}Ojr Ref.: 1075. PO01 APPLI CATI ON FOR REPUBLI C OF SI NGAPORE LETIERS

r PATENT FOR p, (,,Dc[ ( Q _
j,()l)(; wf}:j

Our Ref.: 1075.P001

APPLICATION FOR REPUBLIC OF SINGAPORE LETTERS PATENT
FOR

APPARATUS FOR BENDING BARS EFFICIENTLY

Applicant: NatSteel Technology Investments Pte
Ltd

Inventors: ENG Poh Tzan
NG Ghee Hua
YUEN Kok Chin

Prepared by:

Lawrence Y.D. Ho

30 Bideford Road #07-02/03
Thongsia Building
Singapore 229922
Tel:734-8523

Fax:734-8521

oy =~'~.:‘:: vy ey

LTI

¥
gy
>

P
5,



APPARATUS FOR BENDI NG BARS EFFI Cl ENTLY Applicant:
:Nat St eel Technol ogy | nvestnents Pte

Ltd

NG Ghee Hua
Prepared by:
30 Bi deford

10

15

20

25

| nventors: ENG Poh Tzan
1 YUEN Kok Chin

APPARATUS,FOR BENDING BARS EFFICIENTLY M€ 7- D Fo

FIELD OF THE INVENTION
The present invention relates to apparatus for shaping bars. In particular,
the présent invention pertains to an apparatus for bending reinforcing bars

efficiently.

BACKGROUND OF THE INVENTION

Systems for bending bars are well known in the construction and metal
industries. By bars, the present invention envisages metallic wire and bars
which are suitable for providing reinforcement to reinforced concrete
structure. For example, U.S. Patent No. 4,161,110 exemplified a fully
automatic bending machine which took as its input continuous coils of wire
material. Reinforcing wires are bent and cut into appropriate sh'ape and
length at a very high throughput. The advantages of such fully automated
bending system are that minimum human intervention is required.
However, capital investment of such a system is high and the product

variety limited.

Recently, U.S. Patent No. 5,312,522 described a table bender controller
using a computerized display screen for improving the productivity of
operator of a manually cycled table bender. The '5622 controller displayed
the shape, sequence, and angle of the specified bent bar in minimizing
operator's error and compensating for possible inexperience. While '522
controlier enabled inexperienced operator of manually cycled table bender
to climb the efficiency curve, the throughput of such computerized table
bender is limited. Furthermore, the tolerance of the bent bars is prone to

human errors.
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The present invention relates to apparatusfor shaping bars. In particular,
5 the present invention pertains to an apparatus for bending reinforcing
bars efficiently. BACKGROUND OF THE | NVENTI ON Systens for
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human operator input, end users of reinforcing bars call for greater product

5 quality.



structure. For exanple, U S. Patent No. 4,161, 110 exenplified a fully

rfaut omati ¢ bendi ng machi ne which took as its input continuous coils of wre
material. Reinforcing wires are bent and cut into appropriate shape and 15
length at a very high throughput. The advahtages of such fully autonated
bendi ng syst 1 A n intervention is required.

However , capﬁ@%ﬁkfggﬁ?ﬁh@%@“@ﬁqzﬁgﬂaa systemis high and the product

variety limted. 20 Recently, U S. Patent No. 5,312,522 described a

tabl e bender controller using a conputerized display screen for
i nproving thg @y efuebijedtt ¥f Ghe presctitCinveptiofl tax Mimiwmide Yauitiah e8rropby
bender. The '522 contioller displayed - the shape, sequence, and angle

of the speci aiindteiy tHesbehding sagushiceg bent anglecand alimensionomarkirg of a
conpensati ng for possible inexperience. Wile '522 25 controller enabled

i nexper i encebappendingrapparatusual | y cycl ed t abl e bender to clinb the
efficiency curve, the throughput of such conputerized table bender is
limted. Furthernore, the tol erance of the bent bars is prone to human
errors. '

2
It is another object of the present invention to improve the tolerance of bent

bar angle by enhancing the resolution of the backup ram.

