FORM NG MACHI NE This invention relates to a forming nmachine and in

‘particular to a forming machine for converting a length of rolled

" corrugated paper into a simlar Jlength of shaped corrugated -

-1

paper, particularly of angled corrugated paper but alternatively of 5
ot her known shapes such as channels and flats. BACKGROUND OF % EqbﬁVENTION
Shaped corrugated paper is used in packaging to protect the exXxposed outer
surfaces of articles, and is valued for its exceptional cushioning against
repeated inpacts. Lengths of 13 angled corrugated paper i.e. of "L"
cross-section, are typically used for prgptecting the sides and nore

.particularly the side corners of rectangular netal products, both in the

war ehouse and during transit. Angled corrugated paper is usually forned
fromsingle faced corrugated paper, so that the corrugated paper can 15

.bend along the lines of the corrugatjons.  Prod ackaging materials have
a relatively short [|ife. Suitab. should be readily

di sposabl e after use, preferably in an environmentally-friendly nmanner, and
furthernore desirably they should be made fromrenewable materials to

limt 20 the mGESHRNESBN PE1atéd Usla FASHAWS Machine hHgat &6 pPaeiculdrs
to a forming machine for oonverting a length of rolled corrugated
paper into a .similar length of sheped corrugated paper,

particularly of angled corrugated paper but alternatively of

N

5 other known shapes such as channels and flats.
BACKGROUND OFlTHE INVENTION

Shaped corrugated paper is used in packaging to protect the

exposed outer surfaces of articles, and is valued for its

exceptional cushioning against repeated impacts. Lengths of

19 angled corrugated paper i.e. of "L" cross-section are typically

used for protecting the 51des and more partlcularly the side

o corners of rectangular metal products, both in the warehouse and

during transit. Angled corrugated paper is usually formed from
single faced corrugated paper,'"so that the corrugated paper can

13 bend along the lines of the oorrugations.

Product packaging materiale have. a reiatively short 1life.
Suitably therefore they should be readlly disposable after use,
preferably in an env1ronmenta11y-fr1end1y manner, and furthermore
desirably they should be made from renewable materials to limit

20 the consumption of natural resources; corrugated paper is



! mdbd-based, desirably being nade fromrecovered or waste paper, and so
neets these desiderata. Users however al so demand of a product packagi ng
material that it is consistent in shape and quality, for repeatable
performance both when in use and during 5 fitting, and that it does not add
significantly to the cost of the packaged product. These additional
requi renents have, we believe, been one factor in constraining the w der
use of angl ed corrugated paper against the conpetition from other packagi ng
materials, typically oil-based packaging materials such as 10
pol ystyrene. SUMVARY OF THE | NVENTI ONJTus we now propose a form ng machine
for converting rolls of corrugated paper into corner |engths which permts
greater consistency in the forned corner | engt hs but without a reduction 15

i n operator out In particular propose a doubl e- headed forn1ng

nmachi ne coMePAT E’P§8 dangeatFabbePeing Hﬁ‘ﬁ’%ﬁé"’!“eﬁﬁ?ﬂ"%?e%ng?'éd waste parey,
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provi de ;i fitting, and that it does not add significantly to the cost of
the packaged product. These additional requirements have, we
believe, been one factor in constraining the wider use of angled\w
corrugated paper against the competition from other packaging

materials, typically oil-based packaging materials such as

10 polystyrene.
SUMMARY OF THE INVENTION

Thus we now propose a forming machine for converting rolls of
corrugated paper into corner 1lengths which permits greater
consistency in the formed corner lengths but without a reduction

15 in operator output. In particular we propose a double-headed
forming machine constructed and arranged so that one length of
angled corrugated paper can be formed, whilst another is being
unloaded and a fresh length of rolled corrugated paper inserted
ready for forming; thus a particular roll of corrugated paper can

