Thissinvention relates to a nobile articulatable tube bundle cleanerqaﬂéfgqho
particularly, this invention relates to a nulti-Ilance cl eani ng neans f d#ps
use in cleaning the tube of a tube bundle. This is a divisional &apy

our co-peni%zg Eur opean Patent Application No. 86112295.0 fil ed Septenber

5, 1986 (EP/A- GildyiffriE wIPER SHEET h@w hedmeioy gor breputiNG PrHE ISAME t O
cl ean tube “bundl es using a hand held and manual | y operated cl eaning | ance

which is connected with a water source and a punp, such as a 150 hor sepower
di esel powered punp for delivering water through the [ ance gun at a
pressure of about 5000 psi OrBAGKIRCENDaOF| THEr BN ENFIGout 10 gal | ons per
mnute or less. Since a |ance gun of this type is designed to be held and
oper at ed tmnuzldld dfutthe Eapebtiomies l[int both the pressure and the rate
at which water can be delivered to the | ance gun. The water I|ne Ie:€

the lance gun Fheriprensnty iayenpped ekates EP&%PBO%W%fWJ\Pﬁrvé SRb t9e s’
operator of the gun is provided with a foot con%&oﬁied act tor for, turning

wat er . on AAdckeaningex sherihiiing Jluphetoitits ?%fb‘é"go SIE-rJa‘Faet‘? 5agkEs

Ct anie st of AR Coﬁgﬁﬁ%ﬁn%ﬁﬁr e A bR T ST aPREE Jed o400 ore
to the tub d whi | t

T or sagi §§s§l§£ﬁ 14 o kAP e PR & %rdlgp&sgf’%“@g’%rg#eﬁe'a‘éﬁr‘i’hmh

such as, fQr uffaéé}egg 1@@%%1 Falt® %Qn&@a Yhei dupss él@%n@.h@@ﬁ'ﬂ'&:ts,

| ance i s im ed an ess t operator of the lancé gun

| medi at ela}&d%ﬂ& Rifaid %waﬁg ﬁoutee@éaﬁg; ¥ En @Y B watie@ S50 18 iR IFapisHItoilleidsd
up in the line and can ‘cause breakage of the equipnment and, all too

frequent| y,r pRYSEpBicOBamES, t O the operators. The i nherent
inefficiencies and limtations of this systemare such that the cleaning of
t ube bundbes pescHIPptidg efee@diar Artonparatively slow rate invol ving many
man- hours of extrenely hard physical |abor.

Thi s Sheet HasEBeeqléEmimgxﬂ¢llets and rooms and for cleaning the private parts
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of babies before changing their diapers, use is made of water-
decomposable wet wiper sheets. .Those water—-decomposable wet wiper
sheeté could be disposed of in flush toilets after their use. They
comprise water-decomposable sheets made from fibers, such as wood pulp
fibe;rs or the like, and a watér—soluble or water-swellable binder, and
liquid chemicals infiltrated into the sheets. The liquid chemicals
comprise water, alcohols, surface active agents, disinfectants,
preservatives, essence or perfume, etc., additionally containing metal
ions which are for preventing the dissolution of the binder. The wet
wiper sheets are not decomposed while having the liquid chemicals with
metal ions aé infiltrated thereinto, and can maintain their strength.
After having been disposed of in flush toilets along with water, the
wet wiper sheets are decomposed in flush toilets or in septi.c tanks as
the metal ions in the liquid chemicals are diluted with a large amount
of water.

Conventional wet wiper sheets are not voluminous but thin, as

comprising a single, flat water-decomposable sheet or comprising two



2 * Milti-lance systenms have been devefoped as disclosed in U'S. Patent
No. 3,938,535 for cleaning the inside of nore than one tube at a tine, in
contradistinction to the prior practice of cleaning one tube at a tinme. In
this U'S. patent the apparatus includes an elongate frane having a

plurality,pf {nies ClseRRi NGhbers eovidr1dall Y rogehes. On ehebyfite; Cahenagehen
the frame and longitudinally alignable with the interior of a

cor r espongdbfigedt bridl W tofii pebemeeit saatehfsdalifidk eclenrtimg thearekndeddeveas
is provided for supplying water under pressure to a manifold provided on
the out er wrille beihbheldwitls hahils h tiey 41 difficwinteduredydiald Mgtfhb@éﬁrﬁ At
on the frame and is in fluid conmunication with each of the | ance

drivi ng nHehaej sthe svedl woppr osthiers fage FHEPRETY tAeTohABES R XS I‘iléfff&ﬁl%ég
into and out of cleaning engagenent with the tubes to be .cl eaned. _ The
driving neehadésmin this patent includes a nunmber of rollers whi ch are
arranged to pull or tug the |l ances into en enent vmththetub gk
cl eaned. Unf ofRurfEd8y, tPt ?%EalﬂbeﬁoFﬁu ‘ﬂ‘&lnof‘lﬁl sw%trréfr’rggﬁe %eafifse 1xe
undue wear_on critical ,parts of e Iances e

bl ockage EEF'IOPHE{‘?%%%’ i PRY Bk ?1“ lﬁ}Ptcﬁ e pu t\{?\\é%r%%ll%g g%tl(lélngi?%
flatten, slLi ai,nst, .a u I r

deal with°fh gl%?osrﬂ er%’-‘is tggé ?%]\Ejlen | Foyg&ééﬁar%%%ﬁc tB? ﬁe%%%&gufﬁ
a Cha"bef%ﬂeﬁouwgusﬁta%lﬂﬁﬁ%w@ beRsHet! Ned R . thELO¥LDhEd Whieet s
hose neans ‘are supported 1n a nested arPay nmounted within the chanber and
connect edy, mdy ddrit Jie8 187 Wiridurithsr EaR {1 kbpdhteknand uaraagaily eheiing reases

for novenen
in the buoyancy of the wiper sheet . As aresult, the voluminous wet wiper
sheets are problematic in that they float in water pooling in flush
toilets and are difficult to flush and, in addition, they are difficult
to sink in septic tanks.

The wet wiper sheets of that type are generally folded in four or
eight-énd packed in containers. In general, the thus-folded wet wiper
sheets are used for cleaning the intended areas while being still folded
in four, eight or even two, and after havincj been used so, they are

_ disposed of in flush toilets while being still kept folded in four, eight
or so. In those folded wiper sheets, air exists in the valleys formed
in the inside between the folded surfaces facing to each other, thereby
making the wiper sheets have a buoyancy, with the result that the wiper
sheets are difficult to flush into the_drainpipés from flush toiiets.
Some conventional wet wiper sheets of that type are perforated so as
to be separated into two parts via the perforation. In those, however,
the perforations are not long enough to make air, which exists in the
valleys, escape therethrough when the wet wiper sheets are disposed of
in flush toilets. Therefore, even though perforations are made in wet

wiper sheets, the buoyancy of the sheets could not be reduced.



3 therewith. The | ance advanci ng means ingl udes actuating neans operably
connected with the manifold bl ock for independently noving the bl ock
forwardly and backwardly in the chanber for noving the | ances attached
thereto with respect to the tubes to be cleaned. Finally, renotely

act uabl e cont rohe nE@rentaron [rsoticdedlopethbl priomnect gurokliemst sachcagathage
means for noving the block in response to a signal to thereb .

si mul t aneverst yonml detrkénebeuai rand dtsesb]ect dspbagraws-depaefesRostblEehwiper
bl ock. Further enbodi ments of the invention are defined in the
dependent skeelt reapable ofnbenng dispeted Ok AAWIoBYeERi ATESRMAENG PESROPSED0
much in the very significant savi
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tube bundj es. w ;%5(})131 4 284 BRNBOYESs Odnd a¥PTseptic tanks.

-4- acconplish this sane cleaning result using conventional

hydrobl asting ggehnel og W the HaRdneRBhAlLEo PBeitancassposhiLbRipenchest)s
woul d have required at | éast eight operators using three nachines and woul d

have in which air existing in the valleys formed in the inside between the

folded surfaces facing to each other can easily escape therefrom when
it is disposed of in flush toilets while being folded in four, eight
or even two, so that the wiper sheet is easy to sink into water pooling
in flush toilets and iri septic tanks.