10 It is still another object of the present invention to improve the dimensional

tolerance of the bent bar by automating the gauge marker.

It is yet another object of the present invention to enhance the overall
productivity of an automated bar bending system by minimising manual

15 equipment adjustment and setup.
SUMMARY OF THE INVENTION

A turn table incorporating a centre roll and a drive pin is provided with at
20 least one mechanised backup ram, a mechanized gauge marker, and a
controlier coupled to the turn table, the backup ram and the gauge marker.
A structure adjacent to the turn table receives bars as input and allows the
operator to align the bars between the backup ram and the centre roll. The
backup ram has a backup assembly coupled to a ball screw joint and a
25 prime mover for improving the resolution between the backup assembly
and the bar. The backup ram, the gauge marker and the drive pin in
cooperation with the controller guide the operator through the bending

sequence once a shape is selected. The controller requires as input



VWhile prior art bar bending systemand controller propose to inprove the
production of reinforcing bars by either limting product variety or
mnimzing human operator input, end users of reinforcing bars call for
greater product quality.
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obj ect of the'present 1 nvention nprove the taol erance ‘bar
angl e by enhamigirAgmt ﬁ@mb@?@f%bhiﬁ‘ oBéréﬁbﬁst@%Heréé% bend a large variety of

bars without supervision. Thus, productivity of bar bending is enhanced.



10 It is still another object of the present invention to inprove the

=di mensi onal tol erance of the béent bar by automating the gauge marker.
It is yet another object of the present invention to enhance the overall
productivity of an autonmated bar bendi ng system by m ni m sing manual 15

equi prent adiusi p OF THE | NVENTI ON A
turn table ih&i'ﬁ é?ﬁﬂpjfégn?hﬂi’gl?“ rive pinis provided with at

20 | east one nechani sed backup ram a mechani zed gauge marker, and a
controller coupled to the turn table, the backup ram and the gauge narker.
A structure ﬁgﬂ%‘m att]8 E%faﬁ,@l@vétﬁiﬂa‘? VIdW f L PriBRaR Ten itatlet forbralingws

t he operator to a Pg the bars between the backup ram and the centre
roll. The reinfOd6ikgbdram has a backup assenbly coupled to a ball screw
joint and a 25 prifme nover for inproving the resolution between the backup
assenbly s and the bar. The backup ram the gauge marker and the drive
pinin cooperation with the controller guide the operator through the
bendi ng Fige qiR iis topnplana elevationak view of weturn table: teatuing dackeguiaes as

i nput '

and gauge marker of the present invention.

Fig. 2 is a perspective, elevational layout of a bar bending system

10 incorporating the backup and the gauge marker of the present invention.

Fig. 3 is a top, plan, elevational view of a backup ram according to Fig. 2 of

the present invention.

15 Fig. 4 is a flowchart illustrating the process of the controller in bending a

large variety of bars efficiently and accurately.



4 paraneters froma predeterm ned data structure froma renote site or an
soperator before the bars is to be bent efficiently and accurately. As such,
m ni mum number of setup operations is required to bend a large variety of
bars w t hout supervision. Thus, productivigy of bar bending is enhanced.
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numerous specific details are set forth such as backup ram and gauge
marker, etc. in order to provide a thorough understanding of the present
5 invention. It will be obvious to one skilled in the art that the present
invention may be practiced without these specific details._ In other
instances, well-known parts such as those involved with the front end of
reinforcing bar manufacturing operation are not shown in order not to

obscure the present invention.