20 dwell in the machine for double the normal forming period of a
standard single~headed machine, without however a loss of machine

output. y

Thus according to one feature of the invention we provide a



form ng machine for converting a length of rolled corrugated papén |ntb.a.
| engt h-of, shaped corrugated paper which includes neans to nove relatively a
first forner and a corresponding first jaw arrangenent between an open
condifion wherein the rolled 5 corrugated paper can be | oaded onto the j aw
arrangenent and a closed condition wherein the rolled corrugated paper is
held in its shaped configuration, and_ngans to nove relatively a second
former and correspondi ng second jaw ar rangenent between an open condltlon
and a cl ose co.ndltlo buf subsequ t to_t e 10 enent t he
first fornEt™® 5&/13 é%e‘??ém iRg sRco ‘H“ﬁ%‘rn@ ahgt %aﬁr&r‘\‘& FeRt
_being |0cat€§&,&e'i%‘€ot Re1éhgel o Mghapld Jé&ﬁfgfaaewerrsaber%mmlmmes
Canother feature of the invention we provide a f'orm ng nachi ne f
converti ng wedrniohnolrer pél el vy ag gtiedt 1foymgerand at oornesmnd:lng fikretgt h
»of shaped corrugated paper which includes neans to nove a first forner
downwar dl y 1mxtr9naeuent eshriwfieny ARy s?P?laW eanditdenenvherein a#hq)p-”a%led

condi ti on_wherein.t roll ed corru d an be | oaded ont

ar r angemeht S UgaE seﬁaeﬁlﬁo‘fﬁq &e 3038381’ 38% CBFF%%?'E?}%? ziﬁ'ﬁipeial is

held in its,glaRfdo r an dﬂ:%? n W 6,4 &S §qond

former and corres%oglg?%%g*s’le%é\%hgw gprggﬁggln%é]nfé th gggoﬁ?iﬁ?%rner bei ng

downwar dl y Iﬁéﬁﬂﬂdﬁéhr@Bhﬂﬂguration, and means to move relatively a second
former and corresponding second jaw arrangement between an open

condition and a closed condition, but subsequent to the relative

~ 10 movement of the first former"and iaw arrangement, the second
former and jaw arrangement being located below the first former

and jaw arrangement.
According to anothe:i feature_ of. the invention we provide a
forming machine for converting_ a length of rolled corrugated
15 paper into a similar lenéth of.shaped corrugated paper which
includes means to move a first former downwardly towards a
corresponding - first jaw arrangement from an open condition
wherein the rolled corrugated paper can be loaded onto the jaw

o

arrangement to a closed condition wherein the rolled corrugated
20 paper is held in its shaped configuration, and which includes
means to move a second former and corresponding second jaw
arrangement, the second former being downwardly movable from an
open condition to a closed condition, but subsequent to the

relative movement of the first former and jaw arrangement, the

<

25 second former and Jjaw arrangement being located below the first

former and jaw arrangement, and means to return the first and



open condition to a closed condition, but subsequent.Fo-ﬁhe'%ef&tive: .
novenment of the first fornmer and jaw arrangenent, the 25 second fornmer and
j aw arrangenent being | ocated below the first fornmer and jaw arrangenent,
and neans to return the first and -4- second formers to the respective
open condi tion. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The invention wll be
further described by way of exanple WLQ¥ reference to the acconpanyi ng
schematic drawings in which:- 5 Fig.l is a perspect|ve view of part of a

form ng machi ne agcordin t he inveption, with the.upper jaws shown in
Lhe T eopeciSRABTIEATREA i SRe CBRAPEF VS oRar, PralELeRh L |\ "\F e of ¢ he
pi voted jaws of the machine of Fig.l in the open or rest condition; 10 %
Fig.3 is an end view of the pivoted jaws of the machine of Fig.l in the
cl osed condi (DETAILEDUDESCRIFEIONO OFUTHECINVENTION 0 an angl ed |l ength; Fig.4
Is an end view of the pivoted jaws of the machine of Fig.l in the open

condition, with a fresh roll 15 of paper held offset fromthe

centre I|ne of
The invention will be further described by way of example with

reference to the accompanying schematic drawings in which:-

5 Fig.1 is a perspective view of part of a forming
machine according to the invention, with the upper jaws

shown in the respective open and closed conditions: A

Fig.2 is an end view of the pivoted jaws of the machine

of Fig.1 in the open or rest condition;

