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The invention relates to a rotary apparatus for performng rotary

operations , such as stanping, formng and the Iik continuously noving
koo o ot = YRR & e

mat eri al present s, yguper ous probl enms. Usual |y such oper&wioens will be in the
nat ure of stanping at spaced intervals, or blanking, or formng of such
strip material. These operations conventionally are perforned while the

work piece material is stathgfaRk Apﬁfmﬂgg_@NFj Mgl-r@_fo@onvent Il onal press
I'ch sinply C

w th upper and | ower bl ades or dies, ose and open on the
work piece. In sone cases oper &tk OfalVdENBMENEIONT mred on a noving strip

b -cal l "flying dies" In this t ti, t di whi ch
chear . shapthe TerigpiteERes ta o fofai ARBHERES TorHtofioing <otn OeBrafbss The
dies can sl igeh HOHRAGING! RIMhIA %}rﬂﬂ%@ IRk, t&i‘?cmiﬁd&lls%ﬁibping(\étﬁ%?natéﬁﬁll open)

and then slide back again. Suc lying dies are wel nown, and have been
shown i n paaettsafroethedrof rotaty spRmtiny f or mi ng machi nes are al so shown in

nore recent patents. In the i t ' | are nmounted on
pairs of upper and | ower roég\%g@ﬁﬁ%&? {Fﬁ%{}%b&éﬁ es of this type
ver e usual | peffgfhBgesheraiomibh lcohBniieUisP B eme Strfp hafedidl brakeings heRRFbld ve
functions. They were not readily adaptable to either stanping, or blanking,

or forning,pP 8i nYsually sucl peeeations wil beriadhe naturadifstampinget spacad nes
experi,gnced i r i [ s f
oper atlisons ',n?%rggfssgéfi@%%%’ g’i’ ?%Hﬁﬁ% ?8%‘?’? S@%@?&%W%? (())k)g]é%&n%cat i ons
for such nmacdnvesgionally ard perféioned nhilefthe hegk pieieamatenalds istationaey | 0sing
constructi on. Qj@? ite edges of such netal stuqd) are c nvegqs_i ona| .I% roll
formed to pfYUP (io SRVERoBALRIEES WiHLYPRYFNGIowar s Qrflipgdwhiehsect i on”
stud. In a formed with a series of openings
bl anked oth é’ﬁ??%ghiﬁ%n%'fgﬁmﬂiwgﬁ%t Strips of the work piece extend
from edge tln sor@e edges opetdtionsthave lrsnperomagdor @ mopiagi staps by aodcdiiadm

struts acro‘ils.thﬁgs,t ud. Edges of the work piece around the openings and
strips , aréYM&®EH at angles to provide flanges for increased strength.

Such studs A thisHpe df%@ﬁ@tidri/th‘éfdiéﬂ\#ﬁ%h sﬁé‘éi, §h_§p@|, opP féifrﬁ“tihfeiéiﬂ;@t ly l'ighter
t han conventional C-section studs. In construction such C section netal

studs are u4etkpiecenl &ce mstuntedgarslidgeadd heaties canistige fiemard alang Wiespath e of
et o U s S i AR A, SR B,
are well known, and have been shown in patents for many years
20 Rotary forming machines are also shown in more recent patents. In these
machines the forming dies are mounted on pairs of upper and lower rotatable
support rolls. Machines of this type were usually designed and built to perform
specific continuous repetitive functions. They were not readily adaptable to
either stamping, or blanking, or forming, depending on the operation desired.
In addition such machines experienced other problems, such as in lubrication,
wear, timing of operations , and sequencing of operations.  One of many major
applications for such machines is in the forming of sheet metal studs for use in
construction. Opposite edges of such metal studs are conventionally roll
formed to provide a channel shaped cross section, the so-called “C-section” stud.
30 In a preferred form, such studs are formed with a series of openings blanked out

from a sheet metal work piece .  Strips of the work piece extend from edge to



10 Usually, in the case of these known rotary nmachines , the rotary
operations were intended to be carried out as part of a conplete rol
forming line which will also have an uncoiler, in sone cases a flattener,
and, a series of conventional roll formng die stands, for roll formng
edge flanges along the length of the stud. Such machinery was intended to
be capabl e of continuous operation at hundreds of feet per mnute. This has
not al ways been achi eved due in part to shortcom ngs of the rotary form ng
apparatus which was then in use. In addition, such continuous production

l'i nes coul t ' te the
need for pggglgsogqﬁ%%gib??ﬁﬁg é(r% %eJ% gggﬁ?ﬁéﬁng%a%ﬁggﬁ r@?&ﬁhﬁs%ﬁ@s‘é&&%@@es a
probl em i n Bdyesfaflthe eatrk piecef aretindthé openings tandddtiips, uregornide at anglesuct i on
industry requires that the C-section studs be free of openjngs at each end

of each’ st iRPravigde flaggestosinereased shenetd. Ruchcetide are saethewaaly to frane
walls. In - Qi i .

i ntervals. teT Cge'tt};;g@cr’ %g%ggﬁoﬂg&ﬁg%@w gtﬁﬁ@%ﬂﬁ@g&gﬁiﬁ%&%&gﬁ&?ﬁﬁﬁ&i zont al
met al G- sedn consteictiomesuchi G-seotion owatal stedsiaraused irf pacernd wosiden stodsl éor
studs. To achi.eve this the studs nust be free of openin t.each epnd. This
s G 111 culertigd Qeiievis B (58t APOTeATer T, P ad0R} 168 igs Behe

bl anki ng offafifated nbRatt Ié‘iq?lhé.heTh%éﬂérg)tl% wilhearg depRnBfdCan thedefigh ofn a
precisely timed sequence. At each end of each stid work plece there nust be
a brief, mmehuddipghalt in the blanking 30 and form ng operations, so as to

| eave t he h.stud free of._openingas. wever fhe actual
moveridht ot BB s cRSF R RlesedrioliBiiaBiBRcAERs S BIER pEF ARG Pare o
of a | argeinteAded té Ye@pricd bdGaPar of adoniletesralldsiThing linkl whicl wilesso spaces
bet ween openings , when the strip is noving continuously at high speeds,
for exanpl Bayezmouncadler.ply samageees arflatisneriands grieriegf conertivnal rall

chal | enge ; j ; ISerbki i dto
pass sorvi T R Phming OB Ban G B o e e SRR ot
must al i gnSaichimachinegpeaslintgndedto bg scapablalpbcantinususdperadtidruat her and

different factor,is thfit stre?s requi renents for studs may vary from one

bui I ding , gpdeeds STISET RS MW &not her. I nter| or walls or partitions will
require a MHENhAOWEE alfiiays Haieh adhichdd@ie P&t tPshoorRPREi A thdpdtay This
may require 10 openings'to be spaced further apart, or Closer togéther,
al ong t he fenyng appatates sehich waadhemin weui ineadditien, ssichreantioveus st rut s

ool cat s oRredEonheB B ERar 8 BBEREUBREFE BhD IR BN | hFckness
of the strapcomesddatetied nedthéorgitbtise Ipeatiduncdfithe openimgefinrmehistes. Mugs be
adaptable to all these variations, to achi eég econom cal and efficient

prodd®t | on93%3%?é’r%®§ﬂb@ﬁ’sth?ef€?réqati°§ qfipdvds;{or popstraelPmdes nes are costly.
In the pas*l'hb%o‘fﬁ.ﬁ‘uéﬁ&ﬂri ?ry'?éﬁl‘ﬁ?ésatrhlét tH b‘f’é’&tif)ﬁlértuﬂs%?rfﬁée é?'l‘?nqs at
arranged one after the other; along the novenent path of the rk piece ,
to first ofaahlendlafrdachistudpeltiisisbecausetsush stod$ arercomendidgelly ofed he wor k
pi ece aroupd the eni pgs,. 20 [Four ,such machi nes re required jin ny
Puses beoals'd RaTehhER pobinr pe i Guaraiart Vel Rafeechaceidaletyaly
triangul ar ?I'hé"l.g)p@ﬂlaﬁ@%\k/epéﬁ@s BPthe/§tl8s aFé 88¢@adiin heARestal fhedalr ESekipg and
thus alternated along the length of the work piece. This required two sets
of bl anki nghaneels #mmashsasetmiar toframing dsieg wapdentstuds.i nvks eehieve this
rotary machi I { I chhp t

desi gned tﬂﬂ\éggﬁatdséﬂ%ar |%U€§?BP§§QB%@?%%{§${§ I bnw,ﬂ?sgﬁsdﬁ\ﬁgygq%%[%hfe&%&%ﬁyg
adapt abl e taykaosmmmachiagnf. rio requiresttiipatthef blapkingtof te bpenings e, thdependi ng

on the needs of theiﬁ(;u tomers of the fabricator, In many cases a fifth
rotary nacrAingREt aig@s‘eeeparr@ﬁoqtne awekisgivclinaed seaurpes. Atganrh st s

could be jypphép §E1d’W8erpiBf:é’%{é‘rbirﬁﬂstVd¥ H'Bref, 6ﬁehﬁérg%althﬁ‘fﬁé18f%ikﬂng30 many
cases where production could not be malntairded on a tonti nuous basis, or
wher 80or deand feuming exberatéons; sdwasttodeaws the twar érds/obéach studrfeaw ot uds of

different openings. However the actual movement of the strip work piece cannot stop,

since as explained it is part of a larger facility operating on a continuous basis.