The invention is to further provide a disposable wiper sheet, of
which the both surfaces are made to differ in their expansion in such
a manner that either one surface is selected to be used for cleaning
in different ways. |

: The invention is to still further provide a voluminous, disposable
wiper sheet, of which one surface is more expanded to have an improved
cleaning effect, while the other is less expanded to thereby reduce as
much as possible the am;)unt of air existing in the sheet, with the result

that the wiper sheet can be easily sunk in water pooling in flush toilets

and in septic tanks.

SUMMARY OF THE INVENTION
The disposable wiper sheet of the invention comprises a plurality
of water-decomposable sheets overlaid together and partly bonded
together at a plurality of adhesive parts, and is characterized in that
at least one of the overlaid sheets is processed to have expansions

between the adhesive parts to be voluminous and that at least one of



requited an estimated 960 man-hours of |abor. Thus, with the use of the
present invention, a crew of three nen was able to clean the sixteen

bundl es with an average of 16.5 man-hours of |abor whereas it woul d have
requi red an average of about 60 man-hours of |abor to have cl eaned the sane

nunber of ¢ ingllas 445 RGhee@BY €8t Ao sddltdPhaskl A14e6HNAINME of minute or

Fl ow rates and pressure rates can be constantly naintai ned. A diesel engine

operates bpsd 1< RrBrdlGhSWiebch alid eadstang imwatheasgatss fofarmledspeteaenf
the present invention is such that there is no need to vary the engine
speed andtims esisestes afuet te phaperpamsibres caof eskapel eabside fauhecwipert akeeay.
pl ace, thereby elim nating frequent shock |oading to hoses, fittings,
transmi ssi ons, Thenpdisppsaksleanaiipegi neheet of the prigreantd@nenBsdi FBRENSF
the invention will be further illustrated in connection with the attached
dr awi ngs @hera¢terized in thatjifeemprisess ypiersfecenpenaileiinanshest Wiieh
the sel f-contained nobil e tube bundl e cleaner of the parent appli c,% I on
Showi ng {heS paloy SHPaRSIGIFakbPK| TP FatiBhatf BBIFR hPObrpaRsible, and
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a fragnentt t . i . |
Figure 28chs Sl AURDGHtkr 86bb LR %o SN BinklnGodDnds 1t 2Bpllxalicy

a f rag”enbfré/dl%f.ﬁweo%ﬁkté’ | e akRE Alt@I0shEet lilgBrdeZéeditoFh gk @ xPpansions
Figure 3 1s a side elevational view of the scope; : Figure 3Ais a

top vi ew pét{ibén SEP BBV Paftguté Be voluminousFtger o 3fhé sdifference in
fragnentary front view taken along the lines 3B-3B of Figure 3A;
the expansion ratio between the both sheets which expand when their
crinkles are spread, that at least one of these inner and outer sheets
is progessed to have a large number of minute or fine holes trough which
air existing in fhe spaces as formed between the sheets due to the
expan_sﬁio_ns can escape outside the .wiper sheet. |

Preferably, iﬁ the disposable wiper sheet of the invention, two
suck} outer sheets are overlaid on the both surfaces of the inner sheet,
and the outer sheet is processed to have a large number of minute or
fine holes.

Concretely, in the disposable wiper sheet of the invention, the
adhesive parts ;slre aligned in plural rows at a predetermined pitch to
give the expansions in the areas between the adjacent rows of the adhesive
parts.

The disposable wiper sheet of the invention is packed in a container
while being folded, and is used while still being folded. Hence, the
disposable wiper sheet of the invention is further characterized in that
the folded parts of the sheet are partly cut to have openings through
which air existing inside the folded parts can escape outside the wj.per

sheet.



Figure 4 is a side elevational view of a preferred enbodi nent of an

articul atabl e head al i gni ng neans; Figure 5is a front view of the
head shown in Figure 4; Figure 6 is a top view of the head shown
in Figure 4; Figure 7 is a side elevational view with parts broken

away, of the L - ni fe r L Aviend iRian .
y "Mbté ﬂ%a@l&f}t gﬁgn&l’?ﬁ@é‘&kﬁ.e LADR’ 8REAE PV ii9f%ention is

Figure 8 is a sectional vie al'ong the Iines 8-8 of Figure 7,

Figure 9 k§1d@ed HAOFRIbABY %rféefai&i/hgg&iaepqﬁd 08 ffrthbe fllddd ABOEE adpshem
show ng the operative par?s in a different position; Figure 10 is

a schemat fg18iMe By &hbends peéperefidularmubt thdtrmed diyst imef irhehichsehe
I nvention showi ng the manner in which it may be used in cooperation with

t he nobi | eréadpeatvindl ¢hel twoefolhing linebi ghat intersect at Fightt englessane
schemati c perspective view showi ng the one manner of operation of the

pr ef er r edpenbbyicuento diavehepenigernthirovghwhdeh air existipg gmsddesthe fglded
schemati c perspective view show ng anot her node of operation of the present
i nvent i onparts can efiapg eoutsids yhe wWiper rehesthemati c perspective vi ew of
a third node of- operation of _the present invention; . Figure 14.is a
schemati ¢ per spBcEhs digpenable tfidaty ahaarit $het ERYeREPm thRetoliting Ldnest
the nulti-I|ance

Fi gure 152F§ geg%@%rq &9 _in‘gﬁt p_SFf?ﬁ%tjrﬁ}bsr ia (‘,’hé'ﬁ]s"‘t Ehe p?h‘?%%-% aeé)!arrgged
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be formed on the line of the perforations.

In another embodiment of the disposable wiper sheet of the invention,
the outer sheets to be attached to the both surfaces of the inner sheet
have different expansion ratios in such a manner one outer sheet as
attached to one surface of the inner sheet has a higher expansion ratio
while %he other outer sheet as attached to the other surface of the inner
sheet has a lower expansion ratio than that of said one sheet and that
the gxpansions formed in the former outer sheet having a higher expansion
ratio are larger than those formed in the latter outer sheet having a
lower expansion ratio than that of said one outer sheet.

In the disposable wiper sheet of the invention of that embodiment,
the expansions are formed in the regions between the adjacent rows of
the adhesive parts at which the two outer sheets are bonded to the both
surfaces of the inner sheet, at the same intervals as those at which
the rows of the aahesive parts are aligned, and of the expansions, those
as formed in the outer sheet having a higher expansion ratio are larger
than the others as formed in the other outer sheet having a lower expansion
ratio.

Also in the disposable wiper sheet of the invention of that

embodiment, the outer sheets are processed to have a large number of



practice of the present invention; 6 Figure 18 is a fragnentary
view, to an enlarged scale, of another type of nozzle that- nay be used in
the practice of the present invention; . Figure 19 is a fragnmentary
view to an enlarged scale of yet a third type of nozzle that nay be used in
the practycg,pl 59%191%6?18%'3'E‘P{P&Edlprﬁ{hi%dair existi 9W" enéUspaces between
fragnmentary perspective view to an enlarged scale o he control panel
shown schepgtdhald ¥nbot §igd ehe ihnkd SHOWE RAnde AL bLLS1 BRI wiPedhebt .
the electrical systemof Figure 16 may be operated. In the

drawi ngs, in thg tud aiepbsabléhdidelrysnget bE €he dnventeoncahihatiexaidipents
such as nuts, bolts, screws, welds, unions, junctions, valves, etc., which
are const fuciedieidabier shet tihe théiferancedln itheeexpahsiomaeathaviee twaerh&be
shown since these are matters within the skill of the art. . Turning
now to Fi gunerishadicped the mawerashest lhavwiageadiigher sypanpien gavrdor i8t3bi
desi gnated generally by the nunmeral 10 such as a conventional truck chasis
100 (e.g. ortheraite Shdeloigsiss thabh thecdbfferanaeeincEhsi pame digtween the
appropriately mounted on traction neans such as _tractor treads, skids qr