10 Fig.3 is an end view of the pivoted jaws of the machine
of Fig.1l in the closed condition, and forming

corrugated paper to an angled length;

Fig.4 is an end view of the pivoted jaws of the machine
of Fig.l in the open condition, with a fresh roll

15 of paper held offset from the centre line of



the pivoted jaws; Fig.5 Is-an end view of an alternative enbodi nent to
that of- Fig.4; Fig.6 is a partial end view of a fornmer and gap stop; 5
"Fig.7 is a view corresponding to that of Fig.6, but with the former in
the closed position; Fig.8 is a perspective view of a "boiler pack"
havi ng the four side edges of the boiler protected by |engths of angled
corrugated paper; and 10 Fig.9 Is a schematic view of the machi ne and of
its control. The machi ne includes an upper forner |la arranged to cooperate
wi th an upper set of jaws 2a, and a lower former |b arranged to cooperate
with a |lower set of jaws 2b. Each fornmer .1 b has side faces 3 subtending
.anij-ncluded angle 15 of 90 degrees at |eading edge 4. In Fig.l, upper jaws
2a are shown to the left in the open condition, and to the right in the
nearly-cl osed condition; although a machine could be made wi th such :
sseparated jaws oper afPRgPHYPEed 1@¥fience, nornally the upper jaws will al
be 20 open, concurrent with the lower jaws being closed, and vice

Fig.5 is an end view of an alternative embodiment to

that of Fig.4;
Fig.6 is a partial end view of a former and gap stop:

5 Fig.7 is a view corresponding to that of Fig.6, but

NS
with the former in the closed position;
Fig.8 is a perspective view of a "boiler pack" having
the four side edges of the boiler protected by
lengths of angled corrugated paper; and
10 Fig.9 is a schematic view of the machine and of its control.
The machine includes an upper former la arranged to cooperate
_with an upper set of jaws 2a, and a lower former 1b arranged to
_ cooperate with a lower set of jaws 2b.
W -

Each former la,lb has side faces 3 subtending an included angle

1 of 90 degrees at leading edge 4.

In Fig.l, upper jaws 2a are shown to the left in the open
éondition, and to the:right ih thé nearly~-closed condition;
although a machine céuld__be made with such separéted jaws
operating out of sequenée, normally the upper jaws ﬁill all be

20 open, concurrent with the lower jaws being closed, and vice



versa. As best seen in Fig.2, jaws 2a,2b each conprise two plates 5
connected together at pivot 6, and nounted on respective pivoted |inks 7,
the plates in their rest or open condition as showmn 5 form ng an angl e of
about 150 degrees to receive and retain a length of rolled corrugated paper
8 (Fig.4) fornmed froma unitary |length of single faced corrugated paper,
havi ng adhesi ve painted along the tips of the corrugations. The upper
former la is fixed to end plates 10a (only one of 10 which is shown) each
havi ng an el ongated recess 11 carrying a rack 12. Drivingly engageable wth
the rack 12 is a pinion 13a nnunted_ggégfpinion shaft 14 and rotated by
electric notor 15a by way of an internedi ate chain transm ssion 16. In an,
alternative arrangenent, a different transm ssion can be used e.g. a belt

15 drive, égfégpe notor can be directly connected to the pinion. Each end
pl ate 10a has a ‘pair of apertured bosses 20 slidable on respective fixed

gui de posts 21; apertured bosses 20 formlinear bearing guides and in
conjunction with the rack and pinion drive and cl ose-tol erance gui de posts
21 ensure an xaCGestt eeandiROFigPEAL fawse Fen21Elealhy c8BMprisdi Ctwo S pllates 5
relatively quiet, maintenance free and energy efficient. In operation,
f or mer | aconnected togethewnakrpivyot i€y and smounted on respective pivoted
links 7, the plates in their rest or open condition as shown
5 forming an angle of about 150 degrees to receive and retain a
length of rolled corrugated paper 8 (Fig.4) formed from a unitary,
length of single faced corrugated paper, having adhesive painted

along the tips of the corrugations.