10

Fig. 1A is top, plan, elevational view of a prior art tum table for bending
bars. An automatic bar bender 1 is shown having a turn table 4 flushed on
a surface with at least two stoppers 12. The turn table 4 has a plurality of
pin openings 6 which are disposed concentrically with the centre of the turn
15 table 4. The pin openings 6 receives at least one drive pin 8 and at least
one centre roll 10 for bending at least one bar 14 which is typically
introduced manually. One end of the bar 14 is guided manually to a chalk
mark 13 and cantilevered among the drive pin 8, the centre roll 10 and the
stopper 12 before it is bent. More recently, backup rams 11 are disposed
20 adjacent to improve the bent angle of the bar. Backup rams 11 features a
rack and pinion mechanism (not shown in detail) which allows the operator
to adjust the ram in a step wise manner. Prior art bar benders such as U.S.
Patent No. 5,312,522 automated the basic bending sequence of reinforcing
bars by using the drive pin 8 and the centre roll 10 as variable while fixing
25 the position of the stopper 12 and backup ram 15 with respect to the centre

roll 10. Such approaches resulted in improvement in productivity but the

quality of bent bars remains unsatisfactory.



Fig. 2 is a perspective, elevational |ayout of a bar bending system 10
dqincorporating the backup and the gauge marker of the present invention.
Fig. 3is a top, plan, elevational view of a backup ramaccording to Fig. 2
of . the present invention. 15 Fig. A is a flowhart illustrating the
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etc. in order to Provi a thorough understan present
invention. Ihtodubeda gAY Hiarker 3090 klighiRg the b‘ahqﬁhtthbf‘tﬁﬁrrédﬁndyitﬁﬁﬁ nt
5 for bending and also for guiding the bar through the entire bending
sequence. The details of the gauge marker 30 shall be elaborated in
connection with the description of Fig. 2 below. Some of advantage of
having the gauge marker are the further reduction in human error and
improved tolerance of the finished product and control of bending

10 sequence.

Another novel feature of the present invention is the automation of the
backup ram 15. As mentioned briefly above, prior art backup ram are either
fixed or adjustable stepwise. A major disadvantage of prior art stoppers or
15 more recent backup ram is minimal role they play in automatihg the
bending sequence. In contrast, the backup ram 15 of the present invention
minimises human error in selecting the wrong size centre roll 10. In other
words, for a particular shape and diameter of bar 14, the controller 40
actuates the backup ram 15 to reach the correct position automatically to
20 receive the bar. If a wrong size center roll 10 is used, then the operator
would not be able to align the bar 14 with the gauge marker 30.
Alternatively, there will be a gap between the backup ram 15 and the bar 14
if smaller centre roll 10 were used. As such, the operator will be alerted to
the incorrect choice of centre roll. Furthermore, should an incorrect bar be
25 used, the bar bender 2 of' the present invention also flags the operator. In
Fig. 1B, the bar 14 is cantilevered among the tip of the backup assembly
23', the drive pin 8 and the centre roll 10. If an over sized bar is selected,

then the bar 14 cannot be lodged therebetween. For an under sized bar,



i nvention may be practiced wthout these specific details. In other

‘i nstances, well-known parts such as those involved with the front end of
rei nforcing bar manufacturing operation are not shown in order not to
obscure the present invention. 10 Fid8 1A is top, plan, elevational
view of a prjor _art _turn table for bendin 'S . t]

bender 1 is tyﬁogﬁp Hg\i)?% ag amng ﬁ%g qupf gﬁ%ﬁ'yﬁé"hﬂ’ﬁfhﬂgcﬁm at
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openi ngs. 6 viare 0419 A8 B A, PtolBs i th badkufl ram 15Rfltne,
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one centre roll ng at | east one bar "14 which is typically

i ntroduced npuwahl errorene end of the bar 14 is guided manually to a chal k
mark 13 and cantil evered anong the drive pin 8, the centre roll 10 and the
stopper B2 before it is bent. Mre recently, backup rans 11 are di sposed
20 adjacent to inprove the bent angle of the bar. Backup ranms 11 features
a rack Andthsrnilisadwentage efmpriestan Heaskupnraret isi the whipcedigtakilily ofie
oper at or to adjust the ramin a step wise manner. Prior art bar

