operations to remove the scrap from the finished product.

21 Steps of the forging process of the invention at the final head-trimming station

22 may be further described as follows. The fastener blank having a tubular barrel and a



22 may be further described as follows. The fastener blank having a tubul ar
barrel and a 3 WD 2004/014620 PCT/ US2003/007832 1 tenporarily forned

ci rcul ar Wweado4/a4¢baced into a bore of a punch w th thePoarusedo3nh7sshe 2
fastener residing in the bore and an underside of the circular head
abutting an end face 3 of the punch. The forging apparatus then noves the
di e t opar gehfiRatigFoshelecirbilar headds basedines a bioteidf agupoh yithrtbé barel if e edge of
the die shears netal fromaround the edges 5 of the circular head of the

fastengr blank, ﬁ%’%ﬂiﬁ Rhe B’éretgﬂﬁ afl LRde3§i QP SF B @R cilliEheat tabirttitlg af cf@Gfcel | €S

beyond 't he punc ace and the underside of the head of the fastener. At
7 this_point, a kpogk-qut. pin which is recipr thl Lk of the
punch for @gglﬂ angﬂ.eﬁgg?cggpgé’lpp%{g{ug télheern T %egﬁlg%ag%;%%dgggée@pnﬁf%@thge and
beyond an opposite side of the die into a contaipner for c eted parts.
The fofgi Meptenspuntiapelygesal %W&quﬁé’%ﬁ}eef{'%twrs ’E@ﬂ&%aﬁ”r@‘dﬁg% >®SOnce the
die is clear of the punch, a stripper sleeve which is 11 reciprocal about

t he oufsi @f tiswifoatae hedd ofithe fustenbr blanke Mbvemend of tterdie stogs phen theomwtongr 12
the end of the punch and in doing so renoves a scrap ring left around the

out si dg Ofeqod fed BioRd Helpunch BfPLab&Endtht QREEIHEBE Bt Hell® of helfhsigner.S At
hori zontal , "the sCrap ring then falls 14 away fromthe punch by gravity,

and m¥dahﬁi§ip§ﬁlt,gq§ .qié}ec?oglé B% Whigt Fs%é:iﬁ'x%gﬂ%ilthiﬁ fheore bPthe jép%n@ﬁ'ﬁﬁ'éé%bi

e
downwa ap rrng s achieved. e cyc I's then I6
conpleted and the trimstation is now ready, to receive the. ne rtially
formed8 17Eieckthe fastengy %Wghl%palgﬁ?&eé‘b%rdg‘? ﬁ%i ‘?%P“‘g%‘? PRRIHLH j‘dgt?zh?eﬁ@ignt ive
head-trinmm ng process conprises a 19 stationary punch having a bore for
hol di n§ a iltarar@intgusrtfoneonuyfleted pars. ¢ Heer forging kppasgtusthen npyyes theddig ayvay
supporting an underside of a head portion of the fastener blank when held
in 10  from the punch. Once the die is clear of the punch, a stripper sleeve which is

11  reciprocal about the outside surface of the punch moves from a retracted position over
12 the end of the punch and in doing so removes a scrap ring left around the outside of
13 the punch. Since the orientation of the tooling is horizontal, the scrap ring then falls
14  away from the punch by gravity, and may also be assisted by pressurized oil or air to
15  ensure the downward motion of the scrap ring is achieved. The cycle is then

16  completed and the trim station is now ready to receive the next partially formed

17  fastener blank.