more pref aRBBEySheglednd the PerehReREnhaRiRg G LOYPRS P 1AL Fat8wEs 10 3
Sourct such s, an, el SaTbusian oap B (8 Apullesel fOp pd bl
e Vel Vet R ERe e A Re BOE BRER 00208 PhdtsRed remtel y

control | ed ad] g*lﬁrsec ﬁoﬁcﬁg?%@&%’n&‘Eﬁ%‘ﬁg{ég‘l{/\%ﬁol@% USHd ONdF tRRAHRRL ion

fromthe punp arg o recy ter t6 the water tank 206 in

a manner 39dchQba@tPH] AASeid Gk Lidl 8b -gﬁség,bed- Ret urning now to
Figure 1, the water pressuring neans deliver water at a predeterm ned

pressure and vel Wid oPrassiiedrart aatdelayerybaeananal aanatanpisofubate or
construction which will conprise, for exanple, an assenbly of several
connect edwaitpessaslllalel effmirdsd ;f | exi bl e hi gh pressure hoses adapted to the
specific constructi-on of the :

a step of applying the resulting mixture of the raw material fibers

and the water-soluble or water-swellable binder as prepared in the
previcsus mixing step, onto the outer surface of a paper-making cylinder
having a large number of small projections formed on its surface, to
thexeby form a paper or fiber web having minute. or fine holes formed
therein in accordance with the small projections of the cylinder;

a step of forming a large number of crinkles on the paper or fiber
web having the minute or fine holes;

a step of overlaying the sheet as prepared in the previous step
to have minute or fine holes and crinkles, on a sheet which has crinkles
but has a lower expansion ratio to expand more poorly than the former
sheet when impregnated with liquid chemicals, or on a non-expansible
sheet having no crinkles, followed by partly bonding the each sheets
together; and |

a step of impregnating the thus-bonded sheets with liquid chemicals

to spread the crinkles of the sheet having a larger expansion ratio,



articul atabl e support nmeans (to be descrikhed) for pressured flow of water
to the water discharge neans (to be descri bed). As schematically
shown in Figure 1A, the punp discharge line 300 |eads to the boom delivery
pi pe 306 which, in turn, |leads through the interior of the pedestal 402 to
a swivel valve 307 of, any suitable conventional construction,|leading to. the
boom pi petB8reby forming Pxpag§hans t1hddies aF8Rs thREWRET FhgepRIRTS sive
shoul d be ar]i:tiuI atabl e for %%%h vertical and hori,zontal .novenent as

di scussedPPR-Eht"afdt SheF% r’rPgaBp:L?E%??-o??‘%ﬁﬂfl?ﬁloﬁﬁﬁlEowpri se channel s

for carrying .tgﬁ tuRul gk, IRMREL.s Egg{qéiﬁéln%bé g ts%rbl%eu%%%y sHEBES oM the

order to provide sUpport, where hecessary, but Wore Importantiy, as a

saf ety ”?ﬁﬁ%ﬁtmﬂ,mﬂi @kszafgi‘ggﬂfet&apﬂ%hgngﬂéet Md-RASLUCIbwEE & éﬂ%i%eao
sk o nel . Ho ntal an

and to mnimze the ri Injury to operating perso riz
vertical ékblaﬁ&i';%dﬂ@ FhEn GV BRI ARy ROV AL T Brota nbeeRpONS SHI sBbe?
boom hori zontal I'y rot'atably nounted on the chasis 100 and t hrough the

provi si onw@khaRPeophkBé € i FRAE as el Bindriskeadwhi De WheUSHEStE hBvihgulingte
pi stons, etc., carried by the boomin order to provide for vertical
novenent blreféné. hdlddhanghcrhnkbesm sraysede asotin eshtdinr ahkeky and tdtetadhasl so
100, and in order to increase the height to which the boom
REPLACEVENReSMHPET surfaces of the inner sheet. In thisg-the thuseaBbackedhiotlter
may suitable be a pneumatically powered renotely controlled adjustable
val ue of ghgetsrramade o kave exnansbens duediq fbs diffierensepunphaiss@amsgen
line 300 to recycle water to the water tank 206 in_a manner and for a

pur pose t 525&0| Retefeqiesbe) bner sheet and ke Prter ShERtEL My TRy 9xpPant when

t A del i t determ d l,
t“‘él lﬁieiéﬁiééﬂ.ﬁfa”r‘i’ L Valiree'ﬁﬁ%sa ,ﬁarnr;l %%L?aﬁéf{a”%%%ﬂﬁiﬁéﬂ%ﬁ%h%%1%59
Wi conpr,i [_ex €, an ass of several. connecte i pes an
rei nf orgggxisrel%g?% %r?g%sprbeogtgursgrﬁgggé %\%Ia%?%acf‘rfeg't he speci f!ocIo
construction OfI'hyEﬁlt%rrt éﬁé’é@%ﬁ&'/&r %Hggﬁgn%hfﬁ?é& éié’/PngfﬁEié&,e%rfe%mple ,

pressured flow of water to the water arge means
in a ctinkling process in which the sheet(s) is/are crinkled by means

of the_blade as applied to the surface of a drum having a high rotation
speed érior to being transferred from the drum having such a high rotation
speed to a drum having a low rotation speed.

« The disposable wiper sheet of the invention is used, for example,
in cleaning toilets, and is disposed of in flush toilets after having
been used, and hence, this is decomposable with water in toilets and
in septic tanks. The disposable wiper sheet of the invention comprises
a plurality of sheets, in which each sheet is paper or non-woven fabric
comprising natural pulp fibers or chemical fibers of, for éxample, rayon,
and is made to be decomposable in water. Those plural sheets are made
of fibers of, for example, natural pulp, and a water-soluble or
water-swellable binder of, for example, carboxymethylation pulp or
carboxymethyl cellulose, which is to bind the fibers. The plural sheets
are bonded together, for example, with a water-soluble adhesive such '

as water-soluble carboxymethyl cellulose.



be déscri bed). As schematically ghown in Figure 1A, the punp

di scharge line 300 |l eads to the boomdelivery pipe 306 which, in turn,

| eads through the interior of the pedestal 402 to a swivel valve 307 of any
sui tabl e conventional construction |eading to the boom pi pe 308.

The support nmeans for the water delivery neans should be articul atable for
both vertical Tpel Horaiophestmdoznese idsthe siqusndd onnnandeapoy exnfsicpnakbhe
application and should conprise channpels for carrying the tubul ar menbers
conpri si ndf t ReinGt dPComPesRd \ineaeRti% bRt t 30 3¢ deosupp®Bited wher Ehose
necessary, but ng& inporkantly, as a safety neasure to m ninmze danage to
equi prent™FREINE jﬁﬁﬁl QVPupture and to mninmize the risk of injury to
operating personnel. Horizontal and vertical articulation are conveniently
provi ded t hrough the provision of a boom horizontally rotatably nounted on

the chasis 100 and throughdhe. @gﬁghig?goﬁf%gfﬁ%?%?&?(;geans, such as rack

and pinion gears, hydraulic prs he boomin order to

provide for vegijcal i@&g&gﬁ%&%ﬁg@%ﬁ'ﬁﬂﬁiﬁg the M%@gtpecmfo%dﬁhe

directly on the thasis 1 rease the height to whic

the boomdisposable wiper sheet of the invention. -9- My be raised, in
accordance with a preferred enbodi nrent of the parent application, a

pedestal is nopiged om) t(Be odashoewsd GheaddosHesdotibnal e @F Plutdlesheets
pedestal. As shown nore clearly in Figure 1, a cylindrical boom pedest al

402 i s noomiregibondétiecoghabes tblfli veatheotidspngabbemigearshd@t oSthednvedtoon.
t he boom pedestal 402 in engagenent with a power driven pinion gear 406 for
rotating the bBbin £0is e Paddiyzentaplanr vtewoshowing pine exnbgdimengsofsthe
powered by a hydraulic nmotor 407 which is also nounted on the boom 402. A
boom supp?RdiyB Rattegineédtha dherorAhhgéiPesosheet of the TiRvRTNEMow t o
Figures 1, 2 and 2 it will be seen that g_channell ed boom 410 is

rotatably supptt¥ed o CRe SEBOATRERPY T I 1 shEahings the Mot ¥eB
whi ch paper manufacturing process.