The upper former la is fixed to end plates 10a (only one of

10 which is shown) each having an elongated recess 11 carrying a
rack 12. Drivingly engageable with the rack 12 is a pinion 13a
mounted on a pinion shaft 14 and rotated by electric motor 15a by
way of an intermediate chain transmission 16. In an alternative
arrangement, a different transmission can be used e.g. a belt

15 drive, or the motor can be directly connected to the pinion. ~

Each end plate 10a has a pair of apertured bosses 20 slidable
on respective fixed guide posts 21; apertured bosses 20 form
linear bearing guides and in conjunction with the rack and pinion
drive and close-tolerance guide posts 21 ensure an accurate and

20 repeatable former movement, which is also relatively quiet,

maintenance free and energy efficient.

In operation, former la is driven downwardly, in this
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enbodi nent by anti-clockwi se rotation of the notor outputishéft,.frbnTtﬂe: o
position shown in Fig .l until its | eading edge 4 engages a | ength of -

“rolled corrugated paper (such as roll 8 of Fig.4) resting in the obtuse

angl e.” Further downward novenent of fornmer 5 la will first slightly
conpress the roll 8 until gap stop 90 (Figs.6/7), in this enbodi nent at
each end of a forner la,lb, engages plates 5; continued downward novenent
of the fornmer 1, and thus of gap stops 90 is acconpani ed by pivoting of
plates 5 until they are arrested by stop 30 (Fig.2/3). In this enbodi nent
10 -stop 30 is set so that the closure angle of the jaws is 90
degrees, but in an alternative enbodi t it can be 85 degrees. In this
arrested condition, the fornmer la and plates 5 will deformthe roll into a
| engt h of corrugated paper which conforns to the gap therebetween, in this

senmbodi nent a | ength of angled 15 corrugated paper 8 (Fig.4). Wilst

the | engt tembogtimeng| bgdantkraigskvdsgapetratirhelaf bhewsetrox rutpmtmshalhd
e e G Hoe e b 45 OE ek 2 P i mrnses
L1 <1 et | Rl ok, RELTH HohVSeCBINNEY YoukiRE LOLTY J pigR)
2b. This peryadting i 6B otld) adlgle. Further downward movement of former
5 la will first slightly compress the roll 8 until gap stop 90
(Figs.6/7), in this embodiment at each end of a former 1a,lb,
engages plates 5; continued downward movement of the former 1,
and thus of gap stops 90 is accompanied by pivoting of plates 5
until they are arrested by stop 30 (Fig.2/3). In this embodiment
10 stop 30 is set so that the closure angle of the jaws is 90
degrees, but in an alternative embodiment it can be 85 degrees.
In this arrested condition, the. former 1la and plates 5 will
deform the roll into a length of corrugated paper which conforms
to the gap therebetween, in this embodiment a length of angled
15 corrugated paper 8 (Fig.4). Whilst the length of rolled
corrugated paper is held between the former and the jaws, the
~ adhesive between the corrugated layers is being cold-worked,

whereby to retain the corrugated paper in its newly-deformed

condition.

20 ... .Whilst upper former la is being driven downwardly, lower former
1b is 1in its spaced position (Fig‘l),'with a substantial gap
between it and the jaws 2b. This permits a formed 1length of
angled corrugated paper to be removed from jaws 2b, and a fresh
length of rolled corrugated paper to be placed on the jaws 2b

25 ready to be worked, concurrent with continued squeezing of a roll



angl ed corrugated paper to be renoved fromjaws 2b, and b.ffesh.léngth:df'
roll ed corrugated paper to be placed on the jaws 2b 25 ready to be worked,
concurrent with continued squeezing of a rol

la and jaws 2a. It will be understood therefore that closure novenent of
t he upper fornmer and jaws occurs subsequent to correspondi ng cl osure

novenment of the lower fornmer and jaws. Wil st these respective 5 novenents

are out of phase, we prefer that they do not overlap. A "magic eye" or
phot oel ectric sensor can scan the gap between the respective forner and

jaws to prevent continued dowward novenent of a former if the beam

Is interrupted, as by inadvertent operator intrusion into the gap durifg
cl osure 10 novenent. A further "nagiﬁ'giseu

2a and fornmer | b, again for operator protection. Wilst a fourth "magic
eye" could be used above fornmer la, this gap is nore readily protected by a .

mechani cal sgbetWeeh theaippirc€ornercrimiami ejaiws Akt ernati ve sensors can be

fitted, as appropriate and 15 as understood by those in the operator

protective art.

