1 2188074 SI NGLE FACER MACHI NE The ‘present invention-relates to a
single facer yachi ne which is capable of selectively manufacturing

singl e-faced corrugated boards having different kinds of flute. 10

As shown in FIG 1, a single facer machi ne includes an upper %pa@?ﬁ

| ower roll 12 and a pressure roll 14 all sypported by side frd ?‘( -
shown) for rotation about a horizontal axis. The upper roll 10 and the

Iom@r roII_12 both have axially §fﬁ§ﬂgi Y i 0Ss f or med 15 on thgé
entire periphery thereof, and—aLe—suppeggeégbéﬂgﬁilggde_iLanes in such a
manner as to nesh with each other at the respective corrugations. The
pressure roll 14 is so constructed to be pressed against the lower roll 12
through a web of nedium 16 and a linerboard 18. The 20 medium 16 is fed
into and passedr between the upper roll 10 and the lower roll 12 where
flutes are formed under pressure. The ridges or tips of the flutes are
coated with glue by nmeans of an adhesive applicator roll 22 of a glue

mechani sm 20. Thernd herbsant iBvewWtiith ifeifdesr 68 35 sinqudliFLedion
opposité to the medium 16, passes over the pressure roll 14 and into the
ni p bet ween waehipperwiadch| dpecapable ¥ asulddt ieady mamdifesdtwaerynonded
to the flute tips of the nedium 16 to thereby forma

single-faced corrugated boards hzri1ng different kinds of

flute,

¥ 10 . As shown in FIG. 1, a single facer machine includes
an upper.roll 10, a lower roll 12 and a pre#sure roll 14
all supported by side frames (nbt shown) for rotation
about a hori;ontal axis. The upper roll 10 and the lower
roll 12 both have axially extending corrugations formed
15 on the entire periphery thereof, and are supported =y the
side frames in such a manner as to mesh with each ozher
at the respective corrugationﬁ. The pressure roll 14 is
‘so constructed to be pressed against thé lower roll 12

through a web of medium 16 and a linerboard 18. The (l

&,

20 medium 16 is fed into and passed between the upper roll
10 and the lower roll 12 where flutes are formed under
.pressure. The ridges or tips of the flutes are coated 
with glue by means of an .dhesive applicato; roll Zé of a
glue mechanism 20. The . _ierboard 18, which is fed from

25 a direction opposite to the medium 16, passes over the

pressure roll 14 and into the nip between the upper and

lower rolls 12 and 14, and is adhesively bonded to the



Singl e-faced corrugated board 24. It is to bé noted that the single-faced
corrugated boards 24 may be classified according to the height and 5 the
pumber of flutes per 30 cmformed on a web of nedium 16: A-flute, B-flute,
Cflute, Dflute,and E-flute. The kind of fd ute depends upon the corrugated
confinguration of the upper and lower rolls to be nmounted on the nmachine. 10

As nentioned apove, plural_ kinds of, flute are avai)able to forma
singFé-faced E%PFﬁgQEBS BJaH&eaﬂﬁJ%qﬂa NP of NeFEPE §2FBnAs upon the

t ed fi i f the U d Ils i ated in th
single facer RABRIRBEaTRAs COrTugARRS (BPA%H 445  singlo-fAced cor rugat ed
boards with diff t .kinds.of fl.ut t.0of.sinpgle.f hi.ne,
Dha Coper and | owerts 3F FhopY mothd tHal bed b1tki8r BicRe' BERFRTRRELS)
ti t he ki nd i : _The, | t i
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combi natLon of ntl HhenkindE #1uidl0 g 66 i O 6HA8E CBnDA2LES bF BRd tum

selectivély.pro uced I's not random” .an ertaln conbinations are torned,

for example; fgf!nieiand,Epllsihre Bdlti@raNbEribttCanane-E1lkte and
E-flute. Thus, the prior art 25 has heretofore enployed two sets of

single facer RBRAI Be Fwitapaeprds apfdd0tife CO6FHEghed! £BAL iYaeaeiibnl he

machi nes are selectively operated to produce two kinds of
of the upper and lower rolls to be mounted on the
machihe.

10 .  As mentioned above, plural kiﬁds_of'flute are
available to form a single-faced corrugated board, and
the kind of flute depends upoh the corrugéted |
configuration of the upper and lower rolls incorporated
in the single facer machine.  Thus, in order to form

15 single-faced cofrugated boards with different kinds of
flute by one éet of single facer machine, the uppef and
loﬁer rolls of the méchine have to.be bodily-replaced
each time fhe kind of flute is chanéed. The roll
replacement, however, requires cbmplicated labor and

20 considerable time. In addition, the combination of flute
kinds of éingle—facéd corrugated béards to be selectivelf
-produced is nof random, and certain_combinations are
formed, for example;.A-flute and E-flute, B-flﬁte and
E-flute, and C-flute and E-flute. Thus, the prior art

25 has heretofore employed two sets of single facer machine
juxtéposed in a single corrugator line, wherein the

machines are selectively operated to produce two kinds of



3 single-faced corrugated board within the range af certain conbinations as
descri bed above. Two general systens, the tandem system and the
doubl e-decker system are known in the prior art for 5 arranging two sets
of single facer machine in a single corrugator line. The tandem system
I ncludes two sets of single facer machi ne3arranged one behind the other or
di sposed in series in a corrugator line. = The doubl e-decker systemincl ugg:
two sets of _single ; 10 . NG lmdiqd (i n | : ‘QF d on
o over yi R Hesed A6R  cdrruPRERL BodBd PR AL AF SAF5E O, BLERRYRT O
dependi Ng ORdnftfiridiSich4 3h Ofe 8BREBeaY AR .€ 1 N each individua
manuf acturing plant. Basically, in each of the two systens, the 15
instal lation costryé ldendenit 3pk¥ehs,demd ahiRGRUSPsdmt ARat pReSEL S Of
single facer mhchine arranged in a single corrugator line. In addition,
the syst ens doiitllecaiddiert Oy oveny dreattndwnagas the It 26t Ofirt Ofbast al | ation
area, efficiency of operation, and incidental equipnment. 20. " (1). In the
- tandem gyst aifiradiafy ttwo S&é Bs 06£SEiglgd ef Faermanduitndiavhng sdhglel y the