4 gauge and having different | engths and different specifications, such an
i nvestment could not be made. Clearly if rotary machi nes could be nade,

whi ch could be adapted , by the owner, by relatively easy, in-plant

adj ustnments, so that the nmachines could perform at different times or in
different locations, various different opérations, such as stanping,

bl anking or formng, of strip material, and were readily adjustable to

iati ' ificati f .ord t he,next. th t
achi nes coliTBNAAPEY SPACEF BEMERIGRGTINNS oM heRANE SR RRYNSEORIRIPNRIENTI N

10 Wth a viagghOspeldyi i eXbrié 2tacredt ler MRufeP bPARIrBIn REATY GiBks! he

i nvention provides a rotary apparatus having a first rotating die assenbly
and a seconbecomasiachalieagade @mylnmachinapgetaton j uxt aposition with one

oo e O KPR A RIS B S BB RSl SRR
pi ece passi AhddMeAIPOSENRGS in 8aGH SRR FuSE AiRSRRIBbIcEPOMihg op@nirysTRi N T ot or

mounted for rotation, at |east one die support body supported by said nain
rotor, and Bejaggnkoudgabl e relative to said main rotor, control cans

card cont r oft i Bho GRETEAOREHE (IRRESE LaGkem BRI Bh SR BRAOEEAOR, Y,
for carryi ngnadiuiiditge, crippricatiddy anatiter. Imetablvallgorpartitgas Wil rexpird ali e

support body bearings permtting novenent of said die support body bearings
relative toMu4ahdowsr stregierstudiffean aytenor.af Baaringevalls. oJinieay reauize y

; | . . bi . q
oot on° - apBPings 9 BepARRH IRt ahertity beribonlr Ad rideRalbl P8 20
are noveabl stuagandshay vejuite wisien @r harmpememistrutebpiwesnyoEehings; ito gprovide tieant  of

sai d bearings. .The invention further provjdes r.ot gry,_apparat us, wher.ei n
he. bear 1 ngebelle SRS TrEaHReR 42" HRARRICHIS o dSpesnsh b RO P B &ARI dt n
di mensi on, %Hﬂn%é‘é?in!’tﬁbﬂﬁichﬁ@eﬁé HOtheeAS SRsef MR THe Sftirel prBHNCtioR IRleSofl OF
recei ving said bearing 30 bodies, said bearing recesses defining a bearing

recess w dt maphirasemushbe adaptableto alhthasedariatians, to aahieehgcarmindickaind ng

bodi es are i I i thin said bearing recesses. The i nvention further
provi des a gﬁltcges’if pg%%n%#t@{]m including springs located in said bearing
recesses ang@ mogngbvigus EsRecisithigt swirdrdt@gmachinediaes costd I thei paet tavab

bearing bodies in a retrograde direction. The jnvention further provides a
rotary appaﬁ%\?&'mwmsﬁgryatodﬁ)/@afﬁpémﬁ@ maGhined aganged ang affes t & Phu

body shaft, atﬁﬁgqhgirﬁo\y@hgﬂt ‘gg}}ﬁ%ﬁtoe*@%ogﬁh%dey, %inﬁé%fjﬁg Pfa{?ﬂ M:@Eﬁ"ﬁ%m od

relative to rotational ‘axis I e support s bet
and di sabl edngdlsén tofeem thikesdgesenftthe mvdrk pidver anpuaditbde ©paningsar y appar at us
di.e _noyenent control erable to,cause id nnveg le die to

and i ngl udi a 0

move 20 af of BULPHC HIFORRES, WG HEaUTeR IF FHRIN Ghss Reketze i ShoPSSEte: us

wherein theg bﬁing_ﬁ @ﬂ@%oﬂ@i@é@haé@%hé%lg tAafR80af And agjabBNEapkARingshvdreve

to the noveable die, and a rod novenent device for novi nP the rod as the

mai n r ot at oprieptegtin ©pposite directions and thus alternated along the length of the work
piece. This required two sets of blanking dies and two sets of forming dies, and
thus involved four rotary machines. In most cases such rotary machines had to
be custom designed to suit a particular type of operation, and were not readily
adaptable to be converted from one type of operation to another, depending on
the needs of the customers of the fabricator.
In many cases a fifth rotary machine was required to cut the work piece to length.
Such costs could be justified where production volumes were large. However in

30 many cases where production could not be maintained on a continuous basis, or

where orders required the production of a variety of different studs of different



The invention further provides a rotary apparatus having a rod novenent
device control operable to activate and deactivate said rod novenent device
whereby to sel ectively nove said noveabl e di e between enabl ed and di sabl ed
positions for selective timng of an operation on said work piece . The
invention further provides a rotary apparétus a plurality of said die
support bodies on said main rotor and dies carried by said die support

bodi es whereby to rforma plyrali of i d operations on said work piece
for each regéﬁg?ia&‘ V'%"%&F@hﬁ?ﬁ%@l"@ri%’rﬁ@t ?H%‘é‘h?ﬁ”‘t!ﬂﬂsﬁ SHEM@P provi des a
rotary appajpfidfmdhesiiia ng id I d@t',n i r ;

i ndi vidual electric not orn, tagncgl‘ﬁlﬁda({/i %Leaiﬁllﬂh omﬁﬂ&a%%ﬂgggeﬂggghﬁ%@g
for said el eculdile adamted ,kyehemwreachy selativgdgieasyf invplamt adjustmentsy sbehat

ted , t d, tim d yi f ) dj acent
Cbonr bt s plia SRR b e af eBORos L L ARorad Rl sk
provides a gpfehest sPerBfidns) SUcA%s ARG BRAKIA@NSr RItnindfishih WRftridl ece by

rotating a pair of main rotors on opposite sides of said work piece . said
mai n rot or savdwererngadiyadipstable to varpiions insgeeificativngfipmeonedetarie the said

main rotors Sal .. S rt bodi i urn. carryi.ng.respective 30 dies
for perfornpﬁ)ét’ ﬁi)eg} g}tsgr{gggﬁnéai %oqﬁfagh%vé&wga%gﬂ%gﬁﬂ%o%ai d di e support

bodies into orientations parallel to but spaced fromsaid work piece ,

cl osi ng and eni n/gasai d_die suE&ort bodi es on said work piece while

6
remai ni ng pBPéEFO UMMARY ORdHE PNEEATEGN r ol 1 i ng swinging of said die

To T1d0g7 e Wi AVER R SO EiRineEREme olthe ARSI BraH TR 8 Fahul 0o

procure sel privides apetaay iappavatus davingoa Kirqliretatingie assemeiyodnd haesondl sai d
main rotors gnd taq. prevent, operatiqn, on said wor i ece on anot her

revol uti on Bﬁag'%g iea59embly Arangeda jydapegition @’gﬁtffr@sa'ﬁqtgﬁb%lr??p%iv@h

charact eri zfirgt BRdiS8¢BANH isRibsbea BFi p{v&@ Rete Wd@mwtgmréﬂ&ab@dbia'ﬂ n the

clains annexed to and formng a p of 10 this disclosure. For a better
under st andi Hgisofi togethenteepeifom operatiopsront $aid waik pivcey easaing specific

crawi ngs.-anfESENest Satipidde 3sSGhEug SoteRal, Ehn BiordfaliERTE ™
descri bed prtagsm,efl I@éﬁiQﬁie"ﬂiéts%P%rttH&ﬂyigmp@B%gn.bylg\éia'H%iﬁ)w’hm Bbgir e 1

is a perspective illustration of a rotary apparatus illustrating the
i nvention, 8winaakisakativentor$aid maib seliore 6ONWA! carpa cannected to saiscal lagstand

formng a i apparatus having first and second die
assenbl i esy\Bémgfjﬁé g‘%@cjr%g?gy’di e assenbly having only one die support shaft ,

and only oneamigi@8s eagageabldypysaid conteolsuamps rdie sbpport boBy dheaeingdsi s a
ers tive of i ca rodyct, in this case a ste tud for reinforced
Phi ool | coiuriad S8 sall mBBhElStor camyMe i £ SwSpSit baly 2 ATV ne 5. 3
of Fig 1 Shﬁi@uﬂﬂn?@ﬁ)r@aﬁ@dlé’s& DrEPGH) Bgamg’%éagéta%ittir@ PBUENEnt 8f Said die

perspective illustration of a die support n-1solation: Figure 5is
a section osupparhbady bearingstelative tougaidmaiptiafor, with the male die in its

ot ended, ensb i B fBer SR rdSo sBBEHA BB Bl Hashle t 11

retracted dipabliegs BES Bpfimibiased in a retrograde position relative to the direction of
rotation of said main die rotors, and are moveable against such biasing to permit
temporary advancing movement of said bearings.
The invention further provides a rotary apparatus wherein the bearings have
bearing bodies having a predetermined bearing body width dimension, and
including bearing recesses formed in said main rotors for receiving said bearing

30 bodies, said bearing recesses defining a bearing recess width greater than said

bearing body width , whereby said bearing bodies are moveable within said
bearing recesses.