F'ig. 5 is a partly-enlarged view showing the cylinder used in Fig.

Fig. 6 is a perspective view shoWing the disposable wiper sheet
of the invention as folded in four.
B Fig; 7 is a partly-enlarged view of Fig. 6.
Fig. 8 is a perspective view showing another embodiment of the
disposable wiper sheet of the invention.

Fig. 9 is a cross—-sectional view of the disposable wiper sheet of

Fig. 8.

DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION
The disposable wiper sheet 1 of Fig. 1 is used, for examplé, in
cleaning toilets or cleaning the private parts of human bodies, and is
disposed of in flush toilets after itsuse. This is decomposable inwater
pooling in flush toilets or in water - in septic tanks.
This wiper sheet 1 has a three-layered structure, which is comprised

of an inner sheet S1 and outer sheets S2, S2 as attached to the both



carries a boom cylinder support 414 to whigch boom hei ght hydraulic cylinder
412 is nounted at the I ower end thereof. A boom height control piston 417
i nterconnects with a pivotal boom piston support 418 nounted on the
channel | ed boom 410. | f desired, the support neans may consi st

cosent ol Liteflegs CoPlysich 80 shie oo 0, Wi umLer o) Vecﬁ%%%%%;
e descri rconnect e WI wat.er |ver
o Pﬁg ffg‘?e h%tr% Q d (#lhke y Ig l tler reac a%p%ﬁe

end of th oom wever’ 1ni order i et ease

t ube bund lgﬁé}f t t g | oAl | n d
with the \%g?gé |€grggsngfadnf;%&?% g%bor&anc% vmt ﬂ%dgéﬁ(?%{?apgg g@%?ﬁ%ﬁ?
of the paéﬁeétasapua%aémmkléfq&%egsam%@hsver@yiﬂ%s%‘bu&f}?aseadl&fv xPAnk9eH
410 for carrying an extension of the water delivery neans. The scopé neans

can be of ratkboiregRNesed o @dséxpiaid pBoeDPRIHeR 11 i.sf Difip xR} wORE 18 quiBse
pi eces of pipe of the sane or varying |length (not shown) that can be bol ted

or threadeddtits lriakdesfatdasprean, 440 ithia mencetihkbedl anmhisetheddifore not
-10- provi sion of a scope neans of this nature suffers fromthe

di sadvant egpansibbe ng Theposter sheetswh2 h SZhee e ardddedatildavei skimildmnpody
to the equi pnent and operators in the event of a rupture or break. Also,

t ube- cl eahRHg @perah ieXPansLeD Patiot Cmepst satéakitq iewpandpopeatLy (whege they
connected or disconnected. The saf e%%gpr obl em can be partially overcone by

encasi ng £k& ngnﬁﬁegﬁ’% CRELE r%ftm%‘IJrSWe PR sT%lﬂdéPeéé}He
till ht at th d o] th f
count er _bEPERE A trearts - (Aot SN lﬁ?ﬁ%&”% ot abr bt 1550 ThRcOUEe T sAES 52,
As ted t b t hat
thengd\e/anfk'agéeggtﬁg Jeess%tdg?:ﬁe%g}’%r %nst IOBS#/ ?\thoe%@]%g%ﬁg ﬁ%ans c%noge
attai ned phbBoUardile papedliasadvant 2063 b W ufinblese Hedsly EREELE0R0 £rom

t hrough t he provi sion chdnnel éd 'scope
that constitution, the disposable wiper sheet of the invention may have

a two-layered structure which is comprised of one inner sheet S1 and
one outer sheet S2 as partly bonded together. Also in this two-layered
structzlre, the outer sheet S2 is processed to have expansions between
the adjacent rows A, A of the adhesive parts a, . . . a.

. The inner sheet S1 and the outer sheet S2 are prepared by bonding
raw material fibers of, for example, natural pulp together with a
water-soluble or water-swellable binder. The term "water-swellable”
means that the binder is swollen in water. The water-soluble or
water-swellable binder includes, for example, carboxymethyl cellulose,
carboxymethylation pulp, polyvinyl alcohols, starch, carrageenan,
galactomannan, acrylates, etc. With the water-soluble or water-
swellable binder, the inner sheet S1 and the outer sheet S2 can be
decomposed in water.

The sheets S1 and S2 have a large number of minute or fine holes
formed therein. Thosé minute or fine holes are formed in the inner sheet
S1 and the outer sheet S2 while the sheets are produced in a wet paper

manufacturing process.



reans’ 420 nmounted on the top of the chanmed ed boom 410. As is seen nore
clearly in Figures 1, 2, 2A, 2B, 2C, 3 and 3A, the channel ed scope 420 is
suitably rectangular in shape and is supported at its forward end by
rollers 422 so that act uation of a scope cylinder 424 will cause extension

f t t .
oxt ondor bt stof 20 S5 e aRuRa 0R SRt Siodl PahliZaGEdRing ghogtus SaPRfen
by an adap rmélaéridaz.lfgflﬁgré‘(&or gaf'(é%:a\ﬂ%atllé naturad.epulp and a water—swellable:L

1- .this constructlon It is’'necessary tO provi one or nore reinforced,

flexible RigRePraRIVLES d&%%?:ymg‘%hi?laﬁi?&?9ﬁi§fdr@<é@i§r§@§ﬁ5tlf@ﬂabéﬁl<ﬂ stock
w t hstandi ng an internal preSsure of about 10,000 psig. or nore are

flexible thank 10 rsabheth ealtery dfd coparad itekiie nalfeopaktls $a thatritke
m ni mrum safe radi us of curva- ture increases exponentially with the

t hi cknesspand Ui argtieestotkt ddhdwse toTbhre efuwter; sumfacdest ttherayhinder 12 due
reasonabl e di nensi ons for the channel ed boom a plu- rality of reinforced
hi gh pressor éhkoskscikatyqn frowsshoeefronavhaup ddt éo fpumepapenf(abdiber
i nches are used to transfer water fromthe boom hose 308 to the scope 420.
I'n accor daebe Wi anound Sheosyrface: ofhen thusnfamsed mangmol (@r3f2bex Wkl Widd
at the end of boom hose 308 simlar in construction to a water n| fold %30
at the redrapfgesredninthihferel %@JpéOﬁ‘?Ol%m&hﬁPelﬁﬁﬂl?}Eﬂ doP3Es En%PrJﬁSé

are fluidl nterco nect e W|th

pLessure f I d RPXGH bR %BE aI | gﬁoﬁfﬂ Ilg g{%ﬁ%mﬁ%l% P28 4 ¥, ]
T 430

dotivers P Phe PEEESE 45 THe LIRS %&ge% PROFRESEL 55 19%0 ?2@?"3??“%%
theret hroygh f afyd %@ago PEAGL QRoM b 1 s3p 26008 Gload AdEdn @ggbrégécems d&%

with a flanged end own nor y 1n Figures 3
and 3B.  yhich eneJPaecevvac&l%uahS@ﬁ@r&%ézeqmbé@ m)cwna@cﬁcﬁ% h@nutBeo®Hinet
of the water delivery nmeans may be of-"any suitable construction and nmay

conpri se hFefgheh8led 3 Pl Ml kihit DienpZEhesdehs ity lofr ehé s bcthe paper
use in

(fibersweb) W against which the projections 12a were pressed is reduced
to give minute or fine holes through which air passes easily.