10

15

20

upper former and jaws occurs subsequent to corresponding closure
movement of the lower former and jaws. Whilst these respective

movements are out of phase, we prefer that they do not overlap.

A "magic eye™ or photoelectric sensor can scan the gap between
the respective former and jaws to prevent continued downward
movement of a former if the beam is interrupted, as by
inadvertent operator intrusion into the gap during closure
movement. A further "magic eye" can scan the space between jaws
2a and former 1b, again for operator protection. Whilst a fourth
"magic eye" could be used above former 1la, this gap is more
readily protected by a mechanical guard of sheet steel or
equivalent. Alternative sensors can be fitted, as appropriate and

as understood by those in the operator protective art.

In this embodiment the jaws 2b are returned to their open
condition whilst the lower former 1b is being raised by reverse
rotation of its motor 15b (Fig.9). The jaws 2b are caused to
follow the upward movement of lower former 1b by counterbalance
40 carried by arms 42 mounted on pivots 44 and engaging the
underside of the jaws; in an alternative embodiment other means
can be used, for instance a chain drive from the motor. It will

be understood that Jjaws 2a are also engaged by a similar

8 between the upper forner

can scan the space between jaws

In this enbodiment the jaws 2b are returned to their open
condi ti on whi st e Iomer forner elng sed by reverse rotagtjon of
its motor 155t(ﬁ}5? gp 8¥ gos&&e moveuen% ? the

;



foll ow the upward novenent of |ower former | b by counterbal ance 20 40
carried by arns 42 nounted on pivots 44 and engagi ng the underside of the
“jaws; in an ‘alternative enbodi nent other nmeans can be used, for instance a
chain drive.fromthe notor. It. will be understood that jaws 2a are al so
engaged by a simlar count erwei ght (not shown). It will also be
understood that the lower former Ib is welded to end plates |ob which can
be driven upwardly and downwardly by a notor 15b (Fi.g.9) by neans of pinion
13b. 5 The stress on each notor 15a,15b during lifting of the
respective fornmer is reduced by the pnnuﬁwcwlof wei ghts 50 secured to each
Jorper la,lb, by neans of chains 51 passing over pulleys 52, pulley spindle
53 being rotatably nounted on the nachine. 10 To form | engt hs of angled
corrugated paper with unequal |egs, a spacer bar 60 can hold the rol

.offset by thgounterveiphiinat hown)eh eIFowlB 3sq)i Rehedndegstpad Fbe’atme
by the | eadi d 4 of t f t h t

mhverent eif'?-ﬂs%% FERSE | s 13 3F 1080 Bp | PROSLAAR, TR RO GEReRT GFLYen
the 15 II I qﬁnp

spgcer b;? |s plvo Qﬂhf%ﬂﬁﬂ?égﬁﬁﬁakkggf%¥%%£ i%ﬁi , éngnﬁgimggnglgf piﬁ%bn

13b.

The stress on each motor 15a,15b during 1lifting of the

|

R ' respective former is reduced by the provision of weights 50
secured to each former 1la,lb, by means of chains 51 passing over
pulleys 52, pulley spindle 53 being rotatably mounted on the

machine.