18 The apparatus for performing the inventive head-trimming process comprises a
19  stationary punch having a bore for holding a barrel portion of a fastener blank, an end
20 face for supporting an underside of a head portion of the fastener blank when held in

21  the bore, and a polygonal shank. The invention further includes a reciprocal die having

22  aninternal passage and a trim plate including an aperture, the trim plate aperture



21 the bore, and a polygonal shank. The invention further includes a

reci procal die having 22 an internal passage and a trim plate including an
apert ur e, woheod/aisézopl at e aperture 4 WO 2004/ 014620 PCT/ BEZAG¢0C0TH32 1
having a circunferential polygonal edge closely corresponding to dinensions
of the 2 shank of the punch for receiving the punch. The die is novable

f r om al r efiavdagadidumfsettiab polyguml ddge doglséarespbnding t6 denensions bf thiek t o an
extended trimposition where the 4 cutting edge |ies beyond the punch end

face. Thegs diSofthk Pafidir @Y redRiving 86 EQMP@ afheRieNst fioRable Eropi A £dirabrie f or
ej ecting the fastener blank fromthe bore and through the die 6 passage to

an oppgsite .sid t e i i . he 7
out o1 b st rien tepard e o bieRB ¥ SRH ekt SRR IR
positions by, 8 a sprjng-activated chapjsm. the extended positjon placing
b i stAl erdingredenlosbedpd thepushenddach: (et AGOSKE BTeRBROR movi ng
scrap ring fromthe punch. Since the die 10 is novable in a substantially
hor i zofit awitiimthe, punak bers fap ejecting the fistengnblpnk freym thecbaspdnd throdghcthe die t he
punch by the force of gravity and can be assisted by pressurized oil and or

12 ai r g aspdxapdetb atbpessitelRjdecifshedid. Adtdpiergesvokliddbly moasedto thevent i on
W ll be readily 13 apparent to those of skill in the art fromthe foll ow ng

q . _ O : .

SR 1 R SEBRE A lach Btpriphol ULt BRI A e oY,
i t | ti-stati | d f i 7 tus. 18 Fi 2 1 t

Bl an vFeu SPRGEARATE b e grned 2o 0T iRy 5T sREaf P e 1 ne

pres eng | enye?r? Ewlit(l)lr]che punch end face for removing a scrap ring from the punch. Since the die

10 is movable in a substantially horizontal plane, the scrap ring falls away from the end
11 face of the punch by the force of gravity and can be assisted by pressurized oil and or
12 air as needed. Other objects and advantages of the present invention will be readily
13 apparent to those of skill in the art from the following drawings and description of the
14 preferred embodiments.

15 BRIEF DESCRIPTION OF THE DRAWINGS

16 Figure 1 is a top diagrammatic view of a prior art multi-station cold forging
17 apparatus.
18 Figure 2 is a top plan view diagrammatically showing the cold forging

19 apparatus of the present invention.

20 Figure 3 is a side partial cross section view of a fastener formed by the prior art
21 method.
22 Figure 4 is a partial cross section view with an enlarged area of a fastener



20 Figure 3 is a side partial cross section view of a fastener formed by
the prior art 21 nethod. 22 Figure 4 is a partial cross section view wth
an enl ar gwo 2a0404@H a fastener 5 WO 2004/ 014620 PCT/ USPQ0A/S0@388832 1
produced by the present invention. 2 Figure 5 is an exploded isonetric
assenbly view of the various elenents of the 3 present invention

cor r eshondiredjiced by dheypregens imtenton.nunber si x shown in Figure 2. 4 Figures 6A
t hrough 6D are side elevation partial cut-away views of the cold 5 forging

appar @& us of t légymeesieah ekploast isOmetsib a¥kdiabll biews BEHE Rhfidts AR {)ﬂ‘ﬂe 6
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT 7 Figure 1 diagrammatically depicts
the cej d fREGhNAvARRA : in8' <@k j &hql nel.udes reciprocating
punch bl oc?qk) 11 tﬁat ho®%§%&1§g’%q§sf&r§flgpﬂﬁé%%g @tha){]swngtlpgge@? oward and
away fyomdie Rl.ock hat | ds eries of dies 9 to performa_ 10
sequent i al for%:l%lbrefb%Xati’wgalgﬁsarrﬁd%i%leyﬂf@"Pﬁ’é‘%@ﬁ&”‘éﬂy‘%@Mtb? c@ldst andar d
type self 11 clinching fastener as shown in Figure 3. This prior art