'£he sheet (outer sheet S2 or inner sheet S1) thus dried on the drier
drum 16 is wound up via the winder drums 18, 19. A doctor blade 17 is
applied to the surface of the drier drum16. In this system, the rotation
speed of the winder drums 18, 19 is smaller than that of the drier drum
16. Due to the difference in the rotation speed between the drier drum
16 and the winder drums'18, 19, the outer sheet S2 and/or the inner sheet
S1 are/is processed to have minute or fine crinkles. In that manner,
the outer sheet S2 and/or the inner sheet S1 are/is subjected to the
crinkling process (creping process). In crinkling the sheets Sl and S2,
the difference in the rotation speed between the drier drums 16 and the
winder drums 18, 19 varies depending on the respective sheets. The
difference in the rotation speed between the drier drums 16 and the winder
drums 18, 19 produces a difference in the degree of crinkles to be formed
in the inner sheet S1 and the outer sheet S2, whereby the expansion ratio

(crepe ratio) of the sheets to expand when their crinkles are spread



different situations. Turning next to Figures 17, 18 and 19, a few of the
many types of nozzles that can be wused are shown by way of exanple and
illustration. For exanple, when the tube bundle cleaner 10 of the present
invention is to be utilized to clean the shell side (outside) of a tube

bundl e, a %I\?m% %%ﬁti"%?ﬁl@a%ﬂﬁl@ihne%eg@éé(t Aynls & 'f&vﬁ@x@%&%f‘@n et iR qkRat

435, as s exanple, in
Fig. 17. ig Qféf‘soédm%r\éf?%hréﬁ&) eghogi M cronkl @ aedaDZ Z T eadidfd £ 5hdées
is secured to the face o flanged end plate 435 by any suitable neans, such
as, for ezanphee HIIPRIS eRbafblisnli2tbecuiemt tig,bhbbsa lHighas irepet kaatigh
aligned bolt holes 146-148 1n the flanges of the end plate 435 and the
nozzl e adgpaertidQinned Whdedr Sdonnect or 150, provided at the free end
there- of with, for exanple, the spoked nenber 152 of a hammer- nut union
is fixed to th#¥heoezd evacaptselubde bénder suchexasecazboximetisl defluliosewis|
be observed that the tubul ar connector 150 is an Iedtéf. ., at an angle of -
about 100used) iftrbsraphéiadite e sheesednforeor Fhterithesshrats abe €riakiede
because the scoge 420 will normally be at an acute angle fromthe

hori zontal whef ?tlmﬁ%ﬁfﬂ@ﬁgeﬁlaar\'ﬂy’p'BEi.‘?‘i‘Eﬁf’ecThPSFst%énﬁuﬁ?ﬂ?@%}%%ﬂgﬁﬁh‘ar'

operations. Wth this_construgtion,._the free end of the tyhul.ar connector
will be iﬂsail—ine%ﬁen?i(éﬁry Ve tti%ear (%gsi%f} GABGRAVE f i q@pPiied onto the both
hanmer uniQn_.nate I s.securely.threade t o) e

exter or | JUPFrOaREr Sregitag | diean, S0 aid Silredd BB i JRERRbresrs bl
156. Thep | Vi ' r ' 5 | i bt h
whi oh wat 2L Sraqrne TROEAGe Moch AT caEely AL BBHCSIYPTRE FEERICD R the
deposits gfrkhEeShQ hivkdendfadneaikdbgaPad e ar e, aoMpaf alianplik, sastimdg.
are selective- |y easy to renove, two or three of the water jet tips 160
may be usgd, e | farudiweOne iy Ibdje ftie@xialpliee WaterAgoTayns i darkigmeithgl
nore refractory nature. If the face of a tube bundle is to be

cl eaned, tbtltbos®r union nmate 156 may be renoved fromthe spoked nenber

152, and, with reference to Fig. 18, an el ongate hamrer union mate 162 may
be fixed therehfiter the outer sheets S2, S2 are overlaid on the both surfaces

of the inner sheet S1, the entire structure ciomprising those sheets is,
while being moistened, sandwiched between hot plates 4 and 5 or hot rolls

under pressure at the parts to which the adhesive 2 was applied. The

hot plate 5 or the hot roll is provided with projections 5a, . . . 5a,
in accordance with the adhesive parts a, . . . a, and the sheets are
pressed against those projections 5a, . . . 5a under heat, whereby the

inner sheet S1 and the outer sheets S2, S2 are bonded together at the
adhesive parts a, . . . a. The wiper sheet comprising the inner sheet
S1 and the outer sheets S2, S2 were bonded together is shown in Fig.
2(B).

The thus-bonded inner sheet S1 and outer sheets S2, S2 are then
impregnated with liquid chemicals compriSing water, alcohols, surface
active agents, preservatives, deodorants, and essence of perfume, and
additionally containing metal ions for preventing those sheets from
decomposing in water. After having been thus-impreénated with such

chemicals, the crinkles of the sheets are spread so that the sheets expand.



The el ongate mate 162 is connected with d2second spoked hammer uni on nenber
164 by any suitable neans, such as an el bow joint 166 secured to the

el ongate mate 162 and the second spoked hammer uni on nenber 164 may be
exteriorly -13 threaded connections

168 and 170.cp.14 SEEQNCLMATURE U NNoBLE hERLEAS, | BOMdie SEruIRdk baphigion
poke er

second s anmer e and a plug 158 equi pped wth a water jet

tip 170 cal {16 GeGW EQ, a8 BEGNW HAPEEFa it ORNER thel dAnse $Hedt WAl ethe

can be jetted into the end plate  of a tube bundle in a horizontal

directi onguter sheets 92) epdekpafd Ghexwrd drieatlgsitenotha intker isheat Shibehen
bundle, it is necessary to use a cleaning |ance of the type known to those
skill ed ignéhe catihklésweranspuead anthenefbreoaprirsBign 2éConddeccontaesheets
preferably made from high strength steel, having a dianmeter |less than the
di amet er 82, &2 shalflohbee cthenexpansdops &i ded wiBh bevwgrs, the AfiRsentr Equs,
for interconnection with a water supply source at one end and with a

nozzl e, sBehRasofartheopidbgsivpapettdal -nozzl @- aist BeretReE, dtf wipercgpest
drilled about the periphery thereof with a plurality of orifices facing
forwardl yl Fheerereducad MeyaPRaValy™b®oushe path of travel of the lance so

t hat carbonaceous and/or _cal careous .depasits, | oosened.by. . the . :
forwar dl y- di r e€PRd-1B#G ic@@g‘l&?isd‘f”svbdg'@'&&‘aﬁae SRRE FRSPL ﬂelscdﬁ‘PFSPn?FS‘\%,
fromthe tube bein | eaned wever . . f : .SU

of the caBoRERR BETRLrAET Ery Togre ey SFLe R chtidinRy oy B8 eACIsERy
water thr : 915'$ or o] | LL68Ssl Sed NHE! rupPt e avdtY-Gwandadas-
gerous buﬁ%ggﬁ% 0 %’ydrosr{eat {:%L%‘;S’x su!fgjég\%ffl Stodcc%r@ tlﬁgt gan rupture the

| ance andcLpbik gnd iy CRAIGH R plNhPch Sis dnl OAG-{i6ldr RERGLT 01 A fHe0uzben
of a nmeans for Im~ 1 nating Fﬁe sl ow, dangerous and inefficient

one-tube- gheetd- bR sol aaniche tHelRrguandhahose @¢enventinordld watsat.soluble
However, this has been a probl em for which . an easy solu- tion has not been
f ort hcom agrbérymextayplaslliflesesehdth imappiiad btonecHameceheehdste dond them
increase, rather than de- crease the hazardous nature of this operation
because thgepbesj hirkikinjidgfedwictibthe kiehigl dlonscesdstsinasin hbe ddsudd chamigalss
the water pressure in one lance is different fromthe water pressure in
anot her | &nctorn paidgedecompiedese eBhe fthusfosmedr hridaed GEMRESGESS PrFyent
st eel

the bi;lder and also the adhesive parts from being decomposed. When the
disposable wiper sheet is disposed of in flush toilets after its use,
the Jliquid chemicals existing therein are diluted with a large amount
of water so that the binder and the adhesive parts therein become
decomposable in water.

Fig. 3 shows one embodiment of the adhesive pattern of the adhesive |
parts a, . . . a.