sanme nechi-ne structure are arranged in series, additional installation ared
for at | eastcormmgetomfl snegl eThaceandeahisys tiesn rigmil udsls atwlo t Betspafe
avai l able in the plant may not be effectively 25 . wutilized. _

single facer machine arranged one behind the other or

disposed in éétieglin a corrugator line. The
dbuble-decker_system includes two set; of single fééer

10 machiné laid one on the other or Arréngéd.on fﬁo '\2 

'_overiying'deéks.. Eithéf.of fhe:SYStehé is-sélectivély
employed'dépendiﬂg"bh fhé'installétiéﬁ_spéce:available'in
eachuindividuél'manufacturing:pléht.'

o Baéically, in”éaéh of tﬁé tWOﬁsystems; the

15 | inétéllafion éost'will iheQitably'be doubléd:bécéﬁéé of
the two sets of.éinglé facer machineéqrranged in.a single
corrugator line. 1In additién,'the.3ystéms involve fhe
folldwing disadvéﬁtéges in rélatioﬁ'to installétion area,
efficieﬁcy of.bpéfétioh; and.incidehtal equipmént...

20 ﬁ'(l) In the tandém.systém, sincé tﬁo sets bf.éingle facer
'machine having.enfirelj the'same"machine structuré are
arranged in.éérieé, additional instaliation éfea'for.at
le;st'one:set:ofhéinéie{faéer machihg;is required and the
space availablé:in thé_p&gnt.may not!be éffectivély.

25 utilized. . - o

A

(2) In the double-decker system, appérenfiy-inStaliation

sanre
— i des

area for one set of machine will suffice, but the



(2) In the doubl e-decker system apparently”installation area for one set

- of machine will suffice, but the 4 efficiency of operation of the upper
machine will greatly be reduced because of two sets of single facer machine
arranged one on the other. (3) These systeps require each two sets of
powef, 5 transmtting nmechani sns such as speed reducers, of nmachine
fraﬁ§§, and(ﬁggnpings for steam and hydraulic/pneumatic systems. Al so,the
syst 8ns requi ref Exeierowy @€t eperatiendeft dheepinpriemachitne a¥ipleprgasiy
and t ake-up conveyors for transferring single-faced 10 corrugat ed boards
produced by t ke #rdpeRd begauspeofy Wonsetsy af & ngle FRceEtBAGh At or s,
and electric control. systens such as_control panels and consol es. Japanese
Lai d- Open Pat &% 3884 can oAnNEPes2thgTag, 15 di scl oses an i nproved
single facer i whi ch elim nates .certai i sadv ntqg s_associated with
the prior art.!ns sHYWSi RYEFRME BFQPHEepﬁ54%x1WQnﬁé% i BYY8Tf acer
machi ne i ncl udes. dual _pairs of upper _and lower rolls journalled gn a
suspensi oh e %ﬁ“i&ﬁt %QZBeChagﬁgﬂgngﬂﬁ?lﬁﬁﬂfréﬁéz%%ékﬁﬁﬁ?Edogbout a
fixed shaft 31 b ct Lygl vebrisngi | f per and | ower
rolls into coh%%:’?ﬂmjét%r%ﬁ%géséﬁrsexffohlggﬁ)%io%vg%é?ﬁeaw

hydraulic/pneumatic systems. Also, the systems require

each two sets of incidental equipment such as preheaters

" and take~up convéyofs for transferring singlleaced

U 10 corrugated boards prodﬁced by the machines.:
(4) The systems require each two sets of motors, and
electric control systemé such as contrpl panels and
_consoles,
Japanese Laid-Open Patent Publication No. 54-143384
15 'disclpses an improﬁed single facer machine which
eliminafes certain disadvantages associated with the
prior art. As shown in FIG.4 of the publication, the
- single facer machine includes dual pairs of upper and
3 .loﬁer rolls journalled on a suspension member 30. The
L _

20 suspension member 30 is pivoted about a fixed shaft 31,
theréby selectively briﬁging.dne pair of upper and lower
rolls into contact with a pressure roll 34. However, the
'pair of upper and lower rolls are inherently very.heavy
and hence,.in order to rotate the suspension member.30,

25 whicp has the dual pairs of upper and lower rolls, for
subs£antially 130 degrees to therebj alternately shift

each pair of upper énd lower rolls, extremely



pair of upper and | ower rolls{aré‘inherently very :heavy and hence, in order

to rotate the suspension nenber 30, 25 whi ch has the dual pairs of- upper
and lower rolls, for substantially 180 degrees to thereby alternately shift
each pair of upper and |ower rolls, ext Pemel y 5 | arge-scaled drive

mechani sms  and support nechanlsns are needed. Further, in order to =
stop the sligpgrsisenalednberige imegphamisms higgtd deypeerdf peshanmnmag are yj

accracy | feRaUHLI eurkhlerd! {NSIRdACOT St ob OFhE! SHRDN AU kit 3

manuf act ur | Rg. cost. IT IS, *accor é} an o Ject 0 resent i Tvent i on
to provideinafl aFﬁpr@védghsﬂﬁgm@e f c@ﬂﬁﬁ%ﬂﬂﬂﬂ?g\ﬂﬁ#Qf4FYth% e hyg

difficultigg1 omdtdiesadvanitanes s pgi s1ostanyi ably tel IR ORUf dd tur Bng
another object of the present “invention .to provide a single facer.