Figure 7 is a perspective of a main drive shaft and di e support body;
Figure 8 is a bottomplan view of Fig 6; Figure 9 is a section al ong
line 9 -9 of Fig 6 ; Figure 10 is a side elevation of a |lower main rotor
and drive gear; Figure 11 is a bottomplan view of Fig 10; Figure 12 is a
side el evation of a bearing body; Figured313 is a perspective view of a
bearing body; Figure 14 is an expl oded view show ng the bearing body and a

ortion of die su rt body .and recess; Figure 15 (s a section al.ong |ine
o 15 of _ritheraveRiaLshes Pravides airoty pReparalus InGRInt R M REReddB Gy
showi ng th i ; [ ; g ' ' enpl.ar ged
ot o pl asaly bEFTAEHEERSSed ndidhddBitt tABOENRS €A tdditglbodiod Syiiaging o
section al said beaning Bodigsdh aFetrog@derdigestmnl9 is a perspective view of the

et Spoct PoaTe e er ek Ry, iR B PR s of o
s o seot] oy MEHThT Sl dIpSuBHOR bddf TR sEICEena fbyBUBl B O & =
oper ati ng ybwardiynand duvarlypieativs, toxberptationabaxis of aherdimsuppen shatin of Fig
221 FLOUT S péfukin BuBBIGRRR ikBoh Rshcrl o1 aure 29 13 perspect fue of Fig
26- 26 of FiThedAvedtictafurthe® Pravidesia retam ApdrafsearahmeiRivg afdié Afovawsht
rollers with their respective guide surfaces;
control operable to cause ‘said moveable die to move as aforesaid.
10 The invention further provides a rotary apparatus wherein the die movement
control includes a control rod moveable relative to the moveable die, and a rod
movement device for moving the rod as the main rotator rotates.
The invention further provides a rotary apparatus having a rod movement device
control operable to activate and deactivate said rod movement device whereby to
selectively move said moveable die between enabled and disabled positions for
selective timing of an operation on said work piece .
The invention further provides a rotary apparatus a plurality of said die support
bodies on said main rotor and dies carried by said die support bodies whereby to
perform a plurality of said operations on said work piece for each revolution of
20 said main rotor.
The invention further provides a rotary apparatus wherein each pair of said main
rotors is operated by an individual electric motor, and having on/off controls and
speed controls for said electric motor, whereby each said pair of main rotors may
be operated , or stopped, at timings and speeds varying from any adjacent
apparatus performing operations on said work piece .
The invention also provides a method of performing rotary operations on a
moving work piece by rotating a pair of main rotors on opposite sides of said
work piece , said main rotors carrying moveable die support bodies swingable
relative to said main rotors , said die support bodies in turn carrying respective
30 dies for performing operations on said work piece , swinging said die support
bodies into orientations parallel to but spaced from said work piece , closing and



Figure 27 is a perspective of one of the gear disks of the anti-backl ash
system Figure 28 is a section along line 28-28 of Fig 27 Figure 29 is a
front elevation of Fig 27; Figure 30 is a perspective of the other of the
gear disks of the anti-backlash system 30 Figure 31 is a section along
line 31-31 of Fig 30; Figure 32 is a fronf elevation of Fig 31; and , 8
Figure 33 is a sectional view of an alternate enbodi nent show ng two die
support bodies and two dies on each nmain rotor, DESCRI PTION OF A SPECIFIC
EMBODI MENT RBERING; SRid die syprart hpdies onesaid wark pigae White (aiaginiidoparallgblo t hi s

shows a rotg S t
i nvention . %n \?ﬁlﬁgﬁlggéslecéﬁg@gﬂgre |¢{]gsl6t?r%é @é s&%p?@ﬁb&?@é@@%c% rcslrb'éms
namel y an upmating at leagt ass endieableldie asldtive tooitedier suipgoyt menémee(nm ) . In
t hi s enbodi nent as |r‘d)|ustrat ed there is only om? dj e on each rota I"F{j%PHVve

r

assenbl y. TABERUVEANGINRPEIAIVE RAFILIGNSISHYOGeRAGRlveE QRREatignyep s
rotary assegRlde€s s I?B%%Iuhaﬁs BY‘@aM%anyro?osr%%ma't e{/é’ﬁtaér?eré 8n‘@a||(i] be a

single operation perfornmed on a strip nmaterial wor plece each time

rotary assewblrk pieceakeanothenpdvatiatiorovbsaidmaibiooewer the invention is not
restricted to single dies on each assenbly. As will be shown bel ow there
may be cases where it is preferred to provide two dies on each assenbly. In

other cases it mMypebRridUSHEAILRSS bané}WVdﬁcﬁthréd?@ﬂkéméIﬂ\/@ﬁtld}?éré"sse”bl Y,
four dies being typical in many cases. "TYPI CAL PRODUCT A typical product

whi ch i s mepeinjedast with aneviegeantieulagtyindhe @iamacﬁrmemd d¢o andyforeingrapaded on

S Cabn" ) ARl o R At e BtApaindich (RO MVBaftal I RhEBHRED, % 2houny
Such a st udat®antagesaed swctﬁaentﬁ@ct@mtﬂamed%y fs UBE nre‘féh@nbe ShBaIEDE niielo
which is reinforced on one side by a franme of such studs. Such studs have a

web Wand t ¢ agepmopaming dfaualngé@nd dencsiptve mattestn whiishethere age dlsstratedof
spaced _apar 598%%}?9&%3@(;@%&% 5&]ﬁ1e‘?\gﬁe§f t’h%%n%vtflo%r ound such openi ngs

edges E are forne egrees stren I ndentations | are al so
formed at spaced intervals for greater strength. Wile the web and fl anges

may be for n roll form ng machi nery, the openings, edges
and i ndent SWJEQE %\&ﬁ)}'hgd using rotary apparatus of the type descri bed
bel ow. 30 Thfq%rgquJa ShErepedtiveiliasyatRPar akatan( Hpbahaus ﬂﬂlsﬁfaflh%ﬂﬁe or upper
rotary assenbly (12 ) and a second or |ower rotary assenbl

Ref er ence t mveptien, andishowing indhisenabgdiment aorapparatus éor pueching andhout

limtation. forming a work piece , the apparatus having first and second die assemblies,

with each said die assembly having only one die support shaft , and only one die
20 carried by said die support shaft ;

Figure 2 is a perspective of a typical product, in this case a steel stud for

reinforced thin wall concrete panel construction;

Figure 3 is a section along line 3-3 of Fig 1 showing the dies in the enabled

position;

Figure 4 is a perspective illustration of a die support shaft, in isolation:

Figure 5 is a section of a main rotor and die support shaft, with the male die in its

extended enabled position;

Figure 6 is a section of a portion of a die shaft , from the opposite side of Fig 5
30 showing the male die in its retracted disabled position;

Figure 7 is a perspective of a main drive shaft and die support body;

Figure 8 is a bottom plan view of Fig 6;



9 UPPER ROTARY ASSEMBLY For the sake of sinmplicity, the follow ng
description is shown, and referred to in relation to the upper rotary
assenbly (12 ) . Like parts of the |lower rotary assembly (14 )have like
references nunbers. Each rotary assenbly is nounted between respective
mounting plates (16 ) and (18 ) . A drivé motor (20 ) is nounted adjacent
one of plates (16 ) or (18) and drives one of the rotary assenblies. A

drive gear on the potor shaft and driven gear (24 ) drive the other
assenbly . F%@M@ Q/\/n@na 8eianAIegNg dpe Pardef Fi éﬁcﬁ’h rotary assemblies (12) and

(14) will [ t [ ne cl ockw se and
t he ot her ﬁé@{ee\dofékévjm&'ggcm%ﬁﬁonl?e%@”%ﬁqﬁ%hrrg%ﬁﬁﬁaHo\&qie?'ﬁ rotary
assenbl i es Rigurer 1 isea bamncblareotamoflalg te novenent of the noving strip

wor k pi ece Respective up Iomer rotary assenblies (12) and
(14) corrprng%u')&% g‘ﬁ e‘(?ﬁ‘ﬁ@r Sﬂar,l PdY:26 ) and |ower main rotor (28

The malp*?u,@tgg éibgrs%%w@gﬁe%ﬁ/@gga% Bog?arl ngs (30) located in the
m)untl ng pla Qé ) maih rotor conprises a solid nedian
portion (3:flguren‘d4 lswm eml %amsmwng the depriogdoaly araca pentibrodf a die nmedi an
portion (SZU%) %&% ? 34 ) rotate in main bearings (30 ). Median
portion (3? pPQ SPPS arch shape in elevation (Fig. ) . At each end
20 of medi :Fr% werts v é&;ﬁo)n albRg Enére-136PPRt14€ a die bearing body recesses
(36 ) . earing body recesses (36 ) are of generally three sided

rect angul arFloulf&p@ ISaawaotﬁ@re Hlan wiew oha ditesupRait Body Bbavinastheauiek ralemasth

porti (3 e of each die bearing body recess (36 ) there are
f or me sprl%inégn}oeﬂggggggs%gg for reception of springs (40 ) to be described

bel ow. DI E FRyi8CRT |B@aYe@wgwattﬂtwmmuﬁ efithieryuteic reloasandieathountin® system; ( 28)
there is in this enbodipent a sin Ie dleslﬁ_,port body (42 ) . There may
be nore thfﬂ\glﬁﬁé%l'é assprtiontalongine 8t af Mg irot or as will be descri bed

bel ow. Die Bord jged er‘sﬂ@ct d\ﬁ%@ﬁﬁ@%ﬁ% cHirfip W’tf\&'c{ﬂﬁcl{)}e?&é‘s

whi ch is convex on con ex sl gener al on the other
side to pr@WLd’éll’@SMStemDuntl ng pI ate (48 ) A d|e (50 ) is shown fastened