appar & us fenging appapiwaelihe present ingentionespewingrits sequentini apergionh utilize six
forging stations, Sl through S6, beginning with a 13 first station in

whi ch et DESCRIPTIOMAGF THHE PREFERRED ENBOGDIMENITI ke substrate material 14
17 and ending with the final sixth station where the cylindrical head is

trimmed to a 15Fi§1ﬁéqg9£§irhm§ﬁﬁ@£ly%%)@tsftﬁhlc)&J Rﬁ%igg S‘S’Igirﬁtus f@e?)l(l)'fd? ﬁ}etsn ext

sequentially noved between 16 Stations fromo cavil

after geac r J nch bl.ack ransf.er chani sm wel | known

in thge art h?ér%lc}g g@ﬁ%\fl\fn IBFQIL%EII]% P]%%‘t%q%cﬁqi){'r gh;l%ép PrcFL P g??ﬁﬁ&?ﬁt us and

operatjon of the sixth and final form ng station where the circular head
strokes toward and away from die block 13 that holds a series of dies 9 to perform a

10 sequential forging of a metal slug 15 into the general shape of a standard type self-

11 clinching fastener as shown in Figure 3. This prior art apparatus and the apparatus of
12 the present invention both utilize six forging stations, S1 through S6, beginning with a
13 first station in which metal slug 15 hasbeen severed from a rod-like substrate material
14 17 and ending with the final sixth station where the cylindrical head is trimmed to a

15 hexégonal shape on a fully formed part. The slug is sequentially moved between |

16  stations from one die cavity to the next after each stroke of the punch block by a

17 transfer mechanism well known in the art (not shown). The invention lies within the
18  apparatus and operation of the sixth and final forming station where the circular head
19 of'the fastener blank is trimmed to a hexagonal shape.

20 Referring now to Figure 2, the fith and sixth stations of the present invention
21 are depicted, stations 1-5 being essentially the same as shown in the prior art device of

22 Figure 1. One of the aspects of the invention is the reversal of punch 8 and die 9

6



19 of the fastener blank is trimed to a hexagonal shape. 20 Referring now
to Figure 2, the fifth and sixth stations of the present invention 21 are
depi ct ed,woetzat4/ame01-5 bei ng essentially the sane as shaam/usrom3lee7spz i or art
device of 22 Figure 1. One of the aspects of the invention is the reversal
of punch 8 and die 9 6 WO 2004/ 014620 PCT/ US2003/007832 1 el enents of the
previ olis sHanénensf the ptavitluststadiont s thatsthaldieyasiéntiy 121uf therineanticiatahe t he 2
sixth station is held by the reciprocating punch block 11 while the punch
assembby Lth $alidn fs HeRby the rlGprotatnk PRaEN bidLR 1?&9}&1% ahiépugﬁsh dsSufibi$1q9 the
the 4 e head tr

position of these elenernts, irection of t I'mm ng shear is

reversed. .ALso,. il be furt scribed, the..5 finished part is

i oct o 1 i ighin e Maionery deoldeRiz, 5L HaRE s Pyoh ol B SienB s the
stationary die block 13 as in the prior art. 7 Changing the direction of
tri m ofer alifestiprhelthe headdsimuning shear sirevarsedo rAlm@ssmil%aésthg ddasaribesk drei st cs
of the fastener head as depicted by Figures 3 and 4. As shown in Figure 9
3, theS5pr ifmished panist diededthraughdhd purghrbipckiraiter than Falfay thrdugleshd ts in an
upward-facing 10 trimburr which protrudes fromthe head of the fastener.

This bgrr statiofaryQiohoain 3 AdinthépRoegdge which is aesthetically undesirable.
Usi ng the apparatus of the present 12 invention however the burr, which

inevitably resylts fr -he..di e.shearin t hod, of . 1 ri nm t he head to
re't Ral nexadceng R AiRich Br 20F BheRle TRy i uSanaarerii SRUPP sulfed) 351
the head of the fastener, Since after instal]ation the head of the fastener
is 15 8nbeharaateripics of thesipstanes head asrdepicted peFiguresdmandd. iAs shewn inFigiee and
the top surface of the 16 head of the fastener is flush with the outside
surfac@ of3, theepraulasit methed ek bold farging showid i Bigstehetedsukd ih wnagpveptafatieg f i nal
appearance after assenbly.