In Fig. 3, the inner sheet S1 and the outer sheets S2, S2 are partly
bonded together at the short linear adhesive partsa, . . . a represented
by (1), . . . (l). These adhesive parts a, . . . a are aligned in rows
in the direction Y at regular intervals. As in Fig. 1, each row of the
adhesive partsa, . . .a fhat extends in the direction of Y is represented
by A. Those adhesive parts a, . . . a are aligned at certain angles
relative to the direction of the crinkles b, . . . b of the outer sheets

S2, S2 (the direction of X) and relative to the direction of the rows



-14- tubing of a water |ance tends to say3 and the probl em of sagging

I ncreases as the length of the water |ance in- creases. I n
accordance with the present invention a novel and unique multi-|ance

cl eaning systemis provided which solves the foregoing and ot her probl ens

associ at edfWwth8 awdive phwial &) Y. of vat efthd Aeesthiensé)t.aneheteFord cathed
plurality of tubes in a tube bundle. Turning now to Figs. 7-10,

there i s girdwhklasnb) ti -.| anbeateld adkeanbygtlsy ddhesdfvet parpsesent .i nvant ithe
desi gnated generally by the nunber 70. Wth particular reference to Fig. 7,
it will beaowsehA,that .t Reofiuthe -adhesiwvet phetslamani ng. sy remfdemednpt i map1lar
el ongate frame 740 which is channeled so as to define a chanber 701. As is
shown nor énges¥pls inp e direqtieonciodngate frame assenbly 740 is provided

with a slot 708 which extends the substantial |ength of, the frame 700. The
rear of the el &f§&Feths sheetaccls Ser oxedri MPregrEdedawtith ldauidozhenicalis,|

e O B AT 080 R 50 S0 250
hly, dividi h. 740 int . t 703 . b |
ouanl v S SoRGRaE L0l NP2 LRSI BRED! St R Shoot

t ock, 0, | t obhe,f t f
sLock: ScOERils 8 e EITRE T i otk oo sylfc MBI L oo s

gears 714 %h%@ﬂ\}e“ﬁh%s cpanber 701iak bbieRlspRGRECsS | W qRSEEE b at)

adj acent the front end thereof ‘and the back end thereof to provide a guide
means for iantpedigertibal 8f A6 tWhe bar&sConnect ed, atyyt.heas rqpfoseadtd Reiref,

to manifold nmeans 706 and at the rear end thereof to nmoveable drag chain
mount 726 théheutenishelet ste2NSSY @&pahdcbashly sttt thdélotHer parest ehgul.ar bl @k
of stainless steel is novably nounted in a | ance housing 702. A plurality
(e.g., fowms)saridwicdes] Gebwvemapihe adjaceatradhresivet parted aa gr eBerahy chefparts
10, 000 to 15,000 pounds per square inch feed to
(2), . . . (2) of the outer sheets S2, S2 are easily loosened due to
the spr=ead (@), . . . (&) in the direction Y. As a result, formed are
valleys (3), . . . (3) in the region as sandwiched between the adjacent
rows A', A of the adhesive parts a, . . . a as aligned in the direction
of ¥, and those valleys are between the adjacent adhesive parts a,a.
In a&ddition, also formed are hills (4), . . . (4) (expansions B,
B) between the adjacent parts (2), (2). In that manner, therefore, the
expansions B, . . . B are formed repeatedly in waves in the region as
sandwiched between the adjacent rows A, A of the adhesive parts a, . . .
a, at an alignment pitch that is almost the same as that of the adhesive
partsa, . . . a. Those expansions B, . . . B improve the cleaning effect
of the wiper sheet 1 of the invention.
In order to make the outer sheets S2, S2 have the expansions B, . . .
B, such as those in Fig. 1, in such a manner that those expansions B, . . .
B each may have suitable spaces C, . . . C, it is desirable that the
difference in the expansion ratio between the inner sheet S1 and the

outer sheets S2, S2 that expand when their crinkles are spread is defined

to be 20 $ or more to 80 % or less, as has been so mentioned hereinabove.



-'15- the manifold neans 706 through a pl rklity of feed pipes 709.

As is nore clearly shown in Fig. 10, the hoses 720 are suitably connected
to the nipples 188 of a nmanifold 180 and enter the front end of the stock
seg- nent 703 of the elongate frame 740 through forward side opening 711.
The constructi D thke thsHficnesl, eipdvbHedBq,i foimivaretthe etpsardiwnisnBFi.g. -
19. In accordance with this enbodi ment, the manifold 180 is, in essence, a
t ubul ar pBpen 118% heaging detiweed bhenad]acerdn noaseAl183 Of xeke tadhasd viengarts
thereof and adapted to be secured to the spoked hamer union nenber 152
which is agcured.bg,wag &h theBucrpas-seakienaly vHRY ffd Figrz12d Qdaghsr these
to the flanged end plate 435 at the end of scope 420 (see Fig. 17)... As
shown i n ekpanafonsifd ok e- B @FOARCRNtRE FSPAAES Che- ot e CrcRETEEER H'& GHELE
pipe 182 is fitted to a uni- versal joint 186, whigh, .in turn. Is ured to
b Suppor t SRRERBE27232 ARG IGREATAEhSYs] FCRFSIILYp Hie SagptrebiziPed

h bul ar. pi 182 al he_ | h ) ' ;
or cf or abl SBSF g 4 VB AEFGHSORHR (MRE 4 neW Bt e, 0 Bein SR ER Bk, digposed
t her et i L.h, _qui - d Jpk i : he h
ar'e. nest GCH HORHF ABIE R Ans (S s oA L F AR aRLFRe PRECER T T ek s

the el ong | agrChphd roalY 3/33raBd PASEh&l Dk Releet
drag chai ﬁhgﬁ&?gﬁ?%ﬁtgi&%s@g%%l%eggi ﬁgﬁ?o the mani fol d nmeans 706. Theee

drag chai 817384 ithe"Bibé £ & He tishg2 regy f ohdcoraiegIinG thy Buswarady efdting wilpein
nount 726 which extends through the slot 708 at the top of the elongate

frame assemrbky 740s lowered, ankr dg additbomy evdterwpeaetiretes bfitediheerdomer

used to carry hoses and other conduits that nove forwardly and backwardly

al ong a | sheat $htamdothérausr sBhethd3®s Santhrougs thbsermimur oF fing heoles

drag chain, as shown in Figures 7, 8 and 9, are thus protected frominjury

from 3, resulting in that the wiper sheet 1 is easy to sink into water pooling
in flush toilets or in septic tanks.

In the disposable wiper sheet of Fig. 2, all the inner sheet Sl
and the outer sheets S2, S2 are processed to have the minute or fine
holes 3. Apart from this embodiment, only the outer sheets 52, S2 could
be processed to have such minute or fine holes 3 to thereby reduce the
buo¥ancy of the wiper sheet comprising them. Needless-to-say, the véiper
sheet of this modification is also easy to flush in flush toilets.

Preferably, the size of the minute or fine holes to be formed in
the sheets (raw sheets) in the wet paper manufacturing process may be,
for example, from approximately 1.0 mm to 5.0 mm diameter. The minute
or fine holes to be formed in the disposable wiper sheet of the invention
could well be such that air existing in the spaces between the
constitutive sheets can escape outside the wiper sheet through those
holes. Therefore, the holes may be either fine ones that could be seen
with the naked eye or extremely minute ones. In addition, the holes may

also be such ones as formed in raw paper or non-woven fabric between

the parts having a higher density and those having a lower density, all



-17- ° nmounted in the channel ed | ance hd&sing 702, being fixed at their
rear ends to the manifold neans 706 and ex- tendi ng outwardly fromthe
el ongate frane 740 at their cl eaning ends. 5 As is shown nore
clearly in Figs. 9 and 10, the front end of the elongate frame 740 is

pref er ablpeing aﬁgﬁadew dthraghaas @idiches, phied e TRE gy dedughtgarapgnhaving
I ngs through which the | ances 704 can pass. Still nore preferably, a

rel ati vel a 1shetrtdensidsy avbeao/BO thid hobes thiBugh whd chaair ahntdscageeoubhgide n