bender s suchregolution. which contgbuies tadpoar, guality o bant bats: eBytrasoltionctheendi ng

ol 10 as. vBiesgBE ENATp Ffarsrig theborackatesh Sravegnendohiie BAGEPerma g
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remai ns 1 nsaitni t%agés%rr%tion of Fig. 1A, prior art bar bender 1 relies on either stoppers
12 and/or manual backup ram 11 to guide the bar. In contrast, the backup
ram 15 of the present invention is mechanised and coupled to a controller
40 (shown in Fig. 2). The backup ram 15 of the present invention fine tunes
the resolution such that when the backup assembly 23 is extended or
15 retracted to a position 23', the backup ram assembly 23' is biased against
the bar 14 without leaving a gap or bending it. As a result, the bar 14 is
always positioned optimally for bending. The tolerance of bent bar angle

improves accordingly.

20 Fig. 2 is a perspective, elevational layout of a bar bending system
incorporating the backup rams as well as the gauge marker of the present
invention. The automated bar bender 2 of the present invention comprises
the turn table 4, the backup rams 15, the gauge marker 30, a structure 20 for
receiving and aligning bars and a controller 40. As described above in

25 connection with Fig. 1B, the turn table further comprises a plurality of pin
openings 6 for receiving at least one drive pin 8 and at least one centre roll
10. In Fig. 2, two backup rams 15 are disposed on the same surface as the

turn table 4 and perpendicularly with respect to the axis of the bar (not



7 Fig. 1 B describes a new bar bender 2 which automates di nension

‘mar ki ng and i nproves the resolution of the backup ram |nstead of
manual | y mar ki ng the position of the bar 14 for bending, the present
I nvention i ntroduces a gauge marker 3 for aligning the bar 14 in the
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above, prior art are eit fixed or adjustable stepw se.
A maj or & sagypositdthe’turfrtable 31§ didpuNeRy theogadde niarker eeo;@atahgnm@mé amis

mni mal role they play in automating the bendi ng sequence.
contrast, thisabd4linithe gorrébt pbsitior for berdingiandealsodor guiding the bar along
the structure through the entire bending sequence. The gauge marker 30
comprises a guide plate 32 and guide arms 34. The guide plate 32 has a
surface against which one end of a bar or bars can be indexed. The gauge
10 marker is further coupled (not shown in Fig. 2) to the controller for
automating the dimensional marking of the bending locations of the bar. As
described below in Fig. 4, the gauge marker 30 also steps the operator
through the entire bending sequence by traversing along the longitudinal
axis of bar (not shown in Fig. 2). It should be understand by one skilled in
15 the art that the guide plate 32 and guide arms 34 are just one mode of

dimensionally marking the bending locations of the bar. Other alternatives

such as optical marking are also contemplated.

Fig. 3 is a top, plan, elevational view of a backup ram according to Figs. 1B
20 and 2 of the present invention. The backup ram 15 comprises a prime
mover 16, a chain coupling, a ball screw jack 18, a limit switch 19, a shaft
assembly 22 and a backup-assembly 23. The backup ram is securely fixed
to the same surface as the turn table 4 with a mounting base assembly 21.
The shaft assembly 22 together with the ball screw jack 18 delivers superior
25 resolution for the backup ram assembly 23 by maintaining sufficient gap
between the assembly 23 and the bar 14 without misaligning the bar. The
backup assembly 23 further comprises at least one rollér 26 and optionally

another roller 24 for contacting the surface of the bar (not shown in Fig. 3)



m ni m ses human error in selecting the wong size centre roll 10. In other
words, for a particular shape and di aneter of bar 14, the controller 40
actuates the backup ram 15 to reach the correct position automatically to
20 receive the bar. If a wong size centgproll 10 is used t hen the

oper at or .would not be able to align the bar 14 WI e marker
30. Al t\é’itha't‘ﬁ ‘&’Mucﬂge‘ﬂ'éd% frictige tgefﬁi‘a lﬁ?tW@é‘Ho'E‘ﬁ bﬁ'& X@%Orv nPI8" and

the bar 14 smal |l er cen
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cantil ever edy, é&%&?lré aﬁtii RthbérheTﬁél‘Hzﬁggugst%‘?ﬁWSyo the g?é’Senttlhﬁeﬁﬂ‘ oY g PIN 8

and the centr an over s IS se t hen the bar -
14 cannots begjspdgsispledabahet dsitroller A0 MhicH ARy ﬁés?e@dhbadackup ram for the

