| METHOD AND APPARATUS FOR PRODUCI NG CUT TO LENGTH BARS IN A STEEL M LL

FI ELD OF THE | NVENTI ON 5The invention relates to nethods and apparatus for
produci ng bundl es of steel bars which are cut to length and particularly in
a continuous operation. More particularly, the invention relates to
produci ng such bundl es which are custoner-ordered and are of specific

| ength. Steel bars, whether they are for cbncrete reinforcenent or
specialty steel, all 10 have a fundanental flaw in the business nodel:
they are all conmmETHOBSANL APPARATUS EQRIPRODUCISG @UT 70 LENGTH BARSMN @St nent
in the setting up of a steel rolling nB'rlEElerLt heir production. This

i nventi on w | | transformthe i nherent "commodi ty" nature of the business
into a "mass custom zation" business, capturing nore values in the process.
This invention wWELP&R W AVEYNG™Mg nill to produce Cut to Length steel
bars in- 15lime and athetinensd@n®lstdsne rselfbﬁbamma@bérytuswmedwmd Hupgieest |t

can be incor pora%sgg! I I m addi t i onal
i nvest nent. BA kﬁk@ Cﬂ%r cﬁﬂ;{(ﬁéd Bgan@%ahlfﬁgrﬂhcqu gik)%’ ygt hs" of 12
m 15 m or 18 m and Mase lecui%wathaawant@um@ates {Retreticiey Stﬁh kyeries ankly a2 t on
bundl es for the agmeﬁbmgree@ﬁgareloﬂsgelamc@agtﬂ of concrete-reinforcing bars,

they still have to be,.c i nto rter desi gn of
the building struct ufsée#%?rs W'Ee&&ﬁ‘ﬂ' gree fgr Cﬁﬁﬂetseb%'g(é{%?qeé}%r SQGCSaP%Et?e IIgse
short specifile | eavgtafendamentgetiaey ialthg bysitesel eoieintbey ere A commioditigs, gt tody any
iL?n?ar? ! e?gt gzrea&lﬂa sIuB?éﬁfaP&a%lté{MuAv!estﬁw%ﬁt% thel s'éttnﬂ@dp bP§§t@§l rwf{wmm%r th%'ﬁUCh "
o- | eng eration i s _no n and yar
on or off the cof8 &ﬂ%”t i 19 gygqntion I""Hﬂﬁ"’"?{s tg%él‘hg@ﬁ{j“cog‘ﬁ}é’g@[ i"GHe i F rl|
typi cal to expechusmesirtmss "masst hustostizatdn” bausinessd Sapteimn mard altidre irb éwt
conput er ai ded Opbidt 2l iARnRIA ABR-a IMPmAYS hisakEel: BYRRGARIEbYad . the

bui l ding project, especially w he curTent prices steel bars.
30The standaf® | BRAHSt g Werﬁmelﬁ‘bﬁaa?ﬁyy 1%5uRe s?cgbé%qseﬁtcefa be NCRERES X num
use of the size iafo dhiexistag goinh odilcsitrohinsunpsddainek! investikent. whi | e t he st andard
bundl e wei ght al so serves for optimzing the capacity of the [ifting
apparatus of the s and trucks. There is an existing

t echnol ogy cal | B"Fq?’é{g'?pmdi ng" of hot billets in which the 35tail end of a

billet is welded to thel b49Ble £Ppicaflin tdrMmdaaxdngthist befo, mi 15 hi dt€18as ahdiRy exXit

from 20 "standard bundle weights" of generally 2 ton bundles for the same size bars. In the
case of concrete-reinforcing bars, they still have to be cut into shorter lengths
according to the design of the building structure for a specific column, beam or floor
slab. These short specific iengths are generally not designed to be muitiples of any
standard lengths and therefore will result in end losses when cut. Such cut-to-length

25  operation is normally performed in a "Cut and Bend" yard, on or off the construction
site. In a "Cut and Bend" operation, it is typical to expect a 5% loss in the steel bar
ends, even with the best computer aided optimization programs. This 5% is very
substantial in the building project, especially with the current high prices of steel
bars.

30 The standard lengths of 12 m, 15 m and 18 m are selected to make
maximum use of the size of the cargo holds of ships and trucks, while the standard
bundle weight also serves for optimizing the capacity of the lifting apparatus of the
ships and trucks.

There is an existing technology call "Flash Welding" of hot billets in which the

35 tail end of a billet is welded to the front end of the next billet, in-line as they exit from



2 the reheating furnace. Such operation will enable the rolling of bars
continuously without any end; this is simlar to "sequence casting"” in a
continuous casting machine. The primary objective of this process of

endless rolling is to mnimze the head and tail crops in the rolling mll
and the short end | osses at the cooling bed. In 5 enploying this flash

wel di ng process together with the very high accuracy of the nmodern flying
shear before the cooling bed, one is able to achieve an accuracy of +50/-00
mm consi stent |y EreReAing{Umase BrehoParRtiomwil @5able Mip iliag ofhers cPalingpksit 0. 05%
end | osses ver sugitiidut iangwsdr ihal is ngwiar ab "gedubceTeustifd" a6 ha \o@itn@lucﬁl@ ISBRESS

pr oduces el evate a&yrﬁg)?ﬁgt h& agegl"\a‘/ghft%s the 3370 fP|F§sS,Q)||I‘A’e|3q mi |r(r)1|zn S of the
billet. Due to t BT & “d&pendenc hread arac't%rlstlcs

the joints, bei n@ea@tand taHi Qytpsrin mémimgamuﬁ@i mhahprtw |¢Sé§ft atdhe captingobad ¢ |, wi | |

have nore el 0B gathmeByitd AR fBk Q\%ﬂilngrﬁ‘@ééls& Hd@]ﬁthéﬂWltrﬂ%K}eﬂghlgl$ aedulr&?] FHRRSS
sectional area than t is ans

Thot ha e ot MOt Mg M R € padled Pt Bt B S kR B oyt he
St eel Standard. USOSOOPat\ .coidistent!{ For612029 , 1d§y7bds2 oPdimey caxdlingilbed. t Béec Isesboat net hod

which will elim @@5% eﬁyggse«g Er%GéarPFdL%Hféhnd?rﬁ%M Bg. I n the actual operation,
gauges were set up | he roll l1tne to nonitor the dinension of the

steel bars and the reTé‘ﬁIﬂla§h é"ﬁUWgth‘i%&eS? Ricdughst Ryater degparaiuietrRachhthe a

uni f or m cr 0s 30 s eftdsh eveldeth jortg biabi bitdieDliectogiidteoiberbtues dendancd oitkrafgsdréeel f | ash
wel ded joints. 2 f tlon at
the wel d J oi nts. &\Qfa][crén%tt&g tH%go rﬁ); betg%pawhg} lrcl,e pgr%gjré;mgﬁ g{egpreodﬁﬁﬁe §Eq
rolling mlls wiVHRha® m%@%gaﬂsv gan SH&?% reguding ifn Beckinpy Sryier ‘é@lssf%eétfﬁ”a' 150 mm