10 trim burr which protrudes from the head of the fastener. This burris a rough and

11 sharp edge which is aesthetically undesirable. Using the apparatus of the present

12 invention however ‘the burr, which inevitably results frqm the die shearing method of
13 trimming the head to its final hexagonal shape, now resides along the underside surface
14  of the head of the fastener. Since after installation the head of the fastener is

15  embedded in a substrate material, the trim burr is not visible and the top surface of the
16  head of the fastener is flush with the outside surface of the substrate exhibiting an

17  aesthetically acceptable final appearance after assembly.

18 Referring now to Figure 5, the various elements of the invention at the sixth
19 station shown in Figure 2 are depicted further including the resulting finished part 16
20  and the trim scrap ring 18. Trim die 12 includes trim plate 27 that has a hexagonal

21  opening with a cutting edge along its inside surface. Punch assembly 14 includes a

22 holder 19 that rigidly secures hexagonal punch 23. The punch assembly further



18 Referring nowto Figure 5 the various elenments of the invention at the
sixth 19 station shown in Figure 2 are depicted further including the
resul ti ngwbizne4ghectopart 16 20 and the trimscrap ring P8T/UBRé03i0aisaz 12
includes trimplate 27 that has a hexagonal 21 opening with a cutting edge
along its inside surface. Punch assenbly 14 includes a 22 holder 19 that
ri gi dl yl seouchuess hetripgensibeveli amdaknokeomppirc i das arbligablerwvith@rthe WO

2004/ 014620 PCT/ US2003/007832 1 includes a stripper sleeve 25 and a

knock- out  RésBmBIY fbRgte &5 %eiﬁé&fi%gh@h 95 LAd H?lﬁpiel@ PRAIRTE leﬁ'e&ﬁh@%‘lc%fﬁ)nto? the

fixed punch 23 and hol der ans to effect the notion of e Stripper

sl eeve .andt he.knock-out pin, are not .shown and are . well within, the 4

know edge He sgrrl%)e&dég‘fﬁ zfrfdoﬁlhﬁk?%gk'zﬂ‘f plngr??gqtesﬂpva@nﬂaW ‘f’?}wﬁtgﬂ%g 6A t hr ough
6D, the four stages_ of the trimprocess 6 using the apparatus depicted in
Figure% aﬁ@%‘ﬁ%of?ﬂes‘éfcﬁlf@ﬂ%@eﬂﬁf erring first to 7 Figure 6A the
fastener blank 16 is delivered by a transfer nechanism (not shown) so 8
that a Darrel oRefdmeng asweoEigures 6 Aabrongh 6D thefoucsthges df tieatrinbproesf a
hexagonal punch 23 9 which is rigidly secured within holder 19. The first

step ins t hgsihg tHO DPRGARSIHPRBINA Mishie slitesSHOwARE deflleRE. R@Ferfiﬁgﬁﬂszta oward the

fastener. In this position, the underside of the 11 circular head 15 of

he f f. . t.h h. 12 Ref i t
Lhe 125] bkl G850 e By o RISy DU ot T TR, o
L™ DO o ST g on e Bl e 27 on Lhe aes ol e Al

the punch 23 from 15 the circular head of the fastener to provide a
resul tihg whichgongidlyseemed withan h6ldeekfgThafirshetef imthe trimyrdess beging with
passage of the die beyond a backside of the trim
10 the motion of the die 12 toward the fastener. In this position, the underside of the
11 circular head 15 of the fastener blank abuts an end face of the punch.
12 Referring now to Figure 6B, the die has moved to the end of its stroke to the
13 completed trim position. A cutting edge on the trim plate 27 on the face of the die has
14 severed a scrap ring 18 from the fastener blank which is sheared by the punch 23 from
15 the circular head of the fastener to provide a resulting hexagonal shape. The
16  hexagonal head now resides within a passage of the die beyond a backside of the trim
17  plate.
18 The next step of the operation of the invention is shown in Figure 6C. The
19 knock-out pin 21 which is preferably spring-loaded (spring mechanism not shown) is
20  released and forceably ejects the finished fastener 16 through the die passage 20 and