8 the gap of the bar anpbng the backup assenbly 23', the drive pin 8
and the negnbeadiny lassiyrmént s syonlead .a bire\flomaohmdlhgt opémtiorclisip ram
15 of the present invention serves as a self correcting nechanismin

mnimzing termihategh €onsequently, the productivity of bar bending operation is

improved.

10 Fig. 4 is a flowchart illustrating the process of the controller 40 in bending a
large variety of bars efficiently and accurately. The controller 40 initializes
itself in step 60 and reboots the system in step 62. Then in step 64, the
controller determines if it is in any of the four operation modes - automatic
downloading of parameters from remote source, modification of

15 downloaded parameters, reloading of parameters, or calibration. If
automatic downloading option is chosen or selected, then the controller 40
accesses a communication network in step 66. The controller receives
bending data in step 68. Next, in step 70 it specifies the movement or
position for the backup ram 15 and the position of drive pin 8 and size of

20 centre roll 10. This is followed in step 72 by programming the gauge
marker 30 for the bending sequence. In step 74, all the parameters is
tranéferred to automatic bar bender 2. At the same time, the display of the
controller 40 displays the monitoring options and sequence in steps 76 and
78. |

.25
Referring again to Fig. 4, if the controller 40 receives the modification of
downloaded parameters as in step 80, the controller queries the operator

through the graphic display for the type of centre roll, drive pin, line and



Anot her di sadvantage of prior art backup ramis the unpredictability of

-resol ution which contributes to poor quality of bent bars. By resol ution,
t he present invention refers to the graduated novenent of the backup
ram 15 al ong the longitudinal axis offithe shaft 22 (see Fig. 3). As

el es on of bemmppier 980 B2 et i Srep ot fina 6 R bl 188e 85 1B 11
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backup ram 150&?0![(:4?64(5’%%?1% rsiI@%@Q%B&fiﬁ:hﬁ@étﬁg@ﬁ?aﬁon to thBCalRAvatid bap such

t hat when the backup asse y IS exten 5 retracted to a position
23', the backgmdérm assenbly 23" is biased agai nst t he bar 14 without

| eaving a gap or bending it. As a result, the bar 14 is al ways
positioned optimally for bending. The tol erance of bent bar angle

| mproves accordi ngly. 20 Fig. 2 is a perspective, elevational |ayout of
a bar bendi nlf howewen a reloadiogrgfopanamefers optian kaecaivedy e icoatroflae
gauge marker of the present . invention. The autonated bar bender 2 of
the present #0v&heicantrallesr #Qedispenses with alh thegemate aeeesmateps ransd 15,
t he gauge marker 30, a structure 20 for receivin% and alignin ars

and a cont r oPfoseeds direstiyde stem &4 whesedhe system seleads @l pargmeate ﬂ.ogq B,
Fecei ving. atPIRVISYSERIn dBmRorary, BelRYa(nel abovihdn EiqugST pefre ey |,
Flg. 2, 1t0WO 11?1 e%H&icgnagF p%\?ve?rs%p%iys ooﬁmeedbgrn b(terqgels b 11T er?iSﬁ c?c?c&r@%vhen
the bender's power supply is cut off unexpectedly or temporarily in the midst
of a bending assignment. Under this reloading of parameters option, the
remaining piece count and parameters of the bending job are saved in the
temporary memory and downloaded to the bender 2. The bending

15 sequence restarts at step 74.