(6 inches) squarge®iahare rm‘mnriazafréetnethe(ﬁéehédqmauci &g tnkband thaste Bidal gt Wi | |

be roIIedlntofln sh a vari o i,.anget er 0 2
i nches) to 10 mﬁo %ap %I be ‘%’ %énelé'ﬁgéeaof)e?#éd bgtﬂher |ﬁ98%anﬂgr%m%§ ﬁ%é t he
billet is fihht e592%16\K/|32 Pcé‘l&t gipteaghen avagthaswhidh will sliveitate suaitaffectef stdhe st eel

bars of each di aggkigg. In fﬁ@%cth@lto%lera .&ng&&g%s%retgéeu;s.hwromagmqefus RBhiRAHR Pi ece
of billet wll (ﬁt be e
a

bar Iength of
T2 m (40 foet) aHeBRE RFRbo Bieihe Geulsoron il Hagnaloel pge 5 oSty
endl ess rol | i ng asnithes crosd eettiarb tivaeighdut éhelbendttedf the bavshadetihgethel fldsh vexidbdt o f orm
a continuous infipiste piece and there 30will be no end |osses. In
the specificati ons of steel bar standards BS4449 or ASTM 615, a size
tol erance i s®hermitt &4th e g%5 g féfsﬁ"’e%‘@sanﬁdf“f%ﬁ‘n%?%rﬁeét@”taﬁéhesw'@riﬂj’itﬁ of the
steel bar. Typi calliye CBS8448gth' 2465 pasued pabileaal|tee &iling m:n&lmmamxess & plus
or mnus 4.5% T r 0 t& but

élg?l%'arry & 8%{%{%1“9 Cr)glgégt@{['\e éaqjlr%m?’(f{ rﬁzlhesﬁ Qarg bﬂ% ter .

w thout affecting the s _ . i nal LB Wt h
single billet rdf?ifery, 'et’@\té §5asbilsds WAl beheolled intp (finishec steglr bafs Hifrepequsw | |

end up with a Imﬁte@rﬁdmmcem @)ﬁn&ﬂé@) ﬁ:aferBP/Q[s/é']huhan)V\Bédaugpoﬁtﬁe\é&ﬁtr@ Wt h
t he endl ess 550I [ i

into and becone P t° W%HIS{ g {te |'tnvi’:'f6ﬁ? hg® 8’?“&3%”05?1@9' é’e'grfgésg%ﬁ'ﬁ? \ge?h nus 3%
is conpletely ré@(ﬁ/@freédh dismatenblne tataldengthsra thesster) oarsefrimecach Rgce Shbilgli ng or

trucki ng reasonsyji fstafa dxati rﬁth%ssc;fw nchﬁqélsfm%hsd Héuafhdtrymcm mt(@o Je%t MAng40
feet), 15 m (50 feet erent

use of
| engt hs of col ufii§ W"f)@%i’ﬁse”é 'O?Féqg"s Biya %’%?ur’% ’gh SFé U]gr?-f‘n%‘??tc”bép t he
bui | di ng site i sabneydr EichastwedetiZnmto &5 1o fam asonhnu%em‘euté)ajese tramteerko be
cut in a sepgy atg & Haii8es A typical end | oss of cutting to specific bar

| engths is 5% - ,
In the specifications of steel bar standards BS4449 or ASTM 615, a size

tolerance is permitted, provided it does not compromise the strength of the steel bar.
Typically, BS4449 (2005) such allowable size tolerance is plus or minus 4.5%. The
aim is to target at minus 3%, i.e. a lighter bar, but without affecting the strength of
35 the bar at the nominal diameter. With single billet rolling, the minus 3% of the



10An exanple of a cut to length steel bar production process and apparatus
is knowmn from US 2011-036137 A. This docunent describes a process of
cutting a continuously rolled length of steel bar into successive segnents,
each representing a multiple of the length of the bar of a customer order,
then cutting said segnents first into two tinmes the |length of the bar of
the custoner order and then in half into 1%l engths equal to the | ength of
the bar of the custonmer order. The cut to length bars are then bundl ed for
bars are then bufftiihed brodiarapterciih kUl Wisha {oReerepH Piergybyihe IsameBRVARY WiE THE

| NVENTI ON go to vhiteD IYite Gle @fdle%@Q)IIInQ‘éEWéIdlﬁ@tHe?mllb& méwgdaana pigek kmd and
apparatus for 20 umdrb%Cbund

arbitrar ec engt
steel bars in |i oemlonana CONET R?Jrg%f trQer o‘?’ﬁt %ﬁ mm%g'lg%et %/ndstgerellore t%'s "Am% ?? Fer
obj ect of the i nv@midtenreceveres asnadliesteel@nd iseohwrbteand apparatus to
conti In:musl y §r oduce FRH BRIy &ft]rcuélttlﬁd’ feabsMRO4 2R f.ﬁaéhe'ats%h bhahLR mbmu}wl fl
normal | y reqU|re ionh o e co tiagn. articul ar
obj ect of the i n F‘{? ?i P8V He Oé%ré? K%Qj?eﬁﬁ a E\‘Ealﬁ'§e\ﬂ)§18'€ﬁreetan
produce cut to | Ieng;bmofsd'odurrlnspbmessoreedabertdé ragtualder@trcwmcﬁmnt o the opildimy | i ne,
wi t hout affecti Ngtel |§)hé\)epgxa§ﬁ’§?%im 15 m or 18\41 eM\{%F’e E er\%ntg b@%gfaﬁta sebg%tepr esent

i nvention provides a foduci ng steel bars that are cut to |ength
in response to aoRﬁﬁ‘PBr?eth'Eﬁlﬂ%q'osss%ﬁCHtt'%toSﬁﬁfﬁ@a”é'ﬁﬂm'?éﬁng the steps of:
produci ng a conti nuous dxamgievf atutdd regthBae! dar prodactioo bldcag amdlabparatut tsi ng

sai d cont i nuous LenAfyols 2heehodias ol N dENALISCEMEL o LRlel ARl of the

bar of the custone mal nt ai ni n e pro
cont i nuous | engt $Pndiucysheglledignath pbeier! dar 'BV JPRESPIN $OAGNTEI $4Ch repfepepingd| i ng

bar s ?f thebl eglgé hwuwif)letdﬂ&eQé@rD&&he pardfa Justomei Sra&ratheR clittifydidiSegiients USI ng
one of two bun at ]. ons e ecel,ve an C rs.
The present | nvelRaroRR U REoE Rreb e S HE RE T Erraiier A st af har R