‘machi ne esp8&tally adapted to form single- faced corrugated boards having
di fferent kindsItofisf,| aceowidtimeuty ,r eanii 6b figct béir gdel neteddrat | v eneoand

yet with ipgr ficie pe r.t her t the.
present |g\8/e%q$°e‘ﬂ1 g%oa?]edﬂgérgt'ﬁa %T{;{)]éjfactfluarﬁényg ﬂ‘(?clh%% Whgph"?ﬁdltn}gé an”
i mproved sfoyegofiagerd ifefcid hkt inks cAndedliisrasky andrige aehe msmnbfabhpl ngs
for steamy13pqnakydraulic/pneumatic systens, of nechanlcal equi pnent

such as .power transn1tt|ng systens, and . . .. -
It andther obJect of the present 1nyent1on to

provide a single. facer.-machine espec1a11y-adapted to form
single-faced corrugated boards hav1ng d1fferentsok1nds of
flute without requiring a Targe 1nstal1at1on area and yet .
w1th 1ncreased éfficienicy of operation. - ()

It is a further object of the .  present invention to
reduce the manufactur1ng cost by prov1d1ng an improved
s1ng]e facer machine wh1ch requ1res only each one set of
pipings for steam and hydrau11c/pneumat1c systems, of
mechanical equipment_such;as power transmitting systems, and
of electrical equipment such as control panels, un]iké the
prior art wherein two sets 'of"such equ1pment' have been
required.. ' o

To. overcome the problems of the prior art and to
ach1eve the forego1ng objects, the preseht invention
prov1des a machine for manufactur1ng one-sided corrugated

- board from a liner and a center sheet_compr1swng. '

a first cofrugating unit which comprises .a pair of
'mesh1ng corrugat1ng rolls for form1ng a requ1red flute on
the center sheet; .

a second corrugatihg-_unit. which compﬁiSes a pair of
meshing corrugating rolls for formfngﬂa_required_flute'on
the centre sheet, whérein the positions of said first
corrugating unit and said second corrugating unit are fixed;
and, . ' '

o a s1ngle pressure ro]l for commonly work1ng w1th either
‘said first corrugat1ng unit or said second corrugat1ng unit,
sa1d pressure ro]] being selectively and re]at1ve1y movable



‘of electrical equiprment such as control panels, wunlike the prior art

‘wherein two

sets of such equipnment have been required. To overcone

the problems of the prior art and to achieve the foregoing

obj ect s, t

one-sided corrugated board froma linger and a center sheet conprising: a

first: corrug
rol ¥ for fo
corrugating
formng.. a
of said fi
fixed; and,

first corrug

he present invention provides a machine for manufacturing

ating unit which conprises 6 pair of meshing corrugating
rmng a required flute on the center sheet; a second

unit which conprises a pair of meshing corrugating rolls for
required flute on the centre sheet, wherein the positions
rsetween ugatfiings tunopenatli sgi gposdddna corrwuathng tuncbopeeates

gﬂ,t«?’cﬁg'tﬁeprfeisrss”tr ecBPH; I\P’Engomﬁ‘?’%' ytowoahspge ttl{]é R REr &P S‘Fl

I hg unit Bhg' ¢ atin pressure ro

bei ng sel ectiaktyched rtel asai/élytemt\ﬂa'bl eheet fe"om bth eedH rsstfucerrupétangng

position in
the liner to
unit and a s
corrugating
fromthe sec
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e attached to Sal center “sheet fromt first carrugatin

-
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The present invention will becomé more fully apparent
from the claims and description as it proceeds in connection
with the drawings. _ . . _

'Fig. 1 is a diagrammatical view showing the general
arrangement of a conventional single facer machine;

Fig. 2 is a diagrammatical view of the génera]
arrangement of a single facer machine according to a
preferred embodiment of the,present invention, showing the
combination of a first corrugating unit and a pressure roll
in an operative position to form a single-faced corrugated
board, and showing a second corrugating unit in an inactive
position or on standby; _

Fig. 3 is a diagrammatical view similar to that of Fig.
2, showing the combination of the second corrugating unit
and the pressure roll in an operative position to form a
single-faced <corrugated board, and showing the first
corrugating unit in an inactive position or on



unit. The present invention wll 'becone nore fully apparent fromthe clains
.and description.as it proceeds in connection with the drawings. Fig. 1 is
‘a diagrammtical view show ng the general ,arrangenment of a conventional R
single facer machine; Fig. 2 is a dlagrannaglcal vi ew of the general '
arrangenent of a single facer machine according to a preferred enbodlnent
of the presentgtan@pyion, showi ng the conbination of a first corrugatlnq it
unit and a pressure roll in an operative position to forma single-faced-
corrugat ed board, aprGshewisgaasstemad icosedgdionad wiew ishowingiacti ve
position or on standby, Fig. 3 is a diagrammtical view simlar to that of
'Fig. 2, show nge¢hantemblont sedect ivied ysetdifd cher presisuyeuridlland tthe
pressure roll in an operative position to forma single-faced. corrugated.
board, and shofirgt therrigstiogr nDg4t iorg tine Seicondn coratgatdag sintitoriror -on
7 standby, FIG. 4 is a schematic sectional view showing a mechani sm for

sel ectivesy shibhe Gﬁ%9b¢e§§GP§ machine ©fe FIG.si2scorrugating unit or the
second corrugating-unit in_ the single facer machine of FIG 2; FIG 5 is a
si de V|em1|llustratrﬁ§ tﬁelgeﬂeﬁéﬂe view illustrating the general