10 To form lengths of angled corrugated paper with unequal legs, a
spacer bar 60 can hold the roll 8 offset by the required amount
until the roll 8 is pinched and thus located by the leading edge
4 of the former. Preferably with continued downward movement of
the former, the spacer bar will be swung out of abutment with the

~ 15 1roll 8. As indicated schematically in the embodiment of Fig.4 the
spacer bar is pivotally mounted on the former at 61, and has a
follower 62 which will engage a cam 63 fixed to the machine
frame; the spacer bar is weighted to swing back into position,
preferably against an adjustable stop 64, when the former is
20 returned to the start position of Fig.1. In the preferred

embodiment of Fig.5, the spacer bar is pivotally mounted on the

Rva

machine frame at 6la, and the cam 63a is mounted on the former,
with the spacer bar biassed by spring 62a towards stop 64 i.e.

clockwise as viewed in Fig.5.



fol | ower

spacer

bar

62 which will engage a cam 63 fixed to the nmachine frame; the

Is weighted to swing back into position, preferably against an

adj ust abl e stop 64, when the forner is 20 returned to the start
position
bar is pivotally nounted on the machine frame at 6la, and the cam63a is
nmounted on the forner, wth the spacer bar biassed by spring 62a towards
stop 64 i.e. clockw se as viewed in Fig.b5. The notors 15a,15b are
ener gi sed
70, and in this enbodi nent are ctog to order by the operat or.

One former/jaws sub-assenbly 71 is

of Fig.l. In the preferred enbodinent of Fig.5, the spacer

in timed sequence and rotational direction by control panel

lifted, 5 for unloading and | oading a fornmed angle and a new roll
respectively, whilst the other forner/jaws sub-assenbly 72 is [err] the

cl osed conditi on,

I 1S assocCi at efnd O'gB¥odPVAIR] 158 SABEM Ehetdfséd’ 02l @ mRBPCEehRehbE and

predet erm ned conpression I n the shaped 10 gap between the forner and jaws.

The time beivesbidomel |diatictd onnbys cbatgoknpanel 0B, rhddfinathisk pesbedisent
sufficient for proper cold working of the adhesive to ensure that the

| ength of aapeed closedjatted eader r byai bhedi mpextahnn. y sOnel e Sbrmer/jaws
from

r enoval

5
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20

sub-assembly 71 is in the open condition, with its former lifted,

for unloading and loading a formed angle and a new roll

respectively, whilst the other former/jaws sub-assembly 72 is in_,

the closed condition, with the jaws closed at the 90 degree
forming angle, with its associated former lowered to sandwich the
corrugated paper to the predetermined compression in the shaped
gap between the former and jaws. The time between the loading
and subsequent unloading of a workpiece is sufficient for proper
cold working of the adhesive to ensure that the length of angled
corrugated paper remains dimensionally stable after removal from
the machine, and during subsequent processing e.g. handling and

sawing.

One suitable application of angled corrugated paper, typically
with an included angle of 90 degrees, is for protecting the
corners of a rectangular article such as a central heating
boiler; four sections are located along each side corner, and
provide not only cushioned protection for the corners, even after
several impacts, but they are also end 1load bearing i.e. in
shear, and so allow double or treble stacking, with more
efficient use of warehouse space and without need for racking.

Thus as seen in Fig.8, the side corners 40 of boiler 41 are

the open condition, with its forger

with the jaws closed at the 90 degree formng angle, with

¥
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t he machi ne,

One sui'tabl e application of angled corrugated paper, typically with an
~included angle of 90 degrees, is for protecting the corners of a

rectangul ar-article such as a central heating boiler; four sections are

| ocated al ong each side corner, and 20 provide not only cushioned

protection for the corners, even after several inpacts, but they are al so
| oad bearing i.e. in shear, and so all ow double or treble

end

st acki ng,
racking. Thus as seen in Fig.8, the side-dgrners 40 of boiler 41 are
pratected by sections 42 of angled corrugated paper of L-cross section,
hel d by straps 43 or an outer wapping (not shown). In this enbodi nent,
sections 41 are each of a multi-layer angled_corrugated paper formed with a
»90 degree i n®*R¥eFteAgl BY ssectigps A7yafd angdefoRerryaatked tRARQT, Aty dgcross
from a
use,

site, the ToniRa | eRgbliRERES GOl TRNAANALLK 8FAala & midd il iayeradbaghia

havi ng been properly cold worked

and during subsequent processing e.g. handling and 15 saw ng.