cont i nuousl y17 ol 'E@th%ﬁtqyéll to tmrlemgth efube b@@bt’ﬂé@ughmert@der tThecytae ength bars

production of Inéieweq%aﬂudl&%rsbaf@rbﬁqeh%nﬁm&%ﬂd&hﬁ@ﬁgm tHdB@NEh. there
beconmes a point, particularly where the desired Ilength is shorter than the

standard | engt hs that a 5 bottleneck is created by this increase in
i ndi vi dual bar WWMARY@ETHESINa(EN@@Nt productivity can not be increased

further and the cont |A|au%ggtt rdg thé r],g,en t%ebgolggl‘b "%Ldp%d%%d{& thod is

not usable to produce s ars wt creasin uction
of the conti %oﬁoq%ﬁgtwn@r&sﬁe@@v %@Far(vﬁﬂeﬁ‘f'\o ey Crfo?X?ﬁ’ tiahse'rbﬁ'ﬂﬂjdbﬁl vity
of the mll). Housewebys foligg Weﬁéﬂoﬁl on in the present invention of nmultiple

10 paths to pr 0Cess skr}grﬂ]ellr%l%]g& olf %QQﬁv%npo%rlgt Xna%l‘éns% IJI H‘%th%gg ? paraqus t%har gi ng

themfromthe rollin ion an

production effi cﬂoéﬂf@?us'hﬁr@d@leswné'ﬁ%m @@ftﬂ?f@tffsa@tsteﬁf b@!ﬁl(‘ﬂﬂ“lcbﬁvo@td nofroally

parti c_uI arly shq&@l@r@ idtEraptdE (e RAGRBGS dRAGHR, cut-to-length steel bars in

a contli rIUOUSQ&{ ol 1ing pr ?t?cu%r object of the invention is to provide a method and apparatus
which can produce cut to length short pieces according to a customer order, in line,
without affecting rolling speed.

Viewed from one aspect, the present invention provides a method of

producing steel bars that are cut to length in response to a customer order, said

30 method comprising the steps of. producing a continuous length of steel bar from a
rolling mill, cutting said continuous length of steel bar into lengths equal to the length
of the bar of the customer order while maintaining the production of the continuous
length of steel bar produced by the rolling mill, and bundling bars of the length of the
customer order for discharge from the mill using one of two bundling stations

35 arranged to receive and bundle cut bars.



Vi ewed from anot her aspect, the present invention provides apparatus for 15
produci ng steel bars that are cut to length in response to a custoner

order, said apparatus conprising: arolling mll for producing a continuous
| engt h of steel bar; shearing nmeans coupled to a CPU configured to operate

the shearing neans to produce bars cut to the length of the customer order

intime with the production of the continubusly produced |ength of bar, and

at | east two bundling stations 20positioned to receive the cut bars from
the cold shears for prSdAEseY BYRAEN e@sofecedEselainat 38 haeenedhdgp hiieh the
cust oner order. contlnuoustTrbI&daﬂwrbiEGb cltabetemes Ghartde tdep@t@dﬁmhrodl]c&brﬁsf whi ch

define preferred, ngg}@g% %@té & ot eéie ggé Se%Sp?_%E,\,%,é}f el o Qc}’n%lt' Oy(?ntlt he

The foll ow ng det SCri tlon S exe arment 8
25i nvention, wi t Rarfiady eviere the Oleﬂéedd@rwmawmgthm ém ﬁgyiarogﬁnqihs LESERI PTI ON

OF THE DRAW N&S pottleneck |s drbdeed %y itt§is @hoﬂa‘a@&"namﬁh& UaF |pkb'§lhcfti@ﬁ' A ffresitportion
of a steel mill f,engtLengt h

bundl es and bundi)rggucéi"g't% %Lﬁ%|'ﬂ°??§s%‘€%‘ft%‘?fl%ﬁéhe canifioLs ﬁ‘ﬁ' %‘ﬁ"
di agrammat i cal | ybarhoawictionceethadails npt usableso pgpduss sho(t@RLS) wittteutdeceering dles

operation to forpd Bepolctibd® of %gctoiﬂtlrt?}dﬂéjlle‘??th ofEétegl?BéYl kb RcfdRIREH ¢
In FIG 1 there is shown the exit end 10 o roll gsﬁmll 11 from whi ch

rolled bar 12 i spr86‘f?f'Y'Wl?6EF§|’9'”)d|*£°(‘£‘ﬁ¥ﬁrg@8 péﬁ"'sé’”dféihé RdNYENERD §f SRuldielss
speed. The r od | epbtixao pidtedsatbe bieeniengih bard by bamdicpthemraud dscHardingethen oomed

front to rear anﬁi.e *?é\ brﬁﬁ%ngcﬁ%s érplnlsr%?sl.e5m'53r Er@guétlgﬁlgh% %&Jct:o%ﬁc eam of

the end 10 of thero hear I's activated by a
central processi#Yy Q”ag'@@)e feg pf%i*t‘Ctloﬂé’f . RFticyiRrly geerter {han ifte ft¥dAda cut

bar 14 of a gi velsndtergtto-ierainsted BarslpRODhiRAuOBIERErotdk] ers 15 of a roller
e 8 e hey O SleB TRl b M St SHE pREBS R Sorbifls! R RGO TuCT N0

bars at the 10end of out F8M3re the
opti mum | engihs RiPJusinotstre! bare rteatarerpyt|to denait ip viePPeRe tedncustomsr eigt esdidat t he

high rate of roléd agt@mﬁ@ﬁsmg a roumng fbr“bf@cﬂfcln@% @«aﬁrmoh@ea@tﬁdﬁgﬂeagoa'ﬁpem fic
arbitrary shorte !arengm 5 q cﬁ echEj: @g’ e dpo L{Cthﬂhel’E'lte and Jn
articular cuttifg> 1% ?aé‘ﬁ HP'8Y ¢ Ae bafeey F‘u RYE S P B eRy ©
p
correspondence tmwodute bhrsryt o the edet ob thetdoetojnebortiéren &tmg with the production of
the continuously produced length of bar, and at least two bundling stations
20 positioned to receive the cut bars from the cold shears for producing bundies of the
bars of the length of the customer order..
The appended claims include dependent claims which define preferred
embodiments of the above aspects of the invention.
The following detailed description details exemplary embodiments of the

25  invention, with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a diagrammatic illustration of a portion of a steel mill in which rolled
bar is formed into cut to specific length bundles and bundled at two bundling
30 stations.
FIG. 2 diagrammatically shows a central processing unit (CPU) which

controls operation to form the cut to length bundles.