'arrangement of the component parts of the mechanism shown :
in FIG. 4; | | |
| FIG. 6 is»a:froﬁt view of a lever used in the
16 mechanism shown in FIG, 4“ D S -
B ‘_ FIG 7 is a sectional view taken along the line _ \‘41.
v11-v11 of FIG. 6; |
FIG. 8 is a front view of an eccentrlc race used in
the mechanism of FIG 4 ‘and adapted for insertion into a
15 - through hole of the lever of FIG. 6;
FIG.'é_iS a sectional Viéwltaken'alohg'thg'iine
IX-IX of FIG. 8: . o | |
.._ . FIGS. 10A and '10B are diagrammatical views showing a
‘modified mechanism for éhiftiﬁg the pfeSgure roll
26 '.:accoréing t6 fﬁe invéﬁtion_to the embodiment of FiGS..Z Q;J .
and 3;.and | |
FIG. 11 is a diagrammaticaf view showing a quif{ed
arrangemént of the first and the second corrugating units

according to the invention to the embodimenf of FIGS. 2



arrangenment of the conponent parts of the mechani smshown in FIG 4; FIG 6
is a front view of a |ever used in the 10 nechani sm shown in FIG 4;
FIG 7 is a sectional viewtaken along the line VII-VII of FIG 6; FIG 8
is a front view of an eccentric race used iﬁ t he nmechanismof FIG 4 and
adapted for insertion into a 15 t hrough Hole of the lever of FIG 6;
FIG D is a sectional view taken along the line IX-IX of FIG 8; FIGS 10A
and I0B are diaagr @vmati cal views showi ng a nodified nechani smfor shifting
the pressure roll 20 according to the invention to the enbodi nent of
FIGS. 2 and 3; and FIG 11 is a diagrammatical view show ng a nodified
arrangenent- of the first and the second corrugating units. according to the
i nvention to the eRedf#inming ofo Ftlss dpawingsd a®d Ref #EGn@ tnthe drawi ngs
and to FIG 2 in particular, shown therein is the general arrangenent of a
singl e facer. Pagtiisulamstshevedtherainoigatde Genenale arrangenent of a
Ref erence nuneral 26 designates a pressure roll for guiding and pressing a
| i ner boarsd 28Sd@£¥%anQQ¥fWQEQ#??p§°B?tﬁuﬁéﬁdoﬂﬂﬂQEQHﬁQEPQQ)Wm khthe
adhesi ve has | . ' o ) = '
invention. Reference numeral 26 designates a pressure
-roll for guiding and pressing a linerboard 28 against the
flute tips of a web of medium 30 to which adhesive has
‘been applied. Disposed obliquely upwardly of the
U 10 - pressure roll 26 is a first corrugating unit 36 which
consists of a pair of upper and lower rolls 32 and 34.
Iﬁ addition,-disposed obliquely downwardly of the
pressure roll 26 is a second corrugating unit 42 which
consists of a pair of upper and lower rolls 38 and 40.
15 It will be noted that the kind of flute of the first
corrugating unit 36 and the kind of flute of the second
corrugating unit 42 are assorted in a predeterﬁined
manner; for example, A-flute and E-flute, B-flute and
E-flute, and C-flute and E-flute.
20 Disposed adjacent to the first corrugating unit 36
and the second corrugating unit 42 are glue mechanisms
47, respectively, each of which comprises an adhesive
applicator roll 44 and a doctor roll 46. Here, it should
‘be noted that upper and lower rolls are not in relation
25 to the relative upper and lower positions thereof; the
\ .

rolls which are pressed against the pressure roll 26

through the linerboard 28 and the medium 30 are referred



been applied. Disposed. obliquely upwardly of the .10 pressure roll 26 is
‘a first corrugating unit 36 which consists of a pair of upper and | ower
rolls 32 and 34. In addition, disposed obliquely dowwardly of the pressure
roll 26 is a second corrugating unit 42 which consists of a pair of upper
and lLower rolls 38 and 40. 15 It will be noted that the kind of flute of _
the first corrugating unit 36 and the kind of flute of the second a“n '
corrugating unit 42 are assorted in"a predeterm ned manner; for .exanple, -
A-flute and E-flute, | ut e anﬂ E-flute, and CG-flute and E-flute. 20

Di sposed adj%tett t't"beth W& SfO kbt rugating unit 36 and the second
corrugating unl t 142 e 1P $iec neehanmd sml@ntl?thuesceﬁttwetyedeacheObra/@sahe

conprises an Ilcat and a d 6 Her e
Shobl o be Nttty T LR Lhcas 871 880 WBER Pher BibaforobEldatyha e
rel ative. uppsri 1an316| owerthp0$|etqocmb ctdrarrxegﬁtn teundt| 42whi dh sipgpeetsedd

agai nst the JyeS fed Obball BB 94T drifed | PERORT By 2RANCk Gt TECH g0 3P

are referre basi ¢ arrangenen
thus constrddtedpressupeedslrle 26l langds the aﬂtoefrerrat Bp Y1 askdocPhit ddveni fhrshe

first Corrmﬁﬁﬂﬁubéﬂﬁﬁ 36n9t e &ﬁcﬁydﬂHHr@&ﬁBiHStFGht042the ressure
single- facedtforru ate g%ﬁ”f%é%%'ﬁo{? Egd FIE#Srse oﬁgec8?¥352%1h8nupz*
42, Thus, the pressure ro]T 26 is used common  to the first .
| corrugau1ng unit 36 and the second corrugat1ng unit 42.
Figs. 4 and 5 show an embodiment of the arrangenent in
~which the pressure roll 26 is movable. With reference to \;J.
Fig. 4 in particylar, the mechanism for moving the pressure
roll .26 'is' seen to consist of each two component parts
except elements 68 and 70. Therefore, for purposes of
illustration, reference will hereinafter made to each only
one part. The pressure roll 26 includes a rotary shaft 50
rotatab]y carr1ed by a bear1ng 52. The bear{hg 52 is fitted
in a through hole 54a of a race 54 shown in Fig. 8. The
~race 54 is fitted in a through hole 56a of .a lever 56 shown
in Fig. 6. The lever 56 has formed at one