21  away from an opposite side of the die falling away by the force of gravity as depicted

22 by the arrows shown in this figure. It should be noted at this stage that the scrap ring



17 plate. 18 The next step of the operation of the invention is shown in
Figure 6C. The 19 knock-out pin 21 which is preferably spring-I| oaded
(spring meohaniami2not shown) is 20 rel eased and f or cealpCy/uspe@stos7sshe
finished fastener 16 through the die passage 20 and 21 away from an
opposite side of the die falling away by the force of gravity as depicted

22 by fhe @ fefMihs RAYY tHe duddide 6f tBebenchl23. shoul d be noted at this stage
that the scrap ring 8 WD 2004/ 014620 PCT/ US2003/007832 1 18 renmi ns around

t he outsi de of £h ! The. i : o) r.alHo hi s
stati o% i's shomﬁheleﬁr{p #gga&eé%ég?%evﬁmfncﬁ‘%h§§Esa§\g)§%Saslfhoé{l}grrll? P§% 6%%11%19 W%ICIII

sinmul taneously. Wiile the die 12 js _hein ithdrawn to its hone 4

posi ti 8n, SeHEakeysBlR-QRsur ﬂinwltznequéfyr ﬁwkeﬁeﬁf"x%s Seng yyythdrayp e s bagneg
extended to a point 5 flush with the end face of the punch, forcing the
scrap #i ngokBionf the ddhackeoud pih 2F istrbteactedoandcitrippred sleewey23 semtended tpppoattus by
gravity as shown by the arrows. Thereafter, 7 the stripper sleeve 25 is

retractked Qniviith thO CRAFIS &1 tAS plihdhs fordthg thel eapsritlf AL SRt i mdiedf thed 19. Now
the el enents of the punch assenbly are n the same position shown in Figure

9 6 d h f . h ' dth
cycle Fo. tmireh SRR B pph ARl ER G PO s M AR onE T THRBIRR o) e

ot her nodifications and changes to . 12 the present invention that will be
obvi oud t dhe H@ipeercieQyy 29 isirptragied torifs qsitonsiiysh yathhe endfageafdiolder o
however, the present invention should be limted only by the follow ng 14
cl ai ns 8andl % N¥ow thegheimentpuofitht patch. as@mbly are in the same position shown in Figure
9  6A ready to accept the next fastener from the transfer mechanism and the cycle is thus

10  complete.

11 It should be understood that there may be other modifications and changes to

12 the present invention that will be obvious to those of skill in the art from the foregoing

13 description, however, the present invention should be limited only by the following

14  claims and their legal equivalents.



WO 2004/ 014620 PCT/ US2003/007832 1 CLAIMS 2 1. A fastener bl ank
head-trimm ng device utilized in a cold-forging 3 apparatus, conprising: 4
a st ati omapyeopuraéeohol der; 5 a punch having a bore for Irelrdisegp3motsaz r el
portion of a fastener blank 6 including an end face for supporting an
underside of a head portion of said fastener 7 blank held in said bore and
havi ng 1a pol ygonal shank; and 8 a di €agnShg an internal passage and a trim
pl ate including an aperture, 9 said trimplate aperture having a

ci rcumfserenti al ypol i 3 r i to
d: rreﬁsizons o:‘ trllg s%gﬁ%ﬁgfl gt*g?rgﬂgeﬁggﬁﬁpgégo ?ﬁ%‘&@ﬁ%‘?{s“aﬁﬁ‘%ﬁéﬁ’% said 11