15 conpletely elimnating end cut waste on the job site as well as the need
for production cutting at the job site. This will be explained nore fully

| ater. (The cut bar 14 is then displaced laterally into a notch in a
cooling bed 16 to undergo cooling. The bar 14 is advanced stepw se, notch
by notch until it reaches the |ast notch where it is now cool ed and ready
to be displaced laterally to a shuffle device SD 20 where a gi ven nunber of
bars e.g 10 or so_are_col | ected and formed in a layer of a batch of bars
14. The coRETALEY PERCRIT'@er ation of the cooling bed and shuffle
devi ce i s conventi onah FERd that isk@seh tHeestit iend debdfad rloumng hatoaiwiodh lopdss 14 on
the shuffle devi re t e e ont er -tab

di sposed adj acen?aer 2 'st‘honp go%{.sggeq?lgg}gfa g ni hrgg %;te OP% eﬁ? 1Ih ”I%f%é Tollers
18 which are dri i‘/%hastt@eamﬂa(iﬂt@nPW“W@HGWWH@WQ@&W%’F@Wé%ﬁebeﬁe hptrotidse

direction it svasmaﬁé/mﬁg%nmmomﬁreram dfeme é@bioeofltﬂe rolllng mill .slanf|ng0L~‘areart@ keep
up with the production r two cold

he. sho t
Shears 19, 20" and i A ShaanrLrgsrEs J9hicrh b AttApn e Beridbquence
al ong the roll erfotralal et §5f Hoef @auivenhengtrawischli4 depdsiied bre trégslieretb bengtiers. The
cold shears are ppgskve in size to develop forces of 1000 tons or nore and
they are fixedly secured in a rigid foundation. The two cold shears are
secured at a spaci ng ASfProfPUsKteplaingd CHES PECl g5 limjtesblotProdyripe R 4t &g
cut -t o- | engt ho si &rel. of Heaiil 6ﬂl@@iHs}0,fakﬁd’we12mahs$ théseadire thempedurh tengths vojop &

position control &ﬁr@nﬂ%uk tr&ﬂiHﬂgar X p@&du%ﬂ &%ecrﬁ%hdra%%ﬂyﬁﬂé%e%%s' fSCSpaCEd at

a distance fromthe end o y an anoun e the
| ength of the desiredh@ufvepinn g Pisdecig sprsilc (ﬁﬁ'tr%ﬁ!( Sbter dRnglscwEthed t he
gauge 22 at whi cfedidigy ta@lpebds&laarrataan@u{ partidukir I@htﬁrﬁ?g?ﬁ\elléhghﬁcbffthé fark e tHel Nal

desired Iengt h. %us%{r’ﬁp rder . |9 cc?rr%%ﬁ%%{iesnc%tgtﬁ %gh h n;e %ed Qﬁ tpg st&il't\ here are

pi eces 23 equal esir / gaug ed perm t
adj ust ment of5t r@mpﬁtﬁbgllmm@imga@ndvmtofm%men dlost (Pbsitears W@Utastth% nead dori4 to

change the |engt o&fcnérr@ttmg%ﬁ@é jdb%lt@el'hifsl%ll{ b@yxptafﬂea ndﬁ@#&laﬁlaféutTmc& bg bars,
the rate of pro ent th of the cut

I
pieces is to be ﬁ‘ﬁéhonagﬁp@m '%ﬂﬂ@é%ﬁ@n’fd‘%‘af’@hdooyw atBI“é1 %8?16%@'”%1re
adjusted to cor r'@@pbmthla ativemcelb step\@ide, metwh| yntdh. ufhé reaches thel lestgtolchpi eces

are next moved Sjlenaysnd @od?é&ear%f regﬁﬁtort%l &lédﬁed %Qer&@qg%yﬁhﬁletdgwpeesbed to

one of two bundling stations 24 wher e piecés 23 are bundl ed and
made ready feft sHigh@aten 'T‘I‘féb%ﬁf'%arﬁﬁﬂ 110r°6ﬁ?§ref‘i°P‘°s“1tedsqué°r5‘Pd(‘fb? @Y%rkﬂié‘rs 20
are fed to bundlbany batieon 24a, while the bars cut froma f| rst side of

cold shears 20 are f b

stations 24a, 24b in?ﬂu&gn&r‘daghl r tga[‘)%"?%&%% CQSEEQCB&P‘;R%@ ﬁgf‘%e cut
pi eces 23 are dePogintied andmet geseckes ipdetaidvance into a conventl onal

col | ector 26a, 26b V\hﬁé Eatérobﬂtﬁrssuacsretharshﬁnw@éﬂnolerar@th@m &d@é&mrabs/ombracul ar

array to col ct SlnaCII‘ er tOtIe
the bundl e 0%56 é’@e?z X859 Rdigee fé to? El#@e ?evfcg qghle.m"er %%%
substantially | e"s@ret Adrwhich afﬁeirlgen ® advancd é@sbatqfhﬂé@f dpsciedeydrsss toathe
needed. Wen 20 dib&ioh @@k Barhcdddh thORIIL: tRlie¢es is changed based on a new

custoner order, the es han

correspondi ngly. Furf’ﬁ%& ‘?ﬁeepé"g’ tg&?erﬁo‘ﬁ%t'?’}f@teaﬁ‘guéﬁ(?g}‘? S%Prlﬁé tt?/'ieﬁgfh
operation i s caroutsetivcoedid sheasnt, 2 apl respdcthepmonzblgl dalngesh?, 2R |dre plpessidin
cenerally, (40 &Qtidhbesio heTole e & tglcxaﬁme%étm% the B LaRGRASTAR! the

bundl e and a central tiei1s nma ere between. cte
cold shears are massive |n S|ze to develop forces of 1000 tons or more and they are

fixedly secured in a rigid foundation. The two cold shears are secured at a spacing
of 20 meters to handle the largest contemplated cut-to-length size. Specifically, the
bars 14 are moved to a stopped position controlled by the gauge 21 at which cold

35 shears 19 is spaced at a distance from the end of the bars by an amount equal to