to die su 42 on e (48) nmy be 10
recessed :O b#)d% agpl%(s F'Ven% eB ﬁ&%’%‘ JJB? esges)for)r/red therein for
reception ngh@'ZHSlsSa?ﬁerbéQtnié”'@f dup élaereo@e brbekétmf&he«@mmheléase%ar e

readily interchangeable wth a m ni numof down tine. The die (50) is nerely
represent aimeuntisg Sa/Stqma cal die which may be used for blanking, formng or

i o (50) i h4E BRel Stiefal Sptafind G5 iy bRl elhowRG iRl SRR ERIL oY

di es (50) pperatnliges;seéra and duideiplstes;y be nale and fenale dies, one pi er CI ng
t he rk piece d the oth ecei the slug of sheet net aI renoved, and
o2l g Fidure 2 s o Rta levalifa gy Biee:

di sc i on mechanism Such a die set may in

fact perf oFirae4l aoﬁe%éébtﬂ}ésoﬁtn@%, si mul t aneously. Thus the dies wll
first blank out an opening and renove a slug, and will then formthe edges

of the wor Kigire@s iamsusredive ooﬁdmﬁa@ronﬂtheopsoeltﬁ/adeémﬁsg @Aere studs are

b d st bet th
openi'ngs, - FIOUS R geE St Gl 2B PFEiEE are i higlaed b e B e ot
sinplici tYehQé?erfnbﬂt oethe dide tdirRrs wmltﬁemresprédtwe@nd@fs@ﬁséé‘@d as (50)
However as w Il be seen bel ow t he male die (50A) wll preferably be

moveabl e s§iGEe 2 igfapprepasiyenrfia of the gaar didhserfitho@ndtacdasinaystame
ferra! e di egtﬁigggm}zlg%ﬁa%%@%n%e%g@mgg ©s binFl cases, Si nce novement i'sS not

required, ej ector ope on which will be perforned as
descri bed B&urev29 is a front elevation of Fig 27;
Figure 30 is a perspective of the other of the gear disks of the anti-backlash
system;
30 Figure 31 is a section along line 31-31 of Fig 30;

Figure 32 is a front elevation of Fig 31; and ,




20 However the invention can also provide for novenent of both dies between
enabl ed and di sabl ed positions , if the design of the dies, or the end
product, require it. DI E SPEED MATCH NG At each end of die nmounting bl ock
(44 ) there are stub shafts (52 ) . Stub shafts (52 ) are swi ngably nounted
in bearing bodies (54 ) Fig 12, 13, 14, d@nd 15 . Bearing bodies (54 ) are
of generally rectangul ar profrle havrng flat sides (56 ) on three sides

t her eof . Pre_ferabl}/ bearin bodregé arefoqued with three angl ed
surfaces (Jd9yre 3315 a gestianal yieyeofja é‘tﬁﬁéﬁ‘ie emi W@ﬁ‘tﬁh‘?‘é"r\get 87 s not of

critical i ?t‘”l?c?dre?ﬁﬁ&'t\?géﬁ?&dbﬁ%aﬁﬁ‘}nérﬁb%rd' nmensioned to fit 30 within

di e bearing y recesses heir main rotor (26 ) . Bearing bodies
(54 ) are srzed to provide a clearance (60 ) along one side , as shown.

ongage one RESCHIEHOROE A EERIE ENEARIRAT ng bodi o (54) and fof ce the

bear i ng DOGRERrifire B il PROPH R LB GRichEidohit HASBRAAA UGoflig bear! ng

body recess deways pressure, e reverse direction, applied to
bearing bodiparatss () O)r\whichcrtlm;trates anhembodineard of 4o )nvantiomadaethlshmsleearr ng

bodi es (54),.to slide acrqss th r res tive d bearin ody recesses (36
P ther eby Snet &y iR Tha o Agbidenamely AE5Prer IlRbLe R Re  of
novenent Of19’{«‘%6ré@lo%dk@t%r;(éééerﬁ@l‘yé(ﬂhv)e t anttARI émBBdimdriarillistfatador (28)
is permtted to occur, enabling thé die |linear_speed to match the |inear

speed of t HBetgels only gpe die e eachdstary wegembiyowl hesfrioworANeEe DVEPSYSREM 10

of di 2 + o fBga s LhES pad fover i skt aThds B buflly FLa"ro0
si de edge Hhuszeldilies(rofite therSivilt bedy singlea dperatidrogeformarb oA & stiig mdt8riall 9, 20
and 21, are in turn held in place by slide clanps (64 ) | ocated on either

si de of theVeikieee eanét'B@s’ﬁhﬁ ratary Asaphlies S 26001 Igteptation. Jpewaer (66
) are secung grﬁ\%rﬁilo‘nq not ?ég??%tgﬁ‘%o)srqgnéh%gz cr?rﬁjtggcl%égéﬁ%ﬁl (@339" BE ShBppYi de

with spring bearin anges ermt I'nward and outward

novenent ofbalow thér@ﬂr)waycb)edmmlslwhmdt iscorefeateceto pr,ov(deetwoserbeccm eaxchD e

Syst em bel ow) , are co ion springs and act .on rin

boar 1 ng 1 ARsETGs M Sttt sabe %Itar@éHE R LD A R B0t Bo BOBRPT body

(42 ) . Si %e?ﬂlﬂyﬁ‘bdﬁdi%@gfen% 1$n ('rﬁa?rg)ca%fe% bolted to the die (50A ) ,
ie (50A ) into its retracted or

20 the spri \?s (66 ) will thus urge the
di sabl ed pokYRiCahl- WRCPDHCJ i e mounting bI ock (44), of die support body (42)

. Such spri n r | n
otor (28) A SHit H e d B R b At il Bl B prtila Pt oy R,
move from esrabliesd ba thie sctahedpparaitdd, (imshown iy 2Ca'$1®shdm\e\tﬁjh,stmtt|(br|ﬂe di e
(50B) is al so desi gned to nove between enahl es aEd di sabl ed gosr tions,

too w1 bestyd Svi BED 3% MV Heed I oEyingrainfer REEgteRangl dPPBé'aO‘é(Bbve
I'n order t OerL?% glsruoqmacyﬁ%eﬁr géecﬁﬁpﬁherren@sﬁéﬁeegwh éPrfelItcBﬁcFHté ahépxgh.oh .&he

slide clanps are n place by cam , cure
mount i ng blretﬂfor(ced o)n one3gidery slfiagke of augssiues. ) are provr ded Wt h recesses

(72 ) 06° et Sy 5120 B 18R B il rigtiPartfiERbigd Sk AiBdg HREWRBTHBR o (7

are a series of spaced apart openings O. Between the openings and around
such openings edges E are formed a 90 degrees for added strength.
Indentations | are also formed at spaced intervals for greater strength.
While the web and flanges may be formed on conventional roll forming
machinery, the openings, edges and indentations are formed using rotary
apparatus of the type described below.

30 Thus Fig 1 shows a rotary apparatus (10) having a first, or upper rotary assembly
(12 ) and a second or lower rotary assembly (14 ). Reference to upper and

lower is merely for convenience, and is without limitation.



12 the dies (50 )) the cambolts (70) nove the slide clanps (64) apart and
thus release the dies (50 ) so that they can be renoved. New dies (50),
havi ng si de edge brackets (62 ) secured thereto can then be placed in
position, and the cambolts (70 ) are rotated back in the reverse
direction. The rotation of the cambolts (70 ) in one direction to rel ease
the dies (50) has the result of sliding the slide clanps (64 ) apart so

that they r |on of the cambolts (70) back again in
t he reve?/seﬁéﬁgézﬁmﬁ%f%@%@gi the slide clanps (64) 50 )rmve tomgr ds one
anot her ang=gnHagaKaM sﬁﬁﬁli&ﬁ fH@eefoﬂbﬁmg(c'}_’&)onpﬁBH lé 8BoWARVaRY ?éfefn@@)toa{neélg hus

secured. 10 The cam bolt tg) are thréaded into die mounting bl ock
so that vxheralatnloeytoaln@uppeatcéalryms@e@plygé& ant Likel partewfstbe loweyrataey wi t hdr awn

slightly fromt cesses in die nounting block (44). Wen the
cam bol ts aﬁséepg{ ﬁjnﬁﬁ@ﬂ erg HERGFL Y nﬁbﬁ@ will tighten down in their

threaded r%ﬁﬁﬁa% sbmtﬂycdm&nniéwbétm%nfﬂe@ﬁé&tweﬂmmﬁtm%teé%ﬁ@sﬁ | VE DI E
ENABLEMENT SYSTEM | al ned above it is desirable

sel ecti vel ﬁnct (o‘l 8ehall @l\emrm\otqr (@D9alis manted adjacent O(rteoaf glatensmﬁﬁucr: (18)

vor kpi oo, A e GAbt el B PSReR S, ch Pikibes L2 BR b MoEehal (o

exanpl e. |mﬁ&a@méﬁ@e%(i&ﬁ)IﬁerétH&@ﬂh@ﬁbbgemmyf OMHRu8 witdri & mbtappeni ngs 20
along the stud, it is desirable to be le to skip the formation of an

openi ng at Qpéifﬁ tesndadhn r@aahagﬁqmblm (s‘lgmanﬁd1éthIHﬁ<aﬂ@F¢ yURIsORSLAIMi es (50)