the pressure roll 26 and the .lower roll 34 of the first corrugating
unit 36 or by the conbination of the pressure roll 26 and the lower roll 40
of the second corrugating unit 42. Thus, the pressure roll 26 is used
common to the first corrugating unit 36 anti0t he second corrugating unit 42.
Figs» 4 and 5 show an enbodi ment of the arrangement in which the pressure
rolF, ;26 is my bIe th reference to Fi 4 in particular, the

mechdhi sm f or © ‘ﬁ% rﬁe%%?i?%r? o\‘?1?65pg ipewhich achipdlaw R¥n S8ch

Lﬂ?poizg‘”?,?”fa f Ei‘vis%%n%affep? AL pERnaBoRaFlaed dh & & STE &hi%P one
) Th |1 26 | ud haf 0

E?réhbeauﬁgp £33 khd Dleve é%%%ﬁ?v?fz%iﬁﬁgg%pﬁféaéhH%ST | ?ﬁaﬁa@%ce
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a support hol %4%6*%dfﬁ1éﬁ"ﬁhh@g{‘£ihig?%i?tﬂ é Ige B a%]‘iy pb¥¢ i | ow pin 58

is fixed?in a frame 60 so | ever supported by the

frame 60. As ghawads FIiGS.id ﬁﬂﬂo@tm@ £8CRod 'Eﬁé 2ehteOZ 19 the 54D

fornmed integrally with one peri ral portion thereof. It is inportant to
note the cent @hriRigh HﬁléfﬁﬂéfHéNHHb Dh8e@4a Basdranl A3t ahcEN 8bm

distance X fromthe center [err] of the race peripheral surface 54c. For
the center .£2 of the race peripheral surface 54c. For
' this reason, as may be seen in FIG. 9, the thickness of
10 .the race 54 is irregular.
As shown in FIG. 4, the sector gear 54b, which is
. supported by the frame 60 through the hollow pin 58,
meshes with a pinion gear 62 rotatably carried in the
hole of the hollow pin 58. The pinion gear 62 is
15 operatively_conpected to a speed reducer 66 through a
universal joint 64. The rotary shaff 50 of the pressure
roll.26 is operatively connected to another speed reducer 
70 tﬁrough a universal joint68 so that a desired
rotational movément may be iﬁparted to the pressure roll
20 26, Since the pressure roll 26 moves eccentrigally as
~will hereinafter be described, the universal joint 68 is
preferably of heavy-load typé which has a spline shaft
and which provides a greafgr universal angle.,
~ With this arréngement, when the speed reducers 66
25 are driven to rotate the pinion gears 62, the sector
\

gears 54b which mesh with the pinion gears 62 are rotated

together with the races 54 supported by the levers 56.



this reason, as may be seen in FIG 9, the thickness of 10 the race 54
is irregular. As showmn in FIG 4, the sector gear 54b, which is supported
by the frame 60 through the hollow pin 58, méshes with a pinion gear 62
rotatably carried in the hole of the hol hew pin 58. The pinion gear 62 is
15 operatively connected to a speed reducer 66 through a universal joint
64. The rotary shaft 50 of the pressure roll 26 is operatively connectedyo
anot her spead rddisc et ime), ttheugéntennf epfalt heoipeifiplaxrdhagunf desi 5éd
rotational novenent may be inparted to the pressure roll 20 26. Since
t he pressurefr @dclpaans ki cenewhicbakhg sectidr deaxiitdtis DHermederi bed,
the universal joint 68 is preferably of heavy-load type which has a spline
shaft and vitiisglderiatiefta deg tuedr difrancealfronythe Wentenil ofreagbnent,

when t he speed reducers 66 25 are driven to rotate the pinion gears 62,
the sector §dsonpgvhals chaesandi therréogeni @ Jhe Faesrd rarat ed
together with the races 54 supported by the levers 56. At _this tinme, the

center §errFod@teate Jdie pPeessuser Fadd 38 MOves aFsantr ALY whi Thubhe
sector gear ,54b is fornmed, .i.s.deyiated a desired. distance, fromthe center .

[err] of eacft Gfblith aRP*ELSHATANEDRRePELHRE, O QIRPTERISISY rdlrotated,
Lhe. pressur g, colj, 26 APNES £oER01 LCRLY cacll Wy ddy G4 8 EREE0LG! 0 that
. shift between a first position in which the'préssure.roll '
26 contacts the lower roll 34 of the first corrugating
10 unit 36, as shown in FIG. 2, and a second position in 'QJ
: which'thé_pfeSSure toll 26 contacts the lower roll 40 of
the second CO;rugating“unit 42, as shéwn in'PiG;'3. The
pressure roll 26 may then be selectively shifted to
contact either the lower roll 34 of the first corrugating
15 unit 36 or the lower roll 40 of the second COfrugating.
unit 42. Here, it will be noted that the first
corrugating unit 36 and the second corrugating unit 42
are both in their fixed'pOQitidn.
-FIGS.'IQA and 10B show a modification of the
20 mechanism"for'séleétively shifting the pressure roll 26
‘relative to the first corrugating unit 36 and the éecond
corrugating unit 42. 1In this modified arrangement, the
pressure roll 26 is rotatably supported by a lever 72 ét
- its medial ﬁorfiéﬁ. 'bhé end of the lever 72 is pivotally.
25 conﬂécted'through a}pih 74 to a fixed structure (not
-shoﬁﬁ) such ‘as a frame. 'The other end of the lever 72 is