25 pieces are fed into three spaced conventional bundlers 27a, 27b, 28a,
28b, 29a, 29b which tie the bundle of pieces at ties 30, 31, 32 at
appropriate spaced |l ocations. The ties 30, 31, and 32 are nade

si mul taneously and the bundle is then advanced fromthe bundling station
24a, 24b via respective roller conveyors 25a, 25b to be discharged fromthe
mll. 30ln accordance with the invention 8 he second and third bundlers
28a, 28b, 29a and 29b are novably orted so that they can be qU|ckIy

adj usted to adj ubica e leghce t%%‘??'r%é“t’rt‘é’l?ﬁﬁtﬁ Piseet Hie UbiPiepiserduancs 8 finged.
Thi s enabl es a r galigeta2oat whicht fae cokiashedd 20neuts thaepiades tmEalf:wtthbama deciested as

they move al ong. [ \EnGuach L0GSLA 1095 paley TRYAR! BhUNdRES, 208,280,

29a, 29b are dri Vi connec fespecti ve rs 33a,
33b, 34a, 34b mhtq:weaeequsm\#hé@g@d The n’tON@b‘QIBEJJQeé 2doﬁ2 rp@tmﬂt m}uwttqfcﬂw of the

bundl ers. 5 Jé}@nlauml:m e c§|H%héé?§‘§ut2!‘fb%ar¥@to%ﬁéﬂ_{c\;@tt@e RhgthbihaeRES ¥ to
bundl e separate E1 | nve t|on makes it

|
hossi bl o Fo be-abt % 65 Bybo RaR fi of Bl FeiTal o sREUTEA GG FERATERG by
t he buil di ng si t alsarvwhendedemth lthe ¢dhele¢asssb$easmd &rr edulpdenirent atsh, itheg
t echnol ogy and aFnoH%?e g%@&@s drd Q@ust&qgéorp&borﬂtgme%m&nla@ idHgeduct i on of the

mil. onponent of the invention is the CPU whi ch

controls with the 100 H‘&r%‘? iy'eBeth tpifseh ATe Rk MovefbsifyaEng et R HPN9 a)
flyi ng shear 30 13cdnyeyoskie @rfed Mefdfamdoammﬂmg) statohs eda, Labwaerk thal pieces| 13er

table 25 15e) Coér‘é b%ggg& % dlﬁaccijg P% fo%H tGrFP\é 3%93 %gr Pz #?rk‘t”é?ééeegfsco%m
27b, 28a, 28b, z o cy ers 8
shears 20 are fed to bundling station 24a while the bars cut from a first side of cold
shears 20 are fed to bundling station 24b.
Each of the bundling stations 24a, 24b includes a roller table 25a, 25b on

15  which the cut pieces 23 are deposited. The pieces 23 advance into a conventional
collector 26a, 26b where roliers are arranged in a predominantly circular array to
collect the pieces in a circular bundle.

In order to tie the bundle of cut pieces when they are of short length i.e. of
substantially less than 12 m e.g. 8 m or less, three spaced ties are needed. When

20 the length of the short pieces is changed based on a new customer order, the
spacing or pitch of the ties must be changed correspondingly. Furthermore,
according to the invention, the tying operation is carried out in one stop to keep up
with the mill speed. Generally, two end ties are made at a given distance from the
ends of the bundle and a central tie is made midway there between. The collected

25 pieces are fed into three spaced conventional bundlers 27a, 27b, 28a, 28b, 29a, 28b
which tie the bundle of pieces at ties 30, 31, 32 at appropriate spaced locations. The
ties 30, 31, and 32 are made simultaneously and the bundle is then advanced from
the bundling station 24a, 24b via respective roller conveyors 25a, 25b to be
discharged from the mill.

30 In accordance with the invention, the second and third bundlers 28a, 28b,
29a and 29b are movably supported so that they can be quickly adjusted to adjust
the space when the length of the cut piece is changed. This enables a reduction in
the travelling time of the cut bars needed as they move along in the bundling

stations. The movable bundlers 28a, 28b, 29a, 29b are drivingly connected to



20 Exanpl e The follow ng Exanple will explain in detail the
operation of the mlIl to obtain cut-to-length bars. The wei ght of
each billet is recorded as it is being charged into the reheat furnace.
These charge weights will be conpared with the end product weights to 25
obtain material |osses for that shift, which wll primarily be oxidation
| osses. There will be mnimal front end crop | osses and no tail end crop
| osses because of the use of the flash wel ding process as expl ai ned

previ ousl y. respective yeaulp eYindess Sk pab i ¥at %@ VAU RRMBERd Ehife XAt
speci fi c | engt hsteaentps thetdosition dte tahdiedat particul ar size of bar being
rolled for the comma l.vi ng, s I ! vent.ional t hods;
If one were to cut fgﬁleggrli'n}(j)lrrages&at%#s %a4B%B%efa%fégqn%\(t\éﬁeg#%ﬁg)asu d|eeng?rﬁ[£gf 12
m one will end bydigsohcurtalengtivbasar3.and a short piece of 5.6 m

If it were toscut fromeanihiitdasids!ien@tibiead bd 2bR)toighovitlel dut RAMRCHWEhH eces
of 6.4 35mand a, s

rt pie f 2.2 m._ 8 If 1t were to cut froma
Standard | engt h 579% resirsef By, e Siidod stnng s B be WSRT PRt oKyt
pi ece of 5.2 m existing technoldgg sied stibe sarhetmye, eesamat siowulavh yhekeqtucton df ffe si de
for another part gf the building project which may require a | ength shorter
than these end cuts, or then\g will 5 be disposed of _as scrap. Al these
options are undesiralft &Y componey pf,thepiaventions iy fenCPY h"ér"ﬁbé‘?’ﬁrtolﬁrww the set in
t he progranmabt e tregig dthetdiletsORefdiewugaemefter the flying shears 13 to
produce | engths of C%@ﬂﬁﬁ‘q{ﬂébﬁsﬁ les of the specific lengths of the final
product. Assuming that a typical cooling bed is able to accept 120 m | ong
bars, the progranabl & f%@?ﬁf‘ﬁt‘lﬁ'ﬁﬁ’é“@u will allow the operator to 10 set
the flying shear to eutondresgs s of 115.2 m which is 18 nultiples of 6.4 m
If the order is for i of 6.4 m the setting wll be 27 cuts of
115.2 mw th the Ias'?ﬁgoﬂ%']t%geegfbﬁ m mnmaking a total length of 3,200 m or
500 pi eces of56.4 m e)coldshearsci@n?fand signal to the cooling bed will nove a
doubl e step after the) da.agd stepst210$289.6 mto separate this batch fromthe

next. 151f the next order, is.for_5 e erator will input 109.2 m
whi ch makes 21 pi ec@igi legs aréztbozgao?%bo%p?’ﬁggprevi ous 6.4 mbatch. If this

order of 5.2 mis, fdhekaiptindedO8BapBiicd4sy, 3¢the nunber of cuts for 109.2 m
will be 18, with the last cut at 114.4 m The total length of this order is
2,080 m nmaki ng 400 pieces of 5.2 mfinished I ength. Again a double step
notion of th co%amt? bed will separate this new 20 batch fromthe next.
The sane process wi | Tho®liowpeBtapthid Wil eapiyin ot deed! tispaerdtioe of tae aillhts obtaid

guantities for t&gtogg]% size bar.
The weight of each billet is recorded as it is being charged into the reheat
furnace. These charge weights will be compared with the end product weights to
25 obtain material losses for that shift, which will primarily be oxidation losses. There
will be minimal front end crop losses and no tail end crop losses because of the use
of the flash welding process as explained previously.
The operator keys in the exact number and exact specific lengths as per the
order of that particular size of bar being rolled for the command of the flying shear
30 13
With conventional methods;
If one were to cut for an order of 6.4 m bar from a standard length of 12 m,
one will end up with a 6.4 m bar and a short piece of 5.6 m.
If it were to cut from a standard length of 15 m, it will have two pieces of 6.4
35 mand a short piece of 2.2 m.