I t
rovabls | bR tE SiEEH6T Rins 5 M¥S Bridiie diRer itk EIoERRRS. B cRbfifede) ' °
Thi s enabl astdtion dflbgi’nh scpiae;daq;selﬂblces isrin tiie paoduditectioncs the rhovermeatpl e

constructicig st ugs, tn precise IeDgt and in which formati ons are made
al ong the I'BREPIVIDY SITRWBHORIGES (WUt i n which the two ends of the product

are free of t t he high
M he. specde o e PR AR R ey R (PP E L ccfior &2 "or bt |

of the di egegpectivewipgerimaiorrptard2e )anaoloyedn roaiti r@tcprdfzﬁl)onTbemamsrotara this
enbodi nent die S a _nhoyeabl e onrtion veabl e
T el Iyt citeceayied bursh Balll b s, (o7 IG5 e Giokmengt Bl B 48

di sabl ed pqs8t)i.oB§ch maid rthec@mmb@%r&@dmdd@n(&Qﬁc)n (32 Y Badawbastutyai n
rotor (28) in this enbodi has no such noveabl e ?ortlon However the

i nventi on aﬁr@(ﬂsééﬂﬁrﬁ%@é’nﬁcﬁt@a&h@q of thegaediappaitien 68 l e
portions, Bfﬁtg‘?ﬁ @éﬁ{%gﬁn%ﬂﬁp i ve enabling and disabling of both such
or po

dies as desire e die nounting block (44 ) is formed with a
control r ed‘éedla(ﬁtﬁ)mom 632 Wsr afl genefraltyharcti shapedna elevation (Figlef . tAd easheertche

t di 50A h (7 tend dl
o Hbventifanadab Aoporoiad | Pefe frd, st BF 3 b Bearbdbolyiseebsan B8)e ) 7
are connectsig Heiringlyiteab8sd3@6)) areldt derarallyathted 8fie raatangyuiirshaipet y of

saw tooth cans (827) forned therein. Tooth canms (82 ) are right angular on
one si de arghduare faryed@ndbednwaghconaayetside gppsiiarepeitipa (32 ) . In one side

of each die bearing body recess (36 ) there are formed spring recesses (38 ) for
reception of springs (40 ) to be described below.
DIE SUPPORT BODY
Swingably mounted in each main rotor (26 ) or (28) there is , in this embodiment
a single die support body (42 ). There may be more than one die support body
on each main rotor as will be described below. Die support body (42 ) has a
central die mounting block (44 ) , which is convex on convex side (46 ) and

30 generally flat on the other side to provide a die mounting plate (48 ). A die (60)
is shown fastened to die support body (42 ) on the plate (48 ) . Plate (48) may be



Cooperating with camplate (80 ) is a slideable camdrive body (86 ). Cam
drive body (86 ) is slideable transversely along an axis parallel to the
axis of rotation of the die support body (42 ) . Camdrive body (86 ) is
formed with drive teeth (88 ) simlar in shape and conplenentary to saw
tooth cans (82 ). Teeth (88) ands tooth s (82) interfit with one

anot her, when driven in one direction, and thus permt the noveable die
portion (74 ) to retract,into . the disable osition._ Springs (6 normal | 'y
O ge the mivtatsed FieSies el haye siREpIEhdtIacr e orBad dhematan ca
position a i [ t i asgamdrive
ody (86 ) TSR SISO (h@'aic Higteh TTkls RRy HEMRCAIIE™ cet
(88 ) will imteacttarggableswithagingdmsior bhdesn (igde.) Thé dim(bQ)denterély2 ) and force

T
posi tions. dr@ningdlrations il letverkenitsé wge‘#hér@\ﬁilliﬂéa %awléﬁeﬁ%aﬂmaifn and

Fig 6 shows the male die retracted into its disabled position. rive
body (86 ) (b8) ingbeather ¢fitheanaingatars! As isiwell fpoywnzaugh(ers)of dieatdQoratrr ol

ds (92 d (94. ted t it [ . Of [ 30
(905 (92 1 ookl 81 SviS0ARR. B 8P ARS! Bog bISSsBlB S § oG AR
the other ahe othel reBIORIG thetNd§ oPhéktanBRl FérnBded| rkditddrding rwitiel ective
timed operation , by nechanismto be described bel ow, (see heading D e

Sel ector Syitabie slug gjqetisnmeshawissy Suah 2 disseldnay & BshPEFPMIWOs Wi ngi ng
of dify SUp%ﬁ%hatkrbc?%yalﬁf%t %{nﬁﬁtﬁéo\ﬁ@é}. %@L‘icitlr{r%&lgs WI! fifst f:)?a%k)%deac{b%e%]éiﬁ?l% upper

posi tion th 1eS t0 ddopt accurat oslItlons as

anddl owerf rmwﬁm?mgéead(wm )tt)erafoin(thé e)dge;mﬁthe vwrkipniurwamuddagegr cam
gui de surfaces,  (10Q ) .an 102 , Figs 6, and 22 to 26, are provided,
mount ed on BENHIDBNERISI$ ag!é’H@S?PV%WP@L%WSf% Hedelad Ul%)‘*faaHEchisﬁiqsaﬁo pairs

Of o NET_ M6k BEBhBRMAIATRHETASSRkAER 1o BRENI0%n)a Shgihsigv! ded on 10

t he ot her nmounti ng plates nner cam e sufface (100 ) is
fornmed i n apgoatim, foragreaiertrengtibunt ed on each nounting plate (16 ) . CQuter

id f 102 ) is.f i |late (106 I ted
cach mount i BF 3pEC PLapIRiGaT the Pl And ee BureP AN b aeefTates ar o
provi ded bysg).nHbakveNASWilRPE sebh®el@M itite nitll @ HRs(S0M) Wik @réferatig berount i ng
plate (18 ) . The respective inner and outer guide cam surfaces in each

pair are offievaabigpalasytoanable aad disahie itiposeiectivapperations.; hhefemals digi de
f . j | ; _ b8

ond it ¢ (208 PE A R BRASbIE IRk cARSy Shob SadTRinterds Al (eirkPbul 20)

slightly fwill have farsloy efdctor opanti6d Gvhictowil( B8 perfafiméd asiddsceibsd beowiot ed,

Fig 26, th the inner and outer cam gui de surface re not co-planar with
one a?rppt he :OV&u‘feértn%éﬁﬁedWPHéaﬁﬁ'F%@é%‘ga‘ig? moxl?@e_ﬂﬁeﬁ?%ta ﬁ?%ﬁﬁt&v%‘ arc
whi ch is sldngBldd/and Hk@blddChSditioes | P thEBBSIghAITINI URS, SHIHAERS phddfet) . Tor

reasons described below. I'n order to control the orientation of the die
support bodgqyinit) by neans of the inner and outer cam guide surfaces (100

) ., (102 ) [l rcamrollers ( 108 ) and ( 110 ) are provided.
Camroller QF%QE@]@MI%M% ) are themsel ves nounted on nounting arms
(112 ). Arma eathZend & die TA6UtEY Block (44 )k therd e stubBbieafks(52114 ) are in turn
bolted to the stub shafts (116 and (118) at osite ends_of th

. ) 0pposI 1 . e die
support bod@tul shafts (52 ) argrwingakly faewntedtin bearing Rodies{8d xhig 120 18nhér and
outer cam gui r a i ty i r and
outer cam %&FS@S sﬁ?%gﬂ@%@%)(ggﬂa& %})89)&1,8HA@W%%@FH%@?@@F&%M%@Qfmunti ng
arns (112) siddd (56W argthed sidesstheeesfe Rrefexrtblgrbeziringmdies () arecfosned

with three angled surfaces (58 ) for reasons to be described, although this

feature is not of critical importance. Bearing bodies (54 ) are dimensioned to fit
30 within die bearing body recesses (36 ) in their main rotor (26 ) . Bearing bodies