"~ the | ance guide plate 724. The beads of the cleaning | ances
704 and the Tguifdemt abdsarg@d minderheofpogch hionteach dtiher Holes in the
spacing pattern which is the same as the spacing pattern of the tubes to
be cl eaneconstituid vepabeeals pat deffevgnt progess ulfesmpioyrble danwlich ff Eilker
significantly fromthe spacing pattern of the tubes 739 , the |ance

gui de pl aveb "is Zormeg, oear BRFEdR PN RN @Pf RAF ePROYRINCS fPRdded qver the

h havi i ff , ded . df. h : ly . m
0111 or encEweh W §ACIRESU 65 SOSHE BTSN REPUTR O F08 DAY APchis
late 724_and the . tubes to be. cl d lar t t. .
Chown)  EHERF Eonbe ACRebe i 0h PRCPnfn S EBRHE G  EFRGUS Pinute
tubes 1o B £lRARSTes Yy BR YH8REG NP L En Pl £lqureaBd5e Aadi'eohldRE Ll e
I} Fﬁelr (0] tshe the

to thereby conform spacing pattern spacing pattern o

tubes 10 DReet, QS heedles or the 1ikel S 10 be observed at this point
t hat the mani fold 706 1n this operation perforns a plurality of

functions. Therigppeghowseai pérspedtiisrdmmiehosiowiy Iheanipenssitedtedepfothe
for water fed thereto through the lines 720 and the feed pipe 709, and

as a pressnventioreghal ezesirsp fohdedequlg.pT eiss ar partsl yremitaaigeddvaen afhBig.
water flow ng through each of the |ances 704. Thus, for exanple, if the
nozzl e oféone of the cleaning | ances 35 704 shoul d becone bl ocked whil e

i nside a tube of a tube bundl e, the pressure on that lance will instantly
and  aut onat i EalNostheases ushedwipex sherdt dst Beldedinstwe alppg the folding

part (folding line) L1, and is further folded in two, totaling in four,
alohg the folding part (folding line) L2 that is perpendicular to the
foldir;g line L1, as in Fig. 6. This may be still further folded in two,
totaling in eight, along the folding part (folding line) L3. When packed
in a container, the wiper sheet 1 is generally folded in eight. When
used in wiping dirty areas, the wiper sheet 1 is usually in the condition
as folded in four, as in Fig. 6, or in the condition as folded in eight,
though depending on the size of the hand and on the shape and the size
of the subject to be cleaned thereby. The entire size of the wiper sheet
1 as spread shall be in such a degree that the sheet 1 can be conveniently
used in the condition as folded in four or eight.

The folding line L2 is perforated to have perforations Pl. The
wiper sheet 1 is folded in two along the folding part (folding line)
L1 and can be divided into two via the perforations P1. The perforations
Pl are formed at regular pitches to be not so long the length of each
perforations. As in Fig 6 and Fig. 7 (this is a partly-enlarged view

of Fig. 6), it is desirable that the folding line L1 is partly processed



-17- nounted in the channel ed | ance housilfg 702, being fixed at their rear
ends to the mani fold means 706 and ex- tending outwardly fromthe el ongate
frame 740 at their cleaning ends. ~ As is shown nore clearly in
Figs. 9 and 10, the front end of the elongate frame 740 is preferably

cl osed W £§ naveaGfy GHEAEngS 80¢ PA24 BROVPERSNYS i, aPFAre istEFi EhEAUTR 16higek
the I ances 704 can pass Still nore preferably, a relatively short guide

tube 739 whhh the pef foiitiRacpDf (ke GfeinmgspPR arehfotmed engilicdEopditie 1124.
The eads of the cleaning | ances 704 and the guide tubes 739 wll be

spaced fraom edtiletheropening PacisEquatekdeanowtd dihel areaeats simichsthdfolding
spacing pattern of the tubes to be cleaned. |If the spacing pattern of the

t ubes to bénesebheahdlifX emdegisgatti cantly fromthe spacing pattern of the

tubes 739 the | ance guide plate 724 may be replaced with a different |ance
gui de pl ate (ndccerdirglnawhedn &hgi wipptnsheeledddd pafternits fuggedisposed
only mnor differences in alignment between the alignment of the tubes 739
'n end pl Sfcin2Blus tOleeEaHRL1S He NAsRRER, Faldes fah 0P LORADHIE E9HER

h haying holes therein with th ' ttern.as the tub
be ol banot PRl bo% BCHOth @F LR & BRIt HhBLPbbe it Syies PRam bye

O R h s e T P
1\ LS ORRESLLARAPTLOEE: bl alidy olockachint THE L8RPEY LRESig0RR

l'ines 720,38(;iH§€ pregs phpe DY, r@éiﬁtqlstﬁe %%?514&9 SR ishRetSD ik peveaitald

pressure i's naintained and the water flow ng through each of the Iances
704. Thus £rbfrp herehed 0ozt absenee &ff bhie il ehri partand¢sof Ghose

shoul d becone bl ocked while inside a tube of a tube bundle, the pressure on
that | anceaMbysj nsismitlipgaid thatorie shaetyl be ezciyust ed nkointe whyergstciting
pressure in :

in flush toilets or in septic tank.

I£ the sheet 1 is disposed of in flush toilets, while it has been
folded in four as in Fig. 6 or even in eight, air shall exist not only
in thé‘valley parts (i) around the folding line L1 but also in the part
(ii) inside the area at which the folding lines L1 and L2 intersect.
In that case, air existing in the part (ii) can easily escape outside
the sheet 1 through the opening P3. Accordingly, even if the disposable
wiper sheet of the invention is disposed of in flush toilets while it
has been folded, its buoyancy is reduced and the wiper sheet is easy
to sink into water pooling in flush toilets or in septic tanks.

If desired, long openings P2 and P3 may be formed in the middle
of the line of perforations Pl formed on thé folding line L2.

Fig. 8 is a perspective view showing another embodiment of the
disposable wiper sheet of the invention, and Fig. 9 is a cross-—sectidnal
view showing a part of Fig. 8. The disposable wiper sheet 11 has a
three-layered structure comprised of the inner sheet sl and the outer

sheets s2, s3 as partly bonded to the both surfaces of the inne; sheet

sl at the adhesive parts al, . . . al. Like those of the disposable wiper



-18- the manifold 706, thus preventing thg type of disastrous pressure
buil d-up in cleaning | ances that has hereto- fore plagued the tube bundle
cl eani ng i ndustry. Mani fol d 206 al so serves as a rear support for
the lances 704, and as a support for the forward end of the drag chain 718

encasi Ny igetatier s PASAS ALY Akl iaitly. dhe \Bitdle Sedlidlsg Ly THUNNIs

726, as a guide for the drag chaln as thé lances are progressively ext

into a tulkysheRdbee wiper sheet"31Vhhte RS:FHRARARL BI | 082 tihe chehesped betidRn
mul ti-lance tube cleaning assenbly 70 is preferably used as an integral

part of theandiagkatabéws talbe Alurdl ehel edhesivéd mirtdshalparent . agp) i tirddeby
in the in- terest of econony and sinplicity of operations. However, if

desi red t o make itheawipet wheet| Ehviolgmasous eIl s7#i pen sheebpkr diéffleas from
separate unit, being independently supported on a suitable base such as a
nmobi | e cr e wipehedleet 1 Aacthat tdhkiekpanstions(abtthehowryy shedtistieperdargdry
supplied with water from an independent water_ delivery system conprising a
separat e FpdR Ehete SKoWE ONSERt BRI SBhaSsARdig- 8 and Fige® ntReGi &l

and |ndependentlﬁ suppl.ied w.th ﬁomer froma segarate source (not shown)
such as artd & éPeE % & Si'ﬁ%lmf‘%‘{ﬁr&éf‘: t PR iGlefoxmd ghe‘?/‘tﬁ%é:he