As each batch of bars |eaves the cooling bed 16 by the raking notion and
the shuffle bars the batch of bars will be side shuffled to roller table 17
in the conventional way. Each batch will be conveyed separately to the cold
shears 19, 20 25 for final cutting to the ordered lengths. In this case,
the first batch will be 115.2 mwith the |ast piece 89.6 m for a final cut
| ength of 6.4 mand the second batch will ®e 109.2 mwth the | ast piece
114.4 m for the final cut length of 5.2 m The cutting capacity of the
cold shear will det erFr‘FW%reH%Wtr?fQW Haderdr ienath eHE ra divall Bavedwo PiepRst i Odr e
presented for cuttviihg shacpietd sfB.2rht is worth noting that since the tail end
of each 30 bar runni g i i irection
to the cold shears, ?ﬁ‘gée s{\%ﬁeﬁ@ﬁ%gﬁhu%?ﬁ/ k%tegﬁ tpsfqelggl%r %ogh%g%grt?%feq%’l yi ng
shears 13 wil | n@*ﬂ"dme@(ﬂlqcewﬁef“a@al FeaKirg @1@”@9 St‘%’é@r&@r‘@’@ﬁéaﬂi guts, 'Phﬂ@y will

contributes tg aﬁé’d@p&d@&ﬁbfa@@&r@b|Aa|the%@¥5btﬂﬂs are undesird®. stationary in-line
cold shears 19, 20 ar

t th
e Iy o the aui i gt i ERp. P BProutil i Behastiriebie e 50hp S8 ar
wi |l 35have its sawpwetfontherfyinglsheargddge raduop léhgiths 22 cutl @s trhltipleexalfl e, t he

first a gauge Ogmt@p le%&ths\éf hle k8 pr&fuctt Rgsu%g&héﬂa %béﬂ&ob!ﬁg @15435@ and the
cut bars will nove al on he next been set for

e sto
6.4 mand are cuf°°fg g0 'H{Wb?/ar? Hee Rag Wagﬁlﬂgﬁ EEW&’;GPU W\‘f'lalé‘?” QE‘SHB‘F@P[ Ry each
bat ch of spetofi setltrerflyingShedrhe cgdengehs of 012 &1 whig2 isvd8l hulti@esnaddeidm. If the

aut omatical Iy by, geSi apadhg EuEQéé‘otf'é% ekl E&nr{ghﬁu g@ﬁ cTthP'I {ﬁm%uﬁg% Asand

| ocked. In this exa% first gaug nove m which
is 2*5.2 m whil@tp ss’édﬁ?ﬂ‘ggaateﬁee@itﬂbﬁf 322490\Kﬁ' P190RBiFEeY Y 65D m St eel
bars of each specifi @ ¢oeirgdna siinkll to lre: @lidgamiied seras ab@iy stapdftdritediasint o

bundl es in bundl‘g‘tx\%ﬁ’%% geggr\é%thgrggtgﬁ Rlm p}%r}%hl ng using one of two bundling

stations 24a, 24 he progranabl e | ogi c of the CPU
will be 10 &nt to tfiee next prerds @ﬂﬁél"ert@ apeeator ilinpup 830.2 pgwhictpmagkes2dh so

Ithat t L hef t |t ﬁs vvihphéctebef BBl tatfoubneth@pwapg 't'a.a_t@ b%&acgdmpeﬁiet bp@géﬁh@r&g thggb
ength o e shar eco i un a

are novabl e and ?Xﬁ@pgl %@tp'%ﬁﬁdﬁe?”%ﬁé iisotg'i LO rﬂ?e‘?ﬂ'lig?ﬁ% ?’5*’%'8?“1“ & proper
pitch for the ti¥4.4amdThe&dikldergitt of thssortdey ibe,088 de nwkimg| 408 rmeeras loy 5&nm t o
reduce the tr aVQ‘|nksth9leEétmgraﬁ|%Ju§Ig stOB ridibn SNAE Lo SedAY éé'fbgrarté)thls:lnéwmve

al ong in conventional bundling_stations. The tied bund|l es |'eave respective

bundli ng st a?] orPAOM A5 (6% T@sfﬁé‘&ﬁt PrPgesso| |bﬁdeE?ﬂtRPe§?6ra§y pat-of SE@B"C Each
tied bundle is vegjisenidanahtitiesfgettle santdnsizetrappr opri at e bar code | abel

] ead pontract AUTA! vart o BARS Mo QMTACLePl B BESSANAARRIINNT

schedul es. In a separate operation, eC|

transferred to dhe soufihers e Yalek ohears "('l‘]@erﬁ'qel shuffiggl 4o lﬁ‘é‘ﬁﬂ?aﬁ{? 1/7ar'tlthﬁ,1 |
make the necessabyvenas way. Ghcreistdh afi bé E@v&%&eb@at@lyb@mélcalg shédrs $g;edul e.

These cut anﬂi bggrc#]mgﬁcu%tmgtto ti"e ?rgereé) %ngtﬁaqx tr;['lsocabsg ﬂlrsygatel'gj Ilori tﬂﬁ 2 m

construction site vario
sl abs. withthe IagtRlece Bhe m: &I kifingy pr@gﬁwf@rﬂ fbﬁnd lhe secrwéh@tpfmm"@houl d

save as nuch as 1b@%rﬁfw1t25ﬂlé)|%§tep$edenl 16 QM B ihe Akl cma@Héta%? grzanaﬂ@ &ﬁmabl eto
Zgglplt ?/O?lg.f E:gslt eggacny ofatr\e cold shears\Blﬁ dete}rr(lenenl'lﬂor\yvbnew:cinytb%rsctJJ ’%e same Watch length
are presented for cutting each time. It is worth noting that since the tail end of each
30  bar running to the cooling bed is being run in reverse direction to the cold shears,
these tail ends having been cleanly cut by the flying shears 13 will not require head
trimming by the cold shears. This contributes to additional material saving.
Two stationary in-line cold shears 19, 20 are utilized in order to keep up with
the rolling capacity of the mill for the cutting of such short bars. Each cold shear will

35 have its respective movable gauges stop 21, 22. In this example, the first a gauge