(54 ) are sized to provide a clearance (60 ) along one side , as shown. Springs

(40 ) extending from spring recesses (38 ) in main rotor (26) will engage one of



15 shafts (116) and (118) to which they are attached. This wl| cause

swi ngi ng noverent of the die support body (42 ). Swinging of the die
support bodies (42) on respective upper and |ower main rotors (26) and (28)
ensures that the dies (50 ) carried on their respective die nounting bl ocks
(44 ) will be held parallel with one anotler during that part of the rotary
cycle when they close and open and performthelr operatl ons on the web

d | lel t hout th t I
Fi o from | 8t SHer4se) chficieedad Rodids (4Bl andlofes thebRades Epﬁwe(ééI)'ap'af o
f th
cont act eaI‘SII‘%PI’@Iﬁ%%'??%fI““Pﬁi%@???‘%“ﬁ?f“‘?ﬁ%%}ﬁﬁe@& Te396T8) e

outer cam romme(lmim ravmrsedarac’em applmwl;eamirtgmbmwepéﬂ ) will cormpreaser
| 108 t t d. f ol t hei t t

gui de surf oL SpHess (485 % RS e S bedffer B by STEEEPSERE 1 20) ol

on a ComTDnr@éﬁe%tnvé'@(@béénﬁ)@ﬁéw%cﬁ@‘ssb@%@f)Iﬁéfbb?fclds"rﬁ; mét@éaﬁa&fé\e l(BG*)

surfaces (102 ) relative to the inner cam gui de surfaces 0) (Fi 26 ),
the inner cémthisWayralimited degree ohmonement etbearing hndies4s ireéaw@rt el

other ol 1 B viet Fre 3 FRA98 bhfiotenhiocly STRRUG e Pl Pl WsRAaR,
cl ose cont agateéh tie fifsar spekgiRgahée WekgUod fegdonsaizeribat ey, rubbi ng 20
friction. The inner and outer %w de rollers always roll on their respective

gui de sur f aCRHCKEHANGELIE SYRTEMbi ng contact with any other surface.
Thi
Is ip a ”ﬂIBFdé?‘I?{%BIdaﬁI% @Ié?r(S(‘fZInt ?%%U@IS dagIn } Cg%g@f;b@lc%%ﬁarﬁgé I)ﬁg%lsgg

guide pins ran i1n clo cont1 nuo
friction. Tohange praductloasidrteadmpie whadied (S0heargubaltedstordide edge brackdtse

oect s on i Bo4he Side Bohraskath oS Fia o Hrien 19, oP e B Ereim RendeibisTEM
In order to 85 siideecibiiR (eh 3cr céiaa%wé@e%.mﬂﬁ %n%é)é% y;?&ﬁﬁ&ﬁ' EI‘ by

t he rmveablg ie portlon eration of the cam rlve
means of thapper mm m:tatm) twocwrloge (66 ande (see‘ur)ed(tQMEie clampisi (64 ) prSldedes

an extension or en i ower an and a
retraction 8II 8|b§ tﬁg& I)%e B&I&I ﬁﬁiSHIIQQ%FIfEE ﬁt(é%)onqﬂlﬁm?

pl at es (16) pafdit ifvBArdaahdoREr endreteentadf d‘l@§m)ttiovcﬂsatﬂ§%fnd8tbcbddm€ft r otary
assenblies. Each cylinder (120 gﬁand (122 is connected to a slide bar

(124 ). Sli @%ﬁele(chm Dje Syst@m ] ép%nﬂf (66 k arer Gneression sBfingsrand agt ¢ o
th f of h
Sl do bar *( PAPyGIRREBrERS N8 VsBias GlrbetheriBaral ito thERIE Bnfln °3¢

posi ti oned bodyhd2,) wh8imcerthe Isideadgsn betkpts(@2 oarel holted to thegh@éﬁmme f,r ee

d of  th I d
Fotated Thi Bespings €5 Hl has pic hbatebalh ety reiRaled o dRaPES nto i (s
die bear | ngpbeitin vAkA? Biel Huhting BIvk (Q@PWHI@QU;SHO@B@QI/ (4@) CBUERdBFingd 20 )

wi || cause 10 extension of the noveable die portion ( to its ehabl ed
or oper at i voplssnet ugualigpee sequiredsior ﬂIﬁa(ﬁﬁE@almIQW@f mgln rrfmrr(Z@lzanqe tmthehe

0pRoSite St drualrh6 gLANL TSR et 163055 HEARBRAARA%) diedast | on o

t he noveabl nmoves “on arily so

t hat once ipesi&dhadﬂmhostamseenu-row:ewendf(IﬁaZdn)a (60B§ %Isbms@m toonbest ed and
noved axi alb% , the cylinder is dischar and he contro| surface & 2)6) i
wi t hdr awn. Ié’Y?Gt”h%“ ﬁ?éf‘ﬂ\ﬂés%%@p%'éogs istaonl! bepRrayides! Wit $priage 66

retract the ( the teeth (88 ) on the camdrive
body (86 ) w I I nt eMIyﬁdogéIIIIBIéﬁerfoggfh on the camplate (80) of noveable

di e porti onln @dler to pemmait Guirkaeleabei and meMdemdmtmj the diess@OUy ahelstideoveabl e
di e portion |sab ed or re 03|t|o nd, at the
e 1 e Sellis (640 aahel Y Blassdy qaB Pt 20 e bePuahb e WSV Srent
block (44 ) .
30 The slide clamps (64 ) are provided with recesses (72 ) to receive the cam
bolts (70 ) . By simply rotating the cam bolts (70 ) by 90 degrees at each side of



However when the camdrive body (86 ) is noved to enable or extend the
noveabl e die portion (74 ) into its operative or enabl ed position, the
teeth (88 ) and (82 ) will be extended out of interlocking engagenent. In
this position the teeth (88) and (82) will contact each other only on their
tips, in the position shown in Figs 3 ant25 . Such contact will normally be
mai nt ai ned secure, and the camdrive body (86 ) will be held in position by

h tact, ¢ It of t i i 66 . i
order 1o aube a0l ondhienegmialte (RE) quaveifa sl apmBaos) peadiarddnds
i d | . . . ‘ o .
be. deor r ablSoEae e Ao AL a P Moy bart he rmoRBh=] PhaieR lody RAFNESIdS o
drive 17 dulgybra8kets (68 qisestrathtibvetot ean thedn bée pipaeohiapesitionSaot theadari ng

b i i the f f i ndexi .pl 28 . Pl 128
Co munt ed HotS17b d A ptetdbat M neRES il alRar T IThe olation BEchnt oq by
a spring, igoitene i@%ﬁ@%ﬁr&cﬁﬁﬁ‘t@Félég%@ﬁdlﬁaﬁ%b) ihaskthe teslatofdlidindithe

interlock recess ) unger (1 seat in recess (136), t hus
| ocki ng t heslidaglamps é6hpdpart 86 that theyireleasedtie® (f0)eRatation pbtia ¢am.balts t he

ecesses cdn0bRat BubtdR the PR Hireelth WIOERE Sip et (aBlpRRYs "
secur e t he 15agiis ofShnbiheb et dhpigh Ese s M SEER 50 \IRGSKSTRM didd | n

order to drive the upper and | ower rotary assenblies, selectively
control | abl(BOHare/bugsesteed. and gear boxes (20 ), see Fig 1, are provided

11 0o S BRRST7G] &% tidadi| fR R Fabling kAR 20 S REERNERTh L. ),
mot or (20 )are eotatext B0 pizigrea antbthickwisss ¢y amswithdiavwn siightly fidm plesisi bl e to

vary the | ocation and spacipg of the formatjons in the work piece (w,),
with a ninithigAder repe l_ncmg mqmwgdﬂ%@g&‘boﬁhﬁme carg tsc%fﬁtrptﬁ(tgd are
known i n t*l%cﬁr,tclcﬁﬁ%iéé?QH%{/ l@/(i)l\fl‘\ggr%@ﬁfddvm lnotﬂeirTﬁFea‘éiféHVr% & ancfhysni !

c
drive one of the upper ‘an rotary assenblies. Inthis case It is
shown dri viaemp lilee dmsdirmtpirapgsitissenbl y. The other rotary assenbly will be
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backl ash be{yegilahta dheRedeBdesirdBle) todhslablsd seledtibélg Kot bRtinsdiible

connection is provided Figs 3 and 29 to_32. This anti-backlash connection
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can be rotated slightly relative to Irs Is wll cause
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moveable die portion (74).
30 In this embodiment die (50A ) has a moveable die portion (74 ) , which is
moveable radially relative to die mounting block (44 ) , between enabled and
disabled positions.



cans and cam guides are omtted for the sake of clarity. However they wl|l
be simlar to those shown on the Fig 1 to 30 enbodinent . Simlarly, the
noveabl e dies and di e novenent devices-are not shown but will be simlar to
those shown in the Fig 1 to 30 enbodinent. .. A further typical apparatus
(not shown ), may have four die support Hddi es and four dies all mounted on
single main rotors and . The details would be essentially the sane as for
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case of the female die in a die set, these dies will usually be receiving
the sl ug orind gak asfdie Bekt hwn@mqmlomnsmndmeanms tor splegiiveaneblingr

positive sl ejector pins (150 ), Fig 10
and 11, ar eggﬁjg}{iﬁ%@ihai%ﬁ%?ﬁg&d&gds?%p%o&?g%%y (42 ) , which are slidable
transver sel Fot thig barwsesmefmasmttmg islock (44 pisFoemet twWith asonfrobrscebs (T@yal e

die (50B) . Pins (150 ) are connected to an operating plate (152 ) within
the die supfwapduef thedie (50Alate (152 ) is noveable , under the control
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the di e support body ( ree e tor sha 54 ) is
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t he ferral e acin ovvnvvard SO t aI I eely
under gravi cqu| (820 ate wght@ngelarmteose sk anchara/\nmgledtaseatr(atla)rqn thepar at us
has been described .in association with dies (50), other forns of dies may
be used w tﬂpﬂ?ﬁ)%n? Se in the machine according to the invention. Thus the
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cont act theextenkleploeceaable&*jpdrmmorat greater spacings, or at closer spacings.
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same die extended into its enabled position and Fig 6 shows the male die retracted into
its disabled position.
Cam drive body (86 ) is operated by cam control rods (92 ) and (94 ) . Cam
control rods (92 ) and (94 ) are connected to opposite sides of cam drive body
30 (86) .
Cam control rods (92 ) and (94 ) may extend outwardly from one or the other of