di e bei_ng novabl e coaxi aIJ[ relative to said punch froma retracted
position toward a 1?pP?fﬂ‘éi PEFENEAi d fastener blank to an extended trim
position where said cutting edge lies 13 beyond the punch end face. 14 2.
The apparatus of cl aidrftationgptpvach helderidi ng a knock-out pin reciprocal 15
within said punch bore for ejecting said fastener blank from said bore and
t hrougls said 16 di e agamshisvih®a boredpphsding adackel girtismbfla fiskenerlblask The
apparatus of claim?2 further including a stripper sleeve slidably 18

mount e t OiifEi R SriieR S 365 RfingSa ShdRHRebf a3RLE pSHRAVRE sBEitgedEpvabl e

between 19 retracted and ext'ended positions, said extended position

pl aci ng, a distal,.end.. aj 20 sl eev eyond said punch end face for
r enovi %g aﬁg%rgﬁldrlﬁg%l%)? i(s)enén al}aamg&rpcoﬁyg%ﬁ Sﬁ?rncrﬁggappar atus of claims3
wherein said die is novable in a substantially , 22 harizgntal plane and
said sérap ring fall ¢ dsb3ving ymntereal pasageand dofring plate ipelnding By aperture,

9  said trim plate aperture having a circumferential polygonal cutting edge closely
10 corresponding to dimensions of the shank of said punch for receiving said punch, said
11  die being movable coaxially relative to said punch from a retracted position toward a
12 top side of said fastener blank to an extended trim position where said cutting édge lies
13 beyond the punch end face.
14 2. The apparatus of claim 1 further including a knock-out pin reciprocal
15  within said punch bore for ejecting said fastener blank from said bore and through said
16  die passage to an opposite side of said die.
17 3. The apparatus of claim 2 further including a stripper sleeve slidably
18  mounted to the outside surface of said punch, said sleeve being movable between
19 _retracted and extended'positions, said extended position placing a distal end of said
20  sleeve beyond said punch end face for removing a scrap ring from said punch.
21 4, The apparatus of claim 3 wherein said die is movable in a substantially

22 horizontal plane and said scrap ring falls away from the end face of said punch by the

10



10 WO 2004/ 014620 PCT/ US2003/007832 1 force of gravity upon renoval from

said punch. 2 5. The nethod of head trimmng a fastener blank in a

col d-f or gwogoo4ips20cess, conpri sing: 4 placing a fasten@CThisaeid/onTsn a bore
of a punch having an end face; 5 supporting an underside of a head portion
of said fastener blank with 6 said punch end face; 7 noving a die having

an i n er ggbe BRSRMPUFSIretovhl ffor k4l pudit h a cutting 8 edge toward said
f ast ener bl ank; gﬂ%heari ng the head of said fastener blank with the cutting

edge of the 10 triﬂe%egﬁc?dﬁf]%ea&'iMr%giﬂ%ﬁémﬂiﬂ% 2@ dfdkEat an ext ended

trimfposition where sai utting edge |lies beyond an underside of the
head portion of sai.d fastener blank; 13 ejecting said fastener blank from
sai d pun®RBEy EOBRESR$ir ough said die 14 passage to an opposite side of the
die; 15 retracting said die; and 16 renovi ng a scrap.ring fromaround the
punchdby noving a lacingrefastener blankdste ahiqreiabp pupeuiving nendniaceyt si de
surface of said punch until said scrap ring is 18 pushed off the end face
of the punch by saisdpsdreiay en udderside of a head portion of said fastener blank with
6 said punch end face;
7 moving a die having an internal passage and a trim plate with a cutting
8  edge toward said fastener blank;
9 shearing the head of said fastener blank with the cutting edge of the
10  trim plate;
11 stopping movement of said die at an extended trim position where said
12 cutting edge lies beyond an underside of the head portion of said fastener blank;
13 ejecting said fastener blank from said punch bore and through said die
14  passage to an opposite side of the die;
15 retracting said die; and
16 removing a scrap ring from around the punch by moving a stripper

17  sleeve slidably mounted to the outside surface of said punch until said scrap ring is

18  pushed off the end face of the punch by said sleeve.
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