‘connected to a piston rod 78 of a hydraulic cylinder 76,



“the through hol e 54a of the.race 54 may be designed to shift between a
first position i-n which the pressure roll 26 contacts the |Iower roll 34 of
the first corrugating 10 unit 36, as showyain FIG 2, and a second
‘position in which the pressure roll 26 contacts the Iomer roll 40 of the
second corrugating unit 42, _as in FIG 3., The pressyre raoll 26 may
then?be sel ecti §8I yh gﬁlfpﬁdlﬁﬁeEoﬁgaéF éqﬂﬂﬁtqﬁu§Q(ﬂh¥° % Q§4gﬂeiﬂﬁ9
first corrugati un|t 36 t he Io rall Qf the secq
corrugati ng un|?942 Thgpe ¥ ﬁF di %Iﬁ% ﬁﬁ% iS5 5 &5 ﬁﬁgtlnéchnit
36 and the seco LU n I fixe Sistg

g%% 93k QPQC?J.S%% fr%qf%;h el essdﬁé di% ‘itlvely

FI GS. 10A and.1 a nodi tion o chanism for "se

Shi f1ing the pressupeer gho?8cheldhl WA o il Joved! oA YA ranils 3G and

t he second corrugat ng unit hi's rrangenent, the pressure

rol | 26 is.rotatgPrugavaRgr Rmtbyssa | @tiveraelly | WhePdnd Hydraiic One
end of the”lever 72 is pivotally 25 connected through a pin 74 to a

fixed structurec{i9ghaeboms) isudeattvatieddtd theieby Nowerndne gilkkdera 72
'i's connected to a piston rod 78 of a hydraulic cylinder 76, 12 so that

the lever 72 is78¢t thkepressureoirollo@é tiwe Wought ikt codtact heith the

hydraulic cylinder 76 is actuated to thereby [ift the piston rod 78, the

pressure roll 2fower roll 40 of the second corrugating unit 42, as shown
" in FIG. 10B.

FIG. 11 shows a modified arrangement of the first



brought into contact with the lower roll 34 of .the first 5 corrugating
unit 36. Conversely, when the hydraulic cylinder 76 is deactuated to

t hereby | ower the piston rod 78, ‘the pressELe roll 26 is brought into
contact with the lower roll 40 of the second corrugating unit 42, as shown
in FIG 10B. FIG 11 shows a nodified arrangenent of the first and the.

second corrugaihdgtHei s6c3hdardredgaltawy iuniftlsC36 anand23shohh TRY FRBSS e,
the axes of rotation of the upper roll 32 and |ower roll 34 formng the

first corrugat?2ngndnBt 3§samaylhease@nd|mmethyesb@ferbhetathOQfth@tatlon
~of the pressure roll .26. Also, the axes. of rotation of the upper roll 38
and the | ower unb¢r4501brﬁ?ngnﬂhéoscgom@hioﬁﬂu@atmnggumhe £3risite in a

hori zontal pl angé extending directly |eftwardly of the axis.of rotation of
the pressure ree¥regating unit 3éppresdecased; dirvecsily aboxegshenaxishe

gl ue mechani sm 47 associated with the second corrugatlng unit 42 may be
located d§rect®§ PerahieReofokbe PIessmresrolle §ecohésébrﬁbga9¥ﬁg ofit 42.
This means that the alue mechani sm 47 and .t he ot her ‘gl ue .mechani sm 47

associ at ed 15 Fotafian;fE FPPSPPGGFrE§59|§G ang: ths FeTPddaftdd on thé

sane side.rel aLive, to ressyre roll t-her.eby _p
si nplification 9™ ﬁﬁ?n%gﬁaﬁﬁg°g dcpﬁﬁﬁﬁég % 6& 36n nt%e feed | eve
of the. nEd'un1§8riQOR€a1 plane extending directlj leftwardly of the

" axis of rotaticn of the pressure roll 26.

16 By means of this roll arréﬂgemedt, thé;glue
meghanism 47'associatéd with the se;ond corrugating unit
42 may be lo¢ated directly below the lower roll 40 of the
second corrugating unit 42. Thishmeans that the glue'
mechanism.47 and the other glue mechanism 47 associated

15 °  with the first cofruéating unit 36 may be located on the
same side relative to the pressure roll 26, thereby
providing simplification of maintenance and inspeétion.
In addition, the feed level of the medium 30 to be
ptocessed by the second corrugating_pnit 42 may.be made

20 hiéher than that of the embodiment shown in FIG. 3. This Hii
means that the relative difference bétween the}feéd leyelof
the medium 30 to the second Eorrugating'uﬁit 42 and that of the ﬁedium
30 to be proceSse& by the first éorrugatihg unit 36 may'be_made
smaller. 1In this way, the relativgly'small difference

25 between the feed leveis of the mediums 30,30 to be fed to
the first and the second corrugating units 36 and 42

: respectiveiy; may lead to the simplification of the



processed by the second corrugating unit 42 may be nmade 20 hi gher than
that of the enbodi nent shown in FIG 3. This neans that the relative

di fference between the feed | evel of the nmedium 30 to the second corrugating
unit 42 and that of the nmedium 30 to be prddessed by the first corrugating
un|t~36 may be made smaller. In this way, the relatively small difference