30 intervals as before. Simlarly when it desired to skip a die operation,
one of the cylinders (120 ) and 20 (122) can be operated so as to nove
the control rods (92 ) and (94) and thus cause the noveable die portion (74
) to be retracted into its disabled position in the die support body This
may happen for only one revolution of thetmain rotors in nmany cases. On the
next revolution, or whenever it is desired, the controls rods (92 ) and
(94) can be moved in the opposite dlrectlon t her eby extendi ng the noveabl e
di e porti o@PPPsits ends 6f dieemeyating biaek (44onfasiseegiveitimeshopaiaioppdiyat i ons on

t he work pi | escription
of a prefernr’?(iga(g]a\f\‘ln%)rjné‘B %%rqéS%? Bgﬁ b%?oﬁ'gg( g %g}? %m%ﬁgﬁg&gi%n&ﬂgre by way of
exanpl e onIDIE POSITIONING SYSTEMot to be taken as limted to any of the
specific features as described, but conprehends all such variations thereof
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said main rotor (26, 28) for carrying said die support ody (42); and
noveabl e wﬁuﬁepﬁgwé dis formgd @inca guisieoplatecldp halse imepnted o erghimpiNtiRg
novenent o&% |e support body bearings (54) relative to said main rotor
(26, 28), y ro permt said die (50) to nove slower at the tine of

contact w Simiiaeinner ngiotter dam gailde siréacdscaremrevidedtss sidiilar mhec@ntiact with
sai d work |eceLédV\2 and then to sl ow down again as they separate fromsaid

wor k pi ece OHBr g Rlates dP?U'&tﬁﬁé?rh?%%h (’W“HQ Rigtgi(d8d in claim 1 and
wh th on
erei n t hgrEeEeaoLtReTRHEE hAGSURIYIRS & Salr?i%%lh% hrp%tlrré’r%r é@?%ﬁ%/'

relatlvetothe direction of rotation o ierotors and
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(102) being located outwardly, slightly further from main rotor (26 ) or (28).

20 It will also be noted, Fig 26, that the inner and outer cam guide surfaces are
not co-planar with one another. Outer cam guide surfaces (102 ) are located
around an arc which is slightly offset relative to inner cam guide surfaces (100 ),
for reasons described below.

In order to control the orientation of the die support body (42 ) by means of the
inner and outer cam guide surfaces (100 ), (102 ), inner and outer cam rollers
(108 ) and (110 ) are provided. Cam rollers (108 ) and (110 ) are themselves
mounted on mounting arms (112 ).  Arms (112 ) are secured to blocks (114
). Blocks (114 ) are in turn bolted to the stub shafts (116 ) and (118) at opposite
ends of the die support body (42) . Thus when the main rotors rotate, and the

30 inner and outer cam guide rollers (108) and (110) follow their respective inner
and outer cam guide surfaces (100) and (102) , as described below, the

mounting arms (112) will swing and thus cause rotation of the respective stub



22 bearings conprise bearing bodies (54) having a predeterm ned bearing
body wi dth di nension, and including bearing recesses (36) forned in said
main rotors for receiving said bearing bodies (54), said bearing recesses
(36) defining a bearing recess width greater than said bearing body w dth,
wher eby said bearing bodies (54) are novekble within said bearing recesses
(36). 4. Arotary apparatus (10) as clained in claim3 including springs
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6 wherein the die novenent control includes a control r , 94) noveabl e

rel ative toanddearovedtbelr anesatiamyn thenweh piece, avdhuatremain parallet tortbei ng
the rod (92
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enabl e and bedd B3hsearist sépatstiorPYemeRt work piece .

The inner cam rollers (108) are located so as to contact and follow their

10 respective inner cam guide surfaces (100 ).
The outer cam rollers (110) are located, outwardly with respect to the inner cam
rollers (108) so as to contact and follow their respective outer cam guide surfaces
(102).
The inner and outer cam rollers (108) and (110) roll on a common axis. However
because of the offset of the outer cam guide surfaces (102 ) relative to the inner
cam guide surfaces (100 ) (Fig. 26 ), the inner cam rollers will roll in one
direction, whereas the outer cam rollers will roll in the opposite direction, one
rolling clockwise and the other rolling anti-clockwise. This enables to the cam
rollers to roll in close contact with their respective guide surfaces, without rubbing

20 friction.
The inner and outer guide rollers always roll on their respective guide surfaces
and are never in rubbing contact with any other surface. This is a major
advantage over certain older proposals where rollers or guide pins ran in closely
fitting grooves and caused continuous rubbing friction. This in turn resulted in
wear of the guide surfaces , and the rollers or pins became loose in their grooves
and thus caused loss of precision in the matching of the positions of the dies.
DIE SELECTOR SYSTEM
In order to select the time of or duration of skipping of an operation by the
moveable die portion , by operation of the cam drive body (86 ) by means of the

30 cam control rods (92 ) and (94 ), the invention provides an extension or

enabling power cylinder (120 ), Fig 22, 24 and 25, and a retraction or disabling



devi ce whereby to selectively enable or disable said noveable die (50A) for
sel ective timng of an operation on said work piece (w). 23 9. Arotary
apparatus (10) as clainmed in any one of the preceding clains including a
plurality of said die support bodies (42) on said main rotor (26,28) and
respective dies (50A, SOB) carried by saild die support bodies (42) whereby
to performa plurality of said operations on said work piece (w) for each

revolution of said main rotor (26, 28). 10. A rot ar1y6aapparat us (10) as

clainmed in RRyessylinderdnd2pr M@mtﬂ@oauap%tyng plateret @rﬁsir(n&)ﬁg opposiest a
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connecti ng §ng ?FPEVOlg?éﬁFaC&a@gS? AWNsai d second gear disc (136),

wher eby sai Wﬁ&?ﬂiédcélﬁ%mvg'b?ﬂy( QB%S?]ISG@US AoV t%tcﬁgatSI@'d?'trét@ctttﬂe?ﬁ?\%oafjﬂlé st

gear disc (134) to bring said on said second gear disc (13
al i gnnent wiiehpardipd (?éét, Ithe)teetla(&s ) ondbe genr drivesbody 33P.) will intarlaek With of
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relative to said main rotors (26, 28), said die support bodies (42) in turn
carryilg r eBpaitienyandiashe same timap)serie thergasn siring hoslyr (38 bagaipkt sai d wor k

pi ece (w), Hﬁﬂv%eﬂﬁ’n@vgh\%ﬁ' ncl udi ng a noveabl e die portion (74),
e

characteriz by the steps of; conti nuously rotating said main rotors (26,
28); swi ngi higweaedwiice thagpor dn‘b@boéys (663) is maveok toesrtaitie onsexieadaheel to

but df [ ' . i d t f
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remai ni ng parall to said work piece (w); con ling swnging of said die
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relative to,Jd di e
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revol utionsdmVe bady (881 )will o held iRGosiidn Idutip contace s HpsEtdfdtheon sai d
wor k piece (w) on another revolution of said main rotors (26, 28). 25
compression of springs (66
However in order to avoid any tendency for the cam drive body (86 ) to slide
30 sideways, during high speed operation of the apparatus, for example, it may be

desirable to provide some form of indexing or interlock to hold the cam drive



14. The method of performng rotary operations on a noving work piece (w
as clainmed in claim13 and including the step of engaging a control rod
(92, 94) fromone side of said die support body (42) to procure enabling of
said novabl e die portion (74), and noving said control rod (92, 94) from
the other end of said die support body (42) to procure disabling of said
novabl e die portion (74). 15. The nmethod of performng rotary operations on
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operations_on a noving work piece (w) as clained in any one of clains 13 to
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By adjusting bolts (138 ) the second disk (136 ) can be rotated slightly relative to
30 first disk (134 ) . This will cause the gear teeth on first and second disks (134 )
and (136 ) to move slightly out of alignment with one another. Thus it is possible,
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by careful adjustment of bolts (138 ) to take out all the backlash in the gear
system.
This will ensure that the upper and lower rotary assemblies operate in precisely
matched relation and will ensure accurate registration of the respective dies on
the upper and lower rotary assemblies.
It will of course be appreciated that the invention is also applicable to the use of
two or more die support bodies and two or more respective dies on each main
rotor.
A typical apparatus (140 ) having two die support bodies (142 ) and two dies
10 (144 ) on each main rotor (146 ), (148), is shown in Fig 33 . The details of the
cams and cam guides are omitted for the sake of clarity. However they will be
similar to those shown on the Fig 1 to 30 embodiment . Similarly, the moveable
dies and die movement devices are not shown but will be similar to those shown
in the Fig 1 to 30 embodiment .
A further typical apparatus (not shown ), may have four die support bodies and
four dies all mounted on single main rotors and . The details wouid be
essentially the same as for the two die embodiment , but with the greater number
of components.
There may also be movable dies on both upper and lower main rotors, the details
20 of which will be similar to those described above.
SLUG EJECTION
In the case of the female die in a die set, these dies will usually be receiving the
slug or blank of sheet metal removed by the male die. To provide for positive
slug ejection from the female dies, ejector pins (150 ), Fig 10 and 11, are
provided in the die support body (42 ), which are slidable transversely to the axis
of rotation, into and withdrawn from the female die (50B ) . Pins (150 ) are
connected to an operating plate (152 ) within the die support body (42 ) . Plate
(152 ) is moveable , under the control of ejector shaft (154 ) .
Ejector shaft (154 ) extends out to one side of the die support body (42 ).
30 The free end of the ejector shaft (154 ) is adapted to be contacted and moved by
means of a movable control slide (156 ) . Slide (156 ) is in turn selectively
operated by a cylinder (158 ) similar to the cylinders (120 ) on the upper main
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freely under gravity.
It will also be understood that while the rotary apparatus has been described in
association with dies (50), other forms of dies may be used with advantage in the
machine according to the invention.
Thus the dies can be replaced with any form of tool which can be operated at
high speed on a moving work piece . Even simple shear blades could be used if
desired for high speed shearing a moving work piece

10 METHOD OF OPERATION
The method of operation of the apparatus is believed to be self-evident from the
foregoing description.