with nore efficient use of warehouse space and w thout need for

! ength formed as_descrj bed ab d_both for jts | ded
and for SHEEPHve BENRNEY AEFIR (1hOT ARePHEPT Y PR ffate sy Ih

ring formng. The "dou

machi ne descidd@tigatie@Spapét fEPmSE withlée 90 degree included angle.
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The angled sections 42 are typically cut from a longer length
formed as described above, and both for its intended use, and for
accurate sawing and cutting, whether by the supplier or on site,
the formed length needs to be dimensionally stable, with the

adhesive having been properly cold worked during forming.

The "double-headed" machine described does not cause undue
operator fatigue, the upper and 1lower 3jaws both being at a
convenient height to avoid the need to bend 6r stretch. The
machine is narrow in depth and thus does not need the additional
floor space that would be required for a pair of "single-headed"
machines. A single pair of accurately ground, fixed guide rods
are used by both the upper and 1lower formers, with a saving in
costland a more efficient and controlled operation. The sliding
bearings can readily be kept lubricated. The control panel 70
can be under operator control, but in an alternative embodiment
includes a delay to prevent premature jaw lifting and opening
i.e. prior to full cold working of the adhesive; or the cycle
time is fully pre-set for automated operation. For one former
the rack and pinion is thereabove, for the other it is

therebelow, as are the associated motors; the motor rotations can



operator fatigue, the upper and |lower jaws both being at a conveni ent
height to avoid the need to bend or stretch. The machine is narrow in
depth and thus does not need the additional floor space that would be
required for a pair of "single-headed" 15 nmachines. A single pair of
accurately ground, fixed guide rods are used by both the upper and | ower
formers, with a saving in cost and a nore efficient and controlled

operation. The sliding bearings can readily be kept |ubricated. The
control panel 70 can be under operator control, but in an alternative
enbodi nent 20 includes a delay to preve remature jaw lifting and opening
i.e. prior to full cold working of the a stve; or the cycle tine is fully
pre-set for automated operatlon For one former the rack and pinion

i t her eabpve for her ehe as.ar the oci at ed
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before fixi ggel noaé@saxs-tarsgesnbll(ﬁ 72f caRChé ngcdirdte i Qocated before fixing

in cross-struts 102 of machine frame 100.
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~converting a length of rolled corrugated paper into atength—-ef.shaped .

corrugat ed paper which includes neans to nove relatively WJ IT f ormer and
€ w

a corresponding first jaw arrangment between an open cond w&llmmm
(T H * d

roll ed corrugated paper can be | oaded onto the jaw arrang
condi tion wherein the rolled corrugated papekSis.held in its shape
configuration, and neans to nove relatively a second forner and

correspondi maIMsOnd j aw arrangenent between an open condition and a cl osed
condi ti on, TDOTsubsequent to the relative novenent of the first fornmer and
J aws.sarrangenent, the second fornmer and |jaw arrangenent being |ocated
below the first forner and jaw arrangenment. 2. Form ng nachine for
converting la | &eymincf maehing cfe¥ ugaenverpipgr aj nilength sjof | arolled
4Aength of shaped corrugated paper which includes neans to nove a first

former downwar dISPTRNSIAES PRPEXor ABHS0NAI ndengthst ofj afhapedngeAErEgnRESMh
an open condition vvherei'ﬂ,the Jolled cprrggat ed -pagsr can be, | oaded onto N
the jaw arr angen®Pety Whifhsdncdydas i BRangndi ROVEhF ALY AughtEd
paper is held intjér%esi'haé)r%i goréfoi' %rs%ttnin%r}’ng af]:{jrg@ | %Qw arrangment between
an open condition wherein the rolled corrugated paper

can be loadé?l onto the jaw arrancjement and a closed

S condition. wheréin the rolled corrugated papér is held in
its shaped configuration, and means to move relatively a

second former and dorresponding second jaw arrangement

between an open condiltion. and a closed condition, but

subseqﬁent to the r_eiative movement of the first former

and jaw arrangemént_, thé second former and Jjaw

arrangement being located below the first former and jaw

arrangement.