25 &« _petveen ghen{medst Lyetaref abBeciBedwidd 39 Qné?ﬁltjr@dféé’diﬂﬁof i st

and the second corrugating units 36 and 42 respectively, my |ead t he

sinplificationsydtdie thede 4b8RBAHI 16 GhAuS! ¥ crSIRC iV afppi idd tH6 FREI UM
f eedi ng system there being no undue force to be applied to the nedi um

itself. It smndqhdmaimggﬂfthat in the foregoing 5 enbodi nents, the
amount of travel of the noving conponents (i.e., the pressure rol | 26 or
the first corrugating stidhldcba@nfotéd shatndncahelFideypingt 42) is snmall
Thus, the universal joint as described above will suffice for the purpose,
that is, §or cmbmtimentshetl€® ampuntsofetraviel?@forttenendwvaimy rol | 34(40)
to the output shaft of the reduction gear 70. Further, for the piping
system of st exmmipondnte i hij.ehe phespueesuvel r2dla2é tde thepefinmstl | owner
rolls, a flexible tubular body may conveniently be used. 15 The
operation of tdRrmigafiingeeitndehpnd shet gecond corrugating unit 42)

is small. Thus, the universal joint as described above
"will suffice for the purpose, that is, for connecting the

10 pressure roll 26 or the lower roll 34(40) to the output
shaft of the reduction gear 70. Further, for the piping
system of steam fof'heating the pressufe roll 26 and the
upper and lower rolls, a flexible tubular body may
conveniently be used.

15 The operation of the single facer machine of the
invention will now be described. In the embodiment of
FIGS. 2 to 5, when a single-faced corrugatéd board 48 is
to be formed by_the combination of the first COrrugating
unit 36 and the préSSure roll 26, the pressure roll 26 is

o/ 20 shifted to a position in which the linerboard 28, and the

medium 30 to which adhesive has been applied, may be held
under pressure betﬁeen the pressure roll 26 and the lower
roll 34 of thé first corrugating unif 36. After the
single-faced corrugated board 48 with a predetermined

25 kind of flute (for example, A—flute)'has been'formed_ﬂj
the éombination of the rolls as described above, and when

it is desired to shift the mode of production into a



ihvention wi Il now be described. In the enbodiment. of FIGS. 2 to 5, when a
singl e-faced corrugated board 48 is to be forned by the conbi nati on of the
first corrugating unit 36 and the pressure roll 26, the pressure roll 26 is
20 shifted to a position in which the | T%erboard 28, and the nedi um 30
to which adhesive has been applied, may be held under pressure between Ehg
pressure rol | diF fexerthekindvesf r ol bt @4( pbrt 8Lamplé} EOriydgay L Nghaini t 365 %
After the single-faced corrugated board 48 with a predeterm ned 25 ki n
of flute (for Poemmire ¥oX¥1 R&)itashbftedfbonadpbyitbencopbiaeivenwetnt he
rolI's as described above, and when jt is desired to shift the node of - _
product i on i nitd:es seCorgl RTER@Iingnundt 42ut eT¢fthiexend) ethé- épeee) , the
pressure roll 26 is shifted to a position operative with the second o
corrugating ufedupers £ 19f sf'%‘?lﬂ,.‘thﬁées%éﬂ?‘ed%w?ns&m Rﬁzé_l.?? r60t e
driven, causin he races 54 wth the respective sector gears.
in the th$oug|’1gﬁ .-@%ﬁ_ﬁﬁe?&v? e%?§°56.8°_°¢§.-?2"s??i'h%?dtﬁ néﬁ fhe pen'éer
[err] of the through hole 5 of the rage 54 i eviated a predeternne
di st ance fromtmé"%g’nplﬁ.lﬁser ao‘?ét'ﬁ‘ée ?g%\éef)ﬁtéﬁ_peﬁ p?é?%l Pﬁ'ﬂ?f a%%miﬁcl, )
the pressure [Qll : 4 S_gccentri cal l v noved, away _fromthe lower roll
34 of the fi rst?‘ecgge%g}geéz?nig %ﬁi fh%G{'éﬁ%“?%V\gg# '(tj%‘ga I-%ﬁve?h? FrcaPdiisne
first corrugaigetd ateld g4%;ge%?em4=&'_ didtarce from the center 2 of
.'_th_é_r_aée,oute;;-per_ipherql spi:f_écg’.-'ﬁc_, the pressure roll
10 26 is'gccgn-t:::_i.'cal_ly-.mov'ed:_aw_'ay from the lower roll 34 of
the first corrugating unit 36 a:._i_ toward the lower roll
40 of the first corrugating _unit,.__{t_-.z » @8 shown in FIG. 3.
Then, the mg_d_-_;‘;urﬁ_ 30 is passed between the _uppgr roll 38
hnd the lower roll 40 of the second corruggt:ing unit 42 .-
15 to make a desired kind of flute (for example, E-flute). .
_'l‘he' co::ugaqu- medi\__n_n 30 is ._then glued on its flute tibs
. by the glue mgqhan_i_sxf\. 47 and is pre,g_s_e_d__,- against the
linerboard fe§ over_the p:essure_rol1 26 to thereby form |
_l_a_sing_le_-_-fac"eq_'corr___ugat_:_ed board 48 with a kind of flute
20 different f:cjm that formed by the 'f.i:_s't corrugated unit = \(J .
'In the embodiment of FIGS. 10A and 10B, the same
~ operation as above may be accomplished except that the
~arrangement for shifting the pressure roll 26 is

25  different.