By simply rotating both the main rotors in unison, in opposite directions, one
clockwise and the other anti-clockwise, the die support bodies will be swung into
orientations which are parallel to but spaced from the work piece . Continued
rotation of the main rotors will cause the dies to close on the work piece and thus
perform an operation.

As the main rotors continue to rotate, the dies will separate from the work piece ,
while remaining parallel thereto.

20 As the main rotors continue their rotation, the cams and guides will control the
orientation of the die support bodies relative to their main rotors, and will once
again bring them into parallel spaced apart relation just before their dies contact
the work piece again.

When it is desired to vary the spacing between formations caused by the die
operations, the motor is slowed down, or speeded up .at a predetermined point in
its rotation. The work piece will continue its movement at its preset speed. The
dies now contact the work piece , either at greater spacings, or at closer
spacings. The motor can then be reset to its original speed once again, after a
suitable timed interval, and the die operations will then continue at the same

30 intervals as before.

Similarly when it desired to skip a die operation, one of the cylinders (120 ) and
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in many cases. On the next revolution, or whenever it is desired, the controls
rods (92 ) and (94) can be moved in the opposite direction, thereby extending the
moveable die portion (74 ) into the operational, enabled position, and operations

on the work piece will then resume as before.

The foregoing is a description of a preferred embodiment of the invention
which is given here by way of example only. The invention is not to be taken as
limited to any of the specific features as described, but comprehends all such

variations thereof as come within the scope of the appended claims.
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1. A rotary apparatus (10) having a first rotating die assembly (12) and a
second rotating die assembly (14) arranged in juxtaposition with one
another on respective first and second sides of a strip work piece (w)
movement path, and operable in unison together to perform operations on
said work piece (w) passing therebetween, each said die assembly (12,
14) characterized by having;

a main rotor (26, 28) mounted for rotation;

at least one die support body (42) for a die (50) supported by said main
rotor (26, 28), and being swingable relative to said main rotor (26, 28);
control cams (108, 110) connected to said at least one die support body
(42);

cam guides (100, 102, 104,106) mounted adjacent to said main rotor (26,
28) and engageable by said control cams (108, 110);

die support body bearings (54) mounted on said main rotor (26, 28) for
carrying said die support body (42); and,

moveable mountings for said die support body bearings (42) permitting
movement of said die support body bearings (54) relative to said main
rotor (26, 28), whereby to permit said die (50) to move slower at the time
of contact with the work piece (w) and then to move faster during contact
with said work piece (w) and then to slow down again as they separate
from said work piece (w).

2. A rotary apparatus (10) as claimed in claim 1 and wherein the moveable
mountings are spring biased in a retrograde position relative to the
direction of rotation of said main die rotors (26, 28), and are moveable
against such biasing to permit temporary advancing movement of said
bearings (54).

3. A rotary apparatus (10) as claimed in claim 1 or 2 wherein the die
support body
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(36) defining a bearing recess width greater than said bearing body width,
whereby said bearing bodies (54) are moveable within said bearing

recesses (36).

4, A rotary apparatus (10) as claimed in claim 3 including springs (40)
located in said bearing recesses (36) and engaging respective said
bearing bodies (54), and biasing them in a retrograde direction.

5. A rotary apparatus (10) as claimed in any one of the preceding claims
including a moveable die (60A) mounted on a said die support body
(42), said die (50A) being moveable radially outwardly and inwardly
relative to said die support body (42).

6. A rotary apparatus (10) as claimed in claim 5 and including a die
movement control operable to cause said moveable die (50A) to move as

aforesaid.

7. A rotary apparatus (10) as claimed in claim 6 wherein the die movement
control includes a control rod (92, 94) moveable relative to the moveable
die (60A), and a rod movement device for moving the rod (92, 94) as the
main rotor (26) rotates.

8. A rotary apparatus (10) as claimed in claim 7 having a rod movement
device control operable to enable and to disable said rod movement
device whereby to selectively enable or disable said moveable die (50A)
for selective timing of an operation on said work piece (w).
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bodies ( 42) whereby to perform a plurality of said operations on sald

work piece (w) for each revolution of said main rotor (26, 28).

10.  Arrotary apparatus (10) as claimed in any one of the preceding claims,
further comprising at least a second main rotor mounted for rotation,
wherein the main rotors are arranged in pairs, each pair of main rotors (26,
28) is operated by an individual electric motor (20), and having on/off
controls and speed controls for each said electric motor (20), whereby
each said pair of main rotors (26, 28) may be operated, or stopped, at
timings and speeds varying from any adjacent apparatus performing
operations on said work piece (w).

11.  Arotary apparatus (10) as claimed in claim any one of the preceding claims
wherein there are two of said control cams (108, 110) mounted side by side.

12.  Arotary apparatus (10) having a first rotary assembly (12) and a second
rotary assembly (14) arranged in juxtaposition with one another on
respective first and second sides of a strip work piece (w) movement path,
and operable in unison together to perform operations on said work piece
(w) passing therebetween, each said rotary assembly (12, 14)
characterized by having a main rotor (26, 28) mounted for rotation,
at least one die (50A, SOB) carried on said main rotor, a drive motor
(20) for driving said first and second rotary assemblies (12, 14), a gear
train comprising at least two gears (22, 24) connecting said first and
second rotary assemblies (12, 14) for rotating said assemblies (12, 14)
in unison, and an anti-backlash connection (132) in said gear train
comprising; one of said gears (22, 24) having a first toothed gear disc
(134) keyed to a gear shaft for rotation with said gear shaft;
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0 and, adjustment devices (138) connecting said first gear disc (134) and
said second gear disc (136), whereby said second gear disc (136) can
be rotated relative to said first gear disc (134) to bring said teeth on said
second gear disc (136) out of alignment with said teeth on said first gear
disc (134).

13. A method of performing rotary operations on a moving work piece (w) by
rotating a pair of main rotors (26, 28) on opposite sides of said work piece
(w), said main rotors (26, 28) carrying moveable die support bodies (42)
swingable relative to said main rotors (26, 28), said die support bodies
(42) in turn carrying respective dies (50A, SOB) for performing operations
on said work piece (w), one of said dies including a moveable die portion
(74), characterized by the steps of; continuously rotating said main
rotors (26, 28); swinging said die support bodies (42) into orientations
parallel to but spaced from said work piece (w), during said rotation of
said main rotors (26, 28);
closing and opening said die support bodies (42) on said work piece (w)
as said main rotors (26, 28) continue to rotate while remaining parallel to
said work piece (w);
controlling swinging of said die support bodies (42) by control cams;
moving at least one moveable die (50A) relative to its die support body
(42) between enabled and disabled positions to procure selective
operation on said work piece (w) on some revolutions of said main rotors
(26, 28) and to prevent operation on said work piece (w) on another

revolution of said main rotors (26, 28).
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of said movable die portion (74), and moving said control rod (92, 94)

from the other end of said die support body (42) to procure disabling of

said movable die portion (74).

15.  The method of performing rotary operations on a moving work piece (w)
as claimed in claim 14 and including the steps of operating a control
cylinder (120) adjacent one end of said die support body (42) to procure
movement of said control rod (92) in one direction, and operating another
control cylinder (122) adjacent the other end of said die support body (42)
to procure movement of said control rod (94) in the other said direction.

16. The method of performing rotary operations on a moving work piece (w)
as claimed in claim 13, 14 or 15 and including operating a slug ejector

(150) on one said die (50B), in timed relation to rotation of said main
rotors (26, 28), to eject a slug of metal therefrom.

17.  The method of performing rotary operations on a moving work piece (w)
as claimed in any one of claims 13 to 16 and including the steps of

guiding said dies (50A, 50B) on said main rotors (26, 28) into parallel
spaced apart positions just prior to said dies (50A, SOB) making contact
with a work piece (w), and continuing such guiding to maintain said dies
(50A, SOB) parallel as they continue and complete their operation of said
work piece (w).

18.  The method of performing rotary operations on a moving work piece (w)
as claimed in claim 17 wherein said guiding is performed by inner and
outer guide rollers (108, 110) rolling on respective inner and outer guide
surface (100, 102), said rollers (108, 110) making rolling contact with their
respective guide surfaces (100, 102) without rubbing friction.
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19.

20.

26

The method of performing rotary operations on a moving work piece (w)
as claimed in any one of claims 13 to 18 wherein said operation of said die
movement means is performed by selectively operable power devices
moveable at timed intervals to move said movable die portion (74)
thereby enabling and disabling said moveable die portion (74) at specific
locations along said moving work piece (w).

The method of performing rotary operations on a moving work piece (w)
as claimed in any one of claims 13 to 19 and including adjusting said
main rotors (26, 28) relative to one another by anti-backlash gear devices
(22, 24) whereby to ensure a precise relationship between said main
rotors (26, 28).