2. Forming machine for converting a | length' of rolled
corrugated _. papé: :i.n_to ~a similar 1length of shaped
corrugated paper which includes means. to move a first
former downwardly .tow.art:i.:s a corresponding first jaw
arrangement from an opeh condition ﬁherein the rolled
corrugated paper can be loaded onto the jaw arrangement
to a clqsed. cond_itiq;_i_. ﬁherein the rolled corrugated
paper is held in ) ité. .: .:shaped configtiratioh, and which
includes means to ﬁove a second former arid corresponding
second. jaw arrangement, the secoﬁd | former Dbeing

downwardly movable from an open condition to a closed



i ncl udes neans

to nove a second fornmer and correspondi hg decond faM/. .

d condition, but subsequent to the relative novenent

ar n“ second forner being downwardly novable from an open
O

I ¥ St" f
arrangenent be
means to retur
condi tion. 3.
second forners

drm&r and jaw arrangenent, the second former and jaw

ing |ocated below the first forner and jaw arrangenent, and

n the first and second fornﬁtp_Lo the respective open

Form ng machi ne according to Caim2 wherein the first and

are | ocated by common gui de posts. 4. For mi ng machi ne

accordi ng to Ctandifioher ébut t sabseguendndteeddrel felativearmoviemenh of

between their open and closed conditions by way of first and second rack .,

and pini on neahBe fhAssti rfarnen ardojawr axrangenent ; ctipe c segengdo fpyger

slidable on a
the first and
condi ti ons b
former and bel
energised in t

gui de post. 5. Form ng machi ne according to G aim2 wherein

andoiavr grrangementyheing HaGteed  helewobbe fAasy fQumer

el ectric not or s |.ocat ed respectively aboye the first
B0 Hews RTFRNGINERT r aARSIRANS, NHO WEGHIER e rbiEsE

égggnﬁegggﬂggs to the respective open condition.

Forming machine according to Claim 2 wherein the first

and second formers are located by common guide posts.

Forming machine according to Claim 2 wherein the first
and second formers are driven between their open and
closed conditions by way of first and second rack and
pinion means, the first and second racks having

respective bosses slidable on a guide post.

Forming machine according to Claim 2 wherein the first
and second formers are driven between their open and
closed conditions by electric motors located
respectively above the first former and below the second
jaw arrangement, and wherein the motors are energised in

timed sequence.

Forming machine according to Claim 2 wherein the first
and second formers are each connected to a respective
counterbalance arranged to urge the former towards its

open condition.
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6. Form ng-machine aecording to Claim2 wherein the fivstiand second & .
rmers are ‘each connected to a respective counterbal ance arranged to urge

. the formmﬂ“mnﬁumﬂ;u pen condi ti on. 7. For mi ng machi ne according to
daim?2 t and second jaw arrangenments are coupled to their
respective &ouht e bal ance urging the JaM/arrangenents to foll ow upward
movenent of the former towards the open caond) 8. For m ng machi ne
according to Claim2 wherein the first and second j aw arrangenents each
conprise a pair of pivotted plates, and wherein respective spacer bars can
protrude into tHEoxmpndempchbinehadagndingintiot Fdadgso2i wheaeinatthe fAEsEby
tovhold the roll offset prior to being squeezed between the forner and
“plates. 9. For#RGg §868RAe J@Wst rakXangements r aAged SRIAA | oFPy kBeir

-descri bed reference to Fi 1-4, or to. Fi 5 of the a
: respectfve coungerbalance urglnggthe {aw arranggﬁents to

follow upward movement of the former towards the open

condition.

8. Forming machine according to Claim 2 wherein the first
and second 'jaw arrangements each comprise a pair of
pivotted plates, and wherein respective spacer bars can
protrude into the gap between the former and the
associated plates, whereby to hold the roll offset prior

to being squeezed between the former and plates.

9. Forming machine constructed and arranged substantially

reference to Figs. 1-4, or to Fig. 5

as described wi
of the accomp MM
»