Finally, if calibration option is received by the controller 40 as in step 90, the

system initiates and steps through the standard calibration procedures.

20 While the present invention has been described particularly with reference
to FIGS. 1 to 4 with emphasis on an apparatus for bending bars efficiently, it
should be understood that the figures and chart are for illustration only and
should not be taken limitation on the invention. In addition, it is clear that
the method and apparatus of the present invention has utility in many

25 applications where automatic shaping of reinforcing bars is required. It is
contemplated that many changes and modifications may be made by oné of
ordinary skill in the art without departing from the spirit and the scope of the

invention as described.



turn table 4 and perpendicularly with respect to the axis of the bar (not

9 shown in Fig. 2) placed between the centre rol e drive pin
8. The backup rans 15 are coupled to the controlle ' ' he
resol uti on of t he backup ram . The stiRucture 20 or“mmmum'[rmrm“l
plurality of {-8:1,{4 rs 20 for recei ving and transportrkngebars ar een.
At the end of tructure 20 and 5 opposite the turn table 4 is

di sposed the gauge marker 30 for aligning the bar 14 in the correct
position for bending and al so for guiding the bar .al ong the structure
t hrough tihe entire bengl n i e i cg%' es a
gui de plate 32 ang' gui enégr Q%*?ll ?‘?Thggg'ﬁi'@u‘gfrgmtgzéhgg"gmy qf su??ace

agai nst whi cafieisntN $afi sfstent ifdludingSa Gavh Bdlé i dratifigeagsurdre #6)l, arar ker
is further coupled (not shown in Fig. 2) to the controller for

aut omat i g t develipianand nalcomtrolienthaving fat leestiiong inpuatmeassoddapiedoto . As
descri bed below in Fig. 4, the gauge marker 30 al so steps the operator
t hr ough tdhe rousives pacanieter inéoromtion bn theabending seguenget dfea | dasifedubanal
axis of bar (not shown in Fig. 2). It should be understand by one skilled
in 15 tle ashapeyan anea@hwgorpimo&ngbaémeﬁ@mmw GAMBrigingar e j ust one node
of 6 at least one backup ram disposed on said turn table and adjacent
7 said centre roll for improving tolerance of bent bar angle, said bar being
8 cantilevered among said centre roll, said drive pin and said ram, said
9 backup ram further having a backup assembly adopted to bias the bar
10  without gripping and bending it; and
11 at least one gauge marker disposed a predetermined distance from
12 said turn table for guiding said bars automatically through said bending
13  sequences; said gauge marker further having an indicia against which one
14 end of said bars is offset and moving with said bar through said bending
15 sequence for minimizing human error and improving dimensional tolerance
16 of bent bars,
17 whereby said controller coupled to said backup ram and said gauge
18 marker allows minimum number of set up operations to bend bars into a
19 plurality of shapes efficiently and effectively.

2. An apparatus for bending bars as in claim 1 wherein said turn
table has a structure adjacent to it for receiving and aligning bars, said
structure has rollers disposed perpendicularly to the longitudinal axis of
said structure. |

3. An apparatus for bending bars as in claim 1 wherein said

controller has a display for displaying a plurality shapes of bar and

W N B kW N

parameter information therefor.



di mensi onal 'y marking the bending locations of th . Iyt nat i ves
-such as optical marking are also contenpl at ed. E”"ﬂmlmmr"mmm%
pl an, el evational view of a backup ram according td Figst 1"B 20 »and 2 of

the present invention. The backup ram 15 d@nprises a prine - nover 16, a
chain coupling, a ball screwjack 18, a Limt swtch
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one rolleér 26 and optiona another Toller 24 for contacting the

surface of tosnipaller( RAS & WALty dfi odales for calibrating said apparatus, for
10 W t hout introducing undue friction thereto. As nentioned briefly

smb?\ée,r agrkj g Lré\odifyirﬁg" theraithy psequerues, efior hdowhloeeing rofreemate yinfarmationat ed
4 automatically, and for reloading of previously stored parameters.