Al t hough the invention has been described with reference to a discl osed
enbodi nent, it will becone apparent to those skilled in the art that
nunerous nodi fications and variations can be made within the scope of the
i nvention as 30defined in the clains. 10 Cains 1. A nethod of producing
steel bars that are cut to length in response to a custoner order, said
nmet hod conprising the steps of: producing @& continuous |ength of steel bar

froma rolling mll, 5cutting said conti nuous Ieng{?h of steel bar into
| engt hs equal toStPPI§1 e $RtET 12-REn NAICh ¥ 2P N @< IsiRt Pass Wl mayRloag to
mai nt ai ni ng the pfeoﬁutcgaugast@b 2uh\enoacnats beerosts fdrenginhanafars teed slaan bpitieduced

by the rolling m oh g&ésteﬁr Aﬁert%% |%&gﬁ§5é? 8{3 teplEc Iegq?gst It%egc{au@@?togus'[ omer

order for di schar . I ons
arranged to rece? e'ZZa)MHi bﬁmﬂ%a@qvattsa!fysby 3 gignap from th%@ﬁ&idoéfse gexhresdied n

claim1l, furthers Pﬂ%{nHSd}dRQd Q@@rﬁ@bkdhﬂalet, e #ird0gdde@ldpa &ill dhdvens 10.4 m,
Si mJItaneoust to (1 = q t he engtq 0 t}ﬂe chtﬁo%%r order for
di scharge from tWQ'C'?ﬁS TS‘Q‘ R DRRYTaY SO iaR ARl MYVR P MM or 2, wherein
at | east one of said Sjeaidbhnsrrg egthaspeoific lenath vell pé oolatted pepsfatdyiaad tiedyinto

machi nes, and Wh@tﬁrf%ﬂe@ nFm %n@@ﬂﬂé@r{w cmhubﬂefopﬂaﬁcﬁﬁé JsAg &Hédofotfwot Hﬁwdwm i ng
station at which t e custope | nput for

bundl i ng remai nsstaﬁanaﬁf‘@ 2§'P abtdptyﬂrﬁj 9°’ﬁrﬁﬂ?é’§érh@8ﬁf°|9§?"ﬁf"et'%° ?fé'FF’g?'ﬁUd‘f” Rhe bars

of the custoner samtiér thed@insdbunllene2tapd7a28a) 28R6a,i 29bcdoathah t8e timheilicden at
| east one of t hemQ&g]gtrtthéB&H)rﬂaga spaced positions along the length of the short bars. The
second and third bundlers 28a, 28b, 29a, 29b are movable and the first bundler 273,
27b is fixed so as to set the proper pitch for the ties and enable all ties to be made
simultaneously and to reduce the travelling time required by the short bars having to
15  move along in conventional bundling stations. The tied bundles leave respective
bundling station 24a, 24b via respective rolling conveyors 25a, 25b. Each tied
bundle is weighed and tagged with the appropriate bar code label specifying
contract number, size, length, number of pieces and bending schedules.
In a separate operation, these bundles of specific length are transferred to a
20 bending yard near the mill. This bending yard will make the necessary bending of
each of the bars to a bending bar schedule. These cut and bend bars will then be
ready to be delivered to the construction site for installation in the various beams or
columns or slabs.
In total, the rolling operation of the invention should save as much as 10% of
25 losses in conventional manufacture and be able to supply cut to length bars in a
specific number to customers with no additional cost.
Although the invention has been described with reference to a disclosed
embodiment, it will become apparent to those skilled in the art that numerous
modifications and variations can be made within the scope of the invention as

30 defined in the claims.



machi nes of the bundling station is axially noveable. 5. A nethod as
claimed in claim4, further conprising noving the axial position 250f the
or each noveabl e bundling machine in response to a change in a | ength of
the bars of the custonmer order. 6. A nethod as clained in any preceding
claim wherein the bars of the length of the custoner order are fed to the
first and second bundling stations by respg@ctive 30first and second
conveyi ng neans, or renoved fromthe first and second bundling nmachi nes by
respective first and second conveying meSiRE"S or bot h. 7. A nethod as
clainmed in any pnecedh ngtheodalf produtieg eteal i thahgresatt tb ogthiimuespsndeetngt h of

steel bar into Ig&ﬂ&ﬁéSggﬁgg%b%gﬁggwhﬁgg%QF%QQ£Qﬁ bar of the custoner order

35while 11 maintaining t} ( e continuous |ength of steel
bar produced by the rRsPIUCHgaRPItINURUSHNONS steel bar from agqlingimily sai d cont i nuous

lfng}] h Iof stﬁslfbar idgttmgs?x@@ﬁ&mw@ |@r@m@te§waﬁea§dneh@pw@@%i(§me@gtmﬂtiple
of the length of  the of the customer arder cutting s segments in
in-line cold shegFgmfPf@F%UﬁP@eE%ﬁe&wﬁpéﬂ?wgmwgﬁﬁing#m&h8?@8f°@%u9ﬁb

cust oner order algdath kesied! hartpedducedrydhe eottige mél, @gual to the | ength of the bar

of the custoner or derbunéi'rngbaf%td?% i@ytrdrahd Bl tdn2r 6lded 1t dischihRRrehthoafis of
| engt h of the custoner er %O | ocat ed on a first side of said in-line
col'd shears af t el aeIe o Bupding sl Ratked 9 5o5e FEEERB AEERRG st at i on,

and wherein bBbars of length of the custoner order |ocated on a second side

of said in-line §.O| d ﬁ@%{oﬁ %Ogﬁﬁebeinsélgﬁ fl,i fuﬁﬁersé:d#?prigi% prertahﬁ‘g ltr%SFwoCUt are
conveyed to a second bundling station.
bundling stations simultaneously to bundle bars of the length of the customer order

for discharge from the mill.

15 3. A method as claimed in claim 1 or 2, wherein at least one of said bundling
stations has a plurality of bundling machines, and wherein the bundling machine
nearest the end of the bundling station at which the bars of the length of the
customer order are input for bundling remains axially stationary independently of the
length: of the bars of the customer order.

20
4. A method as claimed in claim 3, wherein at least one of the other bundling

machines of the bundling station is axially moveable.

5. A method as claimed in claim 4, further comprising moving the axial position
25  of the or each moveable bundling machine in response to a change in a length of

the bars of the customer order.

6. A method as claimed in any preceding claim, wherein the bars of the length
of the customer order are fed to the first and second bundling stations by respective
30 first and second conveying means, or removed from the first and second bundling

machines by respective first and second conveying means, or both.