Then, the medium 30 is passed between the upper roll 38 and the |ower roll
40 of the second corrugating unit 42 15 to make a desired kind of flute
(for exanple, E-flute). The corrugated nedium 30 is then glued on its flute
tips by the glue nechanism 47 and is pressed against the |linerboard fed
over Qhe pressure roll 26 to thereby forma single-faced corrugated board
48 whth a kind of flute 20 different fromgthat formed by the first
corrugated unit 36. In the enbodi nent of FIGS. 10A and 10B, the sane
operation as above may be acconplished except that the arrangenent for
shifting the presstremr@hkt2®ass ien shidereébtwill belGppareoh whiadt habe

b Ya it ) 1 i wad L ;
readiy deali WEVRPERERRBPREER, EEChosP el TIFY. PECrR=LEHT, HRRLANROLSLN, Fe®
di fferent kinpsodfctianeof sthegbppbacediscorrunstedvdmarsh wikhcdifgerent

conpri ses oneg gl sOfo¢Si M0k €e f acath TBEH e ey i 89 add 1] OP@h ¢ 1PREBadRe ah gyer

rolls, as opposed to the conventi_onal tandenu%ystenlmhich i ncl udes . two s?ts_
A - .

of single facePPRAIALAORBYSRY Ofie SSAB enddfisic FaEMBAE ohauiRgngdditiona
series. Foruppes amrasvbwerheodleq at bppbeklatoonheeedadentionay tandene

e ol el gy kA8, BERG UhalhgR L EhET At 4 2ng1 " A Rlchine
having the same machine formation arranged in series. For
this reason, the area of installation needed is only for one

~set of machine; the space may be efficiently utilized. In
addition, since power transmission mechénisms, steam and
N\ hydraulic/pneumatic piping systems and other components may
be used in common, the manufacturing cost may be minimized.
Further, since the amount of displacement of the pressure
roll is considerably small, the associated support and drive
mechanisms may conveniént]y be simple, requiring a
relatively low degree of machining tolerances.
While the invention has been described with reference
to preferred embodiments théreof, it is to be



hydraul i ¢/ pneumati ¢ pi pi ng systens and ot her conpoenents may be used in
common, the manufacturing cost nay be mnimzed. Further, since the anount
of displacenent of the pressure roll is conS|derany snall t he associ at ed
support and drive mechani snms may conveqyently be S|nple, -
requiring arelatively | ow degree of machining tolerances. Wile the .~
i nvention has been described wth reference to _preferred enbodi pents.

thereof, it i¥ndeRRFeod Lhat RIYLLRAEIADE PPEaVPEARLAARSVAAY aPPONS na;vgé

o Léd”ﬁﬁet“h“aasaéev“‘” TP [ o8 Y epeee SR8 Ex S HialsadHE™ of AR  ne for
nanufacturlngﬁn eﬁ€§ékﬂkh rygq&gg%gggrggLERg1%B#éns aggagmcenter sheet.

conpri sing corruga ing uni of meshi ng
corrugating rolls for forming a required flute on the center sheet;
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"a second corrugating unit which conprises a pair of neshing corrugating

rolls for f
. Jpositions
unit are fi

ormng a required flute on the centre sheet, wherein the
of said first corrugating unit and said second corrugating
xed; and, a single pressure roll for commonly working with

either said first corrugating unit or said second corrugating unit, said
preigyre roll being selectively and relatjigrel y novabl e between a first

operating position in which it cooperates with thé first corrugating unit

to enable t
corrugating

with the seCond corrugating unit to enable the liner to be attached
center sheet fromthe second corrugating unit. 2. A machi ne as defined
in Caim21l whereiln saiAd maclstneof ongatanudg acrtiur jargd eme s $eéedna ocorugegad ng

unit are ar

respectively, C . . { .
wherein said first torstig®onrtyaatiing i 881tn wh P8 line& omprtiisesl

of rotation
corrugating
pressure ro

he liner to be attached to said center sheet fromthe first
cuairMsand a second operating-position in which it cooperates

rb%réggd- £ ({:%34 13481 lél%aradlc?n t%ﬁlg\ sr?ae% iﬁg’l‘j" | % $ éifn%o;\’mwar dly,

pressure roll. S |

medh ity LoPFEgst Ry FBINs N rVRIRE Na SR i reRCOPHute on
nit Iles in a plane horizontal
the center sheet;y g =
a second corrugating unit which comprises a pair of
meshing corrugating rolls for forming a required flute on
the centre sheet, wherein the position; of said first

corrugating unit and said second corrugating unit are fixed;

'ahd,

a single pressure roll for commonly working with eithér
said first corrugating unit or said second corrugating unit,
said pressure roll béing selectively and relatively movable
between a first operating position in which it cooperates
with the first corrugating unit to enable the 1liner to be
attached to said center sheet from the first corrugating
unit and a second operating position in which it cooperates

with the second corrugating unit to enable the liner to be .

attached to the center sheet from the second corrugating
unit. '

2. A machine as defined in Claim 1 wherein said first
corrugating unit and said second corrugating unit are
arranged obliquely wupwardly and obliquely downwardly,
respectively, of said pressure roll,

3. A machine as defined in Claim 1 wherein said first.

corrugating unit lies in a plane vertical to the axis of
rotation of said pressure roll, and wherein said second
corrugating unit lies in a plane horizontal to the axis of
rotation of said pressure roll.

* [ L ] S *

ned in CCaiml
atopathe &fi s

to the

.to the axis of rotation of said



- 19 - 4. A machine as defined in Caim 2 or Cdaim 3 including
- glue nechanisns for said first corrugating unit and said second corrugating

unit, respectively. 5. A machine for manufacturing one-sided corrugated
board froma liner and a center sheet, said machi.ne being substantially as
her ei nbef ore described with reference to, and as illustrated in, Figures 2

and 3, or Figures 4 - 9 or Figure 10 or Ebggre 11 of the acconpanying 7%
dr awi ngs. * C L M S * _ _ gt

4. A machine as defined in Claim 2 or Claim 3
including glue mechanisms for said first corrugating unit
‘and said second ‘corrugating unit, ‘respectively. '

5. A'mathine_fOr manﬁfacturing-oné-sided corrugated
board from a liner‘and ‘a center sheet, said machine being
substantially as hereinbefore described: with reference to,
and as 11Tustﬁatedfih; Figures 2 and -3, or-Figurés 4 - 9 or
Figure 10 or Figure 11:0of the accompanying drawings.
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