6. An apparatus for bending bars as in claim 1 wherein said
backup ram comprising at least one prime mover, a ball screw jack, a shaft
assembly and said backup assembly.

7. An apparatus for bending bars as in claim 1 wherein said
centre roll further comprising a roll and a pin.

8. An apparatus for bending bars as in claim 1 wherein said
indicia comprising a surface substantially perpendicular to the longitudinal
axis of said bar.

9. An apparatus for bending bars as in claim 1 wherein said
indicia comprising an optical marker.

10. An apparatus for bending bars as in claim 1 wherein said

gauge marker operates in coordination with said controller and said backup

W N = DD R W NN RN R W NN

ram for guiding said bar through said bending sequence.



pi ni on mechani sm which invariably |eaves an:-undesirable gap between the
backup ram and the bar. The backup ram.15:af:the present inventionis 5
al so coupled to the controller 40 which may reset the backup ramfor the
next bendi ng assignment as soon as a previfqus bendi ng operation is

term nated. Consequently, the producti\g_lxﬁ( 8& bar bendi ng operation is

| mproved. 10 Fig. 4is a f I owchar ABSTRA ating the process of the

cccurately. The contr GHRARATUS,FORLBENENG BARS EEMECIENTLE, °50 1nd ™
reboots the /-‘iytﬁfr??&lﬁlg iﬁES@)o@%ﬁn%r&e?ehfPe Srbﬁ%r{i‘f‘a dri@ pin is FRIVidéd Vth at
determines if Tt IS T n any of the Tour operation m)dgs- automati c

downl oadi ng 1ghsPRhARIcEhaniddEERMS Fafif U4 FRechBilzéd andgw nidrkdh and a

downl oaded paraneters, reloading of paranmeters, or calibration. |

automat i ¢ dowgHtrARr tdUPRId B the tuirhaable, Me HalcRap edm ahe thé lyaugenharkérer 40
accesses a communi cation network in step 66. The controller receives

bendi ng dat aAistrutturie &djacéliio thentush dablélreceivesdearsi assinpub amdvallows the
position for the backup ram 15 and the Eosi tion of drive pin 8 and size of
20 centre ropéraldr toTalign the baisl hetegenrthethackap e anddhecentrg molle thaige
mar ker 30 for the bending sequence. In step 74, all the parangters is
transferred backup samt has iwabapkupidssembly aoupledite & ball sarew QiRt,aRY &f t he
controller 40 displays the nonitoring optiopns,and sequence .in steps,{6 and
prime Ironov)ér for improving thegres%tlut?on between CiHehbackup assgmb?y
10 and the bar. The backup ram, the gauge marker and the drive pin in
cooperation with the controller guide the operator through the bending
sequence once a shape is selected. The controller requires as input
parameters from a predetermined data structure from a remote site or an
operator before the bars is to be bent efficiently and accurately. As such,
15  minimum number of setup operations is required to bend a large variety of

bars without supervision. Thus, productivity of bar bending is enhanced.

Figure 1B.



78. 25 Referring again to Fig. 4, if the controller 40 receives the
«nodi fication of downl oaded par anet-er;s.as:in step 80, the controller
gueries the operator t hrough the graphic display for the type of
centre roll, drive pin, line and hol e nunber in step 82. Next,
in steps 84 and 86, the controller requests for paraneteric data on
the bend angle and I ength of bar. I'n step 88, the controller 40
transfers these nodification information to the automatic bar bender
2. I f however, a reloading of paraneters option is received by the
controller 40, the controller 40 ﬁ}gpenses with all the renote access
steps and proceeds directly to ste 4 where the systemrel oads al
paranmeters stored previously in tenporary nmenory (not shown in
Figures) before the 10 interruption of power supply to the bar bender 2.
Thi s option occurs when the bender's power supply is cut off
unexpectedly or tenporarily in the m dst
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of a bendi ng assignnent. Under this reloading of paranmeters option, the
remai ni ng pi ece count and paraneters of the bending job are saved in the
tenporary nenory and downl oaded to the bender 2. The bending 15 sequence
restarts at step 74. Finally, if calibration option is received by
the controller 40 as in step 90, the systeminitiates and steps