7. A method as claimed in any preceding claim, wherein cutting said continuous
length of steel bar into lengths equal to the length of the bar of the customer order
35 while



159. A nethod as clainmed in any preceding claim wherein bundling bars of
the length of the custoner order for discharge fromthe mIll| conprises
usi ng one of nore than two bundling stations arranged to receive and bundl e
cut bars. 10. Apparatus for producing steel bars that are cut to |length
in response to a 20customer order, said apparatus conprising: a rolling
mll for producing a continuous |ength of 1dteel bar; sheari ng neans
coupled to a CPU configured to operate the shearlnq means to produce bars

cut to the | engt MafaitiKethe PSRN X ritferontipuaup ieoatli ¢ k?t%%éarp?rﬁﬁt?é? LYt he
conti nuously proetiigehil @rgtisesof bar, and 25at Ieast two bundling stations

positioned to receive Etmﬁ gﬁtcoptﬁﬁu eﬁgﬂt%b&e pm?ohﬁ%EéSSSLQ i@ﬁe%%o%ar Lius as

bundl es of the bars oner
claimed in clai mePtﬁseﬂméﬁénW'P@tOfFf@é@lgﬁmf@edﬁf afdheicustogr Piegr st ati ons has a

ltolhur al Lt yf OI hbugdl i ng:u&iﬂ@{éiaiﬂ%&gm@mm\ﬁmﬁ{eaioﬁ st,hE@rslﬂkw:}kdt ﬂ@ t{ﬁ%@hﬂ\t&h@n @oﬂear est
e end o e station e.bars e 0 e
cust omer order E‘S%ah{’)}ﬂ?e ?‘8&“@&8%7?‘[&5 |hﬂ|§'n§)>JF'};ﬂ?ns)/eq§?'§? ﬁ’(‘?ﬂ%ﬂg);’ (ffﬁheuse

i ndependent | y of barteéthegngjorherafiderhe bars of the custoner order. 12.

Apparatus as claimed in claim1l, wherein at |east one of the ot her

bundl i ng 35machi nes of the bundli n% station is axial fléé noveabl e.
13. Apparatus as &l ai fe@ePAd 2 Gpimed B clafp & whsselp s gt'e %ﬂfﬂ?ﬁ)%meéorﬂﬁ dling
nmachi ne i s coanebtaed broa fifsesiEPty shirin-tred cogl shesmwdfterthe lasiunnge covegeccoange i n

| th of the b f
CFQ?WB 20 13e fﬁfl:lrsﬁ;unﬁll?\g sHST QRE ereg\q{arscgqe%gcon aéu%m@?orgér%%q da's @ny o

rising el conve nmeans arranged
to feed the barsSEPNY pige P I3- “69 cqith ghearstrpAtite sisledisst sids aﬁﬂreth? fastsgut gred

second bundl i ng Gdn&éyeﬁlttSaE@ﬁﬁkﬂEBdridm@gj{atloﬁlr first and second conveyi ng neans
arranged to renove the bars fromthe first and second bundling nmachi nes

respectively, or both.
15 9. A method as claimed in any preceding claim, wherein bundling bars of the

length of the customer order for discharge from the mill comprises using one of

more than two bundling stations arranged to receive and bundle cut bars.

10. Apparatus for producing steel bars that are cut to length in response to a
20  customer order, said apparatus comprising:
a rolling mill for producing a continuous length of steel bar;
shearing means coupled to a CPU configured to operate the shearing means
to produce bars cut to the iength of the customer order in time with the production of
the continuously produced length of bar, and
25 at least two bundling stations positioned to receive the cut bars from the cold

shears for producing bundies of the bars of the length of the customer order.

11. Apparatus as claimed in claim 10, wherein at least one of said bundling
stations has a plurality of bundling machines, and wherein the bundling machine
30 nearest the end of the bundling station at which the bars of the length of the
customer order are input for bundling remains axially stationary in use independently

of the length of the bars of the customer order.

12. Apparatus as claimed in claim 11, wherein at least one of the other bundling

35 machines of the bundling station is axially moveable.



10 15. Apparatus as clainmed in any of clains 10-14, conprising nore than two
bundl ing stations positioned to receive the cut bars fromthe cold shears
for producing bundles of the bars of the |length of the customer order.

1516. Apparatus as clained in any of clains 10-15, wherein the shearing
means conprises: a flying shear at an exit end of said rolling mll;

said CPU connected to said flying shear td2cut said continuous |ength of
steel bar into lengths each representing a nultiple of the length of the

bar of the 20 cud¥oneiPPartises daied B-q3Hd2cWiees ﬁ@aﬁ)rseqda MAEIE 89N engt hs
are conti nuousl ymbetdhe is asrchected @ tsh@RW Sor baivg mgvedas prpdrise & acjaugd aldrgthgauge

st ops, S I said gauge stops being connected to
said CPU whi ch pgﬂstﬁ?%gr?gthgggq%éeer%a es said cold shears so that one cold

shear cuts said lengths into 25 pieces equal to two times the length of the
bar of the customer ektand (ﬂehlﬂe@ﬁrhéﬂy &idms heas, CHAS ctohh@nﬁruj fid &@es 1 n

hal f to produce bars cut to t r ar at us
ho ol ai mad i n- ol HeRTd £y oPis Eae 8 et e PER DR gHHEH tacheal ot
bars of |ength oérdehte baditsdrmpd secandroundingt tatioos respédtively, asifust aofl ssadrdl

in-line cold Sheé’Jn*%eﬁTgt rﬁéark@@rah@e%ttOQ%ov@rtﬁe ERLVeNHaHe KRt and éerc@ﬁd Q}Haﬂ{g' ng
station, and wherein bars o he custoner order |ocated on a

second side of sHPYNES r?sipﬁcé'v‘?%loag%tﬁears opposite side first side after the
| ast cut areteonveyed to a second bundling station.

15. Apparatus as claimed in any of claims 10-14, comprising more than two
bundling stations positioned to receive the cut bars from the cold shears for

producing bundles of the bars of the length of the customer order.

15 16. Apparatus as claimed in any of claims 10-15, wherein the shearing means
comprises:
a flying shear at an exit end of said rolling mill;
said CPU connected to said flying shear to cut said continuous length of
steel bar into lengths each representing a multiple of the length of the bar of the
20  customer order,
two in-line cold shears to which said lengths are continuously fed,
said cold shears having respective adjustable gauge stops,
said cold shears and said gauge stops being connected to said CPU which
positions and operates said cold shears so that one cold shear cuts said lengths into
25 pieces equal to two times the length of the bar of the customer order and the other
cold shear cuts the cut pieces in half to produce bars cut to the length of the

customer order.

17. Apparatus as claimed in claim 16, wherein the apparatus is configured such
30 that bars of length of the customer order located on a first side of said in-line cold
shears after the last cut are conveyed to a first bundling station, and wherein bars of
length of the customer order located on a second side of said in-line cold shears

opposite side first side after the last cut are conveyed to a second bundling station.