t hrough the standard calibration procedures. 20 Wil e the present

i nventi on has been described particularly with reference to FIGS. 1 to
4 with enphasis on an apparatus for bending bars efficiently, it

shoul d be understood that the figures 248 chart are for illustration only
and shoul d not be taken Iimtation on the invention. In addition, it
is clear that t he net hod and apparatus of the present invention has
utility in many 25 applications where automatic shaping of reinforcing
bars is required. It is contenpl ated that many changes and
nodi fi cati ons may be nade by pne of ordinary skill in the art wthout
departing fromthe spirit and|tHhe scope of the i nvention as descri bed.
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12 CLAI M5 1 1. In a systemfor bending bars into a
plurality of shapes 2 efficiently, said systemincluding a turn table
incorporating a centre roll, a 3 drive pin and a controller having at

| east one input neans adapted to 4 receive paranmeter information on the
bendi ng sequence of a desired bar 5 shape, an apparatus for bending bars
efficiently conprising. 6 at | east one backup ram di sposed on said
turn table and gdjacent 7 said geptre roll for inproving tol erance of
bent bar angl e/ said bar being antil evered anong said centre roll,
said drive pig.and said ram sayd 9\ backup ram further having a backup
assenbl y adopt ) i t hout gripping and bending it; and
11 at \\ QU \\

12 said turn tagle fo\\ iNgge==2\ d/bars automatically through said
bending 13 sequen N\\v Bxker further having an indicia against
sa

whi ch one 14 end /ff QS #OAs of f§et and noving with said bar through
sai d bendi ng 15 bquence fOer§§@/ zi g human error and i nproving

di mensi onal tol erance 16 o fﬁmjh-rSf'l7 whereby said controller
coupl ed to saiddackup ra r@‘3g31uge 18 marker allows m ni num nunber
of set up operagtions to bg 285 iﬁ!ﬁ a 19 plurality of shapes
efficiently and effecti vg ) ‘54?%& 2. An apparatus for bendi ng bars

as in claim) wherein sasl f}%mfage has a structure adjacent to it for
recei ving apd aligni ng/bqr&o¥ \

1 A, -
¥/ A\

pa 2 \\
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3 structure has rollers disposed perpendicularly to the |ongitudinal axis
of 4 said structure. 1 3. An apparatus for bending bars as in
claiml1l wherein said 2 controller has a display for displaying a plurality
shapes of bar and 3 paraneter information therefor.

13 1 4. An apparatus for bending bars as in claim1l wherein said
2 controller is coupled renotely for receiving therefrom paraneter
information 3 of the predeterm ned shapes of bar. 1 5. An
apparatus for bending bars in claim1 wherel@ said 2 controller has a

plurality of nodules for callbrating said appargtus, for 3 nodifying
bendi ng sequences, for downRoadi ng of renote information 4 automatically,
and for reloading of previouNly stored paraneter 1 6. An
apparatus for bending bars asN niclaiml1l wherein sjd 2 backup ram
conprising at |east one prinme er, a ball screw N a shaft 3 assenbly
and sai d backup assenbly. 1 An apparpgtys jor bending bars as
in claiml wherein said 2 ¢ further co ssfng a roll and a pin
oy
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1 8. An apparatus for bending bars as in claim1 wherein said 2
.indicia conprising a surface substantially perpendicular to the

| ongitudinal 3 axis of said bar. 1 9. An apparatus for bending
bars as in claim1 wherein said 2 indicia conprising an optical marker. 1
10. An apparatus for bending bars as in claiml1l wherein said 2 gauge

mar ker operates in coordination with said controller and said backup 3 ram
for guiding said bar through said bendi ng sequence.
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