100,702 W bheal A 1o o LS £ A oL BAEE, 6T IELS L Bloce
ded I [ 900 h

oo, o0 808 40 BRDEn 1€ s gl 817al IBAE R Sl 900 v

construction t@q;Gleafet Nfnd PLEdH 597 aﬁ?etﬁél%steﬁ}f sRe g@;ﬁ?“%@' 8 h?w

| ocation different fromthe | o- cation for cleaning t el l

tube bundlseit af endliifdmRireBhebt "®1 Okcier 8tar Hrider gnt aﬁdtﬂ@%ﬂﬁér\/\@ﬁ@ét s3
sour ce. The “construction ‘and operation of the tube bundle cl eaner

has been dgf thedwipéh sheker eDceadio arkeprepared by binding raw material fibers

-19- .adapters of Figs. 17, 18 and 19 that can be fitted to
of, for example, natural pulp with a water-soluble or water-swellable
binders and these are decomposable in water. Also like the inner sheet
S1 and the outer sheets S2, S2 of the wiper sheet 1, the constitutive
sheet; sl, s2 and s3, or at least the outer sheets s2 and s3, of the
wiper sheet 11 are processed to have a large number of minute or fihe
holes 13. The minute or finelholes 13 of those constitutive sheets si,
s2 and s3 of this wiper sheet 11 may be formed through the wet paper
manufacturing process of producing the sheets sl, s2 énd s3, like those
of the constitutive sheets S1, S2 of the wiper sheet 1.

The inner sheet sl, the outer sheet s2 and the outer sheet s3 are

also crinkled, using the drier drum 16 and the winder drum 18 as in Fig.
4. In producing those sheets sl, s2 and s3, the rotation speed of the
drier drum 16 differs from that of the winder drums 18, 19. Depending
on this difference in the rotation speed between those drums, the
expansion ratio (crepe ratio) of each of these sheets s1, s2, s3 is varied.
Like the inner sheet S1 of the wiper sheet 1, the inner sheet sl of the

wiper sheet 11 shall have a low expansion ratio (that is, this shall

have a low crepe ratio), or is not crinkled at all to be non-expansible.



the flanged end plate 45 of the scope #4208 However, in accordance with

anot her enbodi nent of the present in- vention, articulation of the cleaning
nozzl es is aug- nmented through the provision of articul atable head aligning
means such as, for exanple, the articul atabl e head aligning neans 800 shown

in Figs. aﬁle ot I@sheet s2 shalllles ceFRRUEAENS Hfvd BenPyRELMxpddheddnl @ALELS

parti cul y useful when a tube bundle is to be cleaned on-site. For

exanpl e, (hRa€XtES Ity navel ACKSgIdr tdiRpelRasiof EhdnRdcbindbe sByetlQ$l. The
require cleaning, although there is appreciable fouling of the interior of

the tube. ohbesWHeet §BlsiaililoBe d¢hiIA db tothaieed highefmexpahbiohutetimiidhat
fromits shell if it can be cleaned in place. This can be acconplished in
accord- ansg weotHaveha pigkentcrepeematdr)byhamsithe timmexrobheet bebe bk have a
maneuver the articul atable tube bundl e cleaner to an appropriate |ocation
adj acent lbeer @xpabpsadheratuiddtbabaimodhave mathvey arepentatio) has theheuter
cl eani ng Séstem 700 to the flanged end plate 435 as shown in Fig. 10 and

Fig. 19 aBBeehe$ adj usting the position of the boom 410 and the scope 420

adj acent the face of the tube_bupdle to be cleaned and then usin he head
adj usti ng mean$P8OBLRYT %E%?Gr%?e+§rHﬁﬁﬂqﬂegnbyi?ﬁfﬁ 1ng t 9I%ﬁ%%gt £'s1,

Cl caned. kS ‘o:u_ £ S %?L%H%etrﬂ%af“%%%Pte%%c%%?&%?ﬁ%e%ﬂﬁfs% ¢ S{&?‘*?ﬁ?é%e%%i%
caui pront k18 Fhel FHe 6% BTNELE Valdiids WhoR ST TRSFLD. “ERE i BRASS

watter del jueqyoREANGHERUDFEALILHAILY 08 82UidTIai dBaRRly HAIRAAIS AL dldhese0d

of scope 420. However, In order to in- crease the utiTity and flexibility
of the tupgrbyngie cleangn 10, a novel, fully articulatable head means is
preferably provided for interconnection with the end plate 435. Turning now
to Figures 4, phanghés palkele-bonad@Whrir 8héét Wiatakl sutendhalitgnsdg skeamne

800 . -20- conprising a flanged inlet port
801 whi chimppedpeatbed twedtht ditrhid fdlsenged lendoppat ik atem, i aledthe@l howurdane

802, a swivel joint 804 and an outlet el bow joint 806 which are serially
i nt er connective aQemitst, prémpyvadiivesgodeodorants, essence or perfume, gnd metal
ions which are for preventing those sheets frombeing decomposed in water.
~ After '.having been impregnated with the liquid chemicals, the crinkles
of the sheets are spread. In this case, since the outer sheet 's2 has
a higher expansion ratio (crepe ratio) than the inner sheet sl, the fofmer
expands greatly than the latter. Accordingly, as in Fig. 9, the
thus-expanded outer sheet s2 sha_ll have the expansion Bl in each area
between the adjacent rows Al, Al of the adhesive parts al, . . . al.
Similarly, the crinkles of the outer sheet s3 are spread whereby the
outer sheet sl3 is to have the expansion B2 in each area between the
adjacent rows Al, Al of the adhesive parts al, . . . al due to the difference
in the expansion ratio between the outer sheet s3 and the inner sheet

sl.

In this case of the wiper sheet 11, the expansion ratio (crepe ratio)
of the outer sheet s3 is smaller than that of the outer sheet s2.

Therefore, the volume of each expansion B2 of the outer sheet s3 is smaller

than that of each expansion Bl of the outer sheet s2. In other words,



i's interiorly threaded, for a purpose tolBe described. Vertical
articulation of the articul atable head neans 800 is provided by vertical
head cyl i nder 808 appropriate- |y supported on a flanged angle bracket 803
by neans of vertical pivot 814. A vertical piston rod 812 extends fromthe

pi ston Bgﬁa{b%lbﬂxh%?oé‘é‘&?t@éﬂé kot berRbEydwRidH +B861RNe FRaRStOk1aanli pehe

clanp 82 rizontal articulation is obtained through the provision of a

hori zont ad,, 4 isRdet $9Q sWBig1 és thaNtRdtt®F Aehaspadd Cll Adahed Hetwdenetins
800 by a flanged brace 822 fixed to the flanged inlet port 801 by neans of

a suppor tidridy sheet Alhandzoné abupey dhd®lB si2nt er connects wi th hori zont al

pi ston rod 814. Turning now to Fig. 15, there is schematical l
shown a | ayoutWdn the wiysrmashéeet dyisofrohiaftatypes iaswed bo aiper dkmiee subi ecthe
present invention showing the in- terrelationship of the principle
conponentists herteaf shéehvehtharialg d@wggneﬁmawm%glpshe%ﬁ ragesther syafaes
si ght gauges, pressure gauges, etc., are not shown since the |ocation,

const r uct®Dhareuiedt tabeowirgd sherevsih - pdscHhie CaFe MaYher TS RReT sheet
of the. prESaY FIFEnPEoSed WidbATs PUBBE TRt Ot ASGLPS GRY GRFAEatt: Bhe
i e aunP R 10 PRG0S TSR (1L, R0R AR Soamp e o ARy 4817
the: hydr aEPRE By G0 T IRSR RS Ry dracl Fhe iR oabr e O AahBgn et

connect edtﬁgt 90 Satdd tdher S8b eNOid APRE dhetoudd 8hiryaby o60BePFsndatedipeth
a relief valve recycle line 610 leading to a tank inlet |ine 684 by way of

whi ch hydgredt c1f) WA teak be,r ehusheld 4 andhiert &hkt66Re outer sheet s2 faces
-21- F‘urrp outlet Iine 606 |eads to a pedestal manifold

desi gnat egugwaed 2l Thibyis Hsedausy athefld user Usdsithg disposablel Wwiperasbget

pedestal gear control valve 614 connected in series with a restrictor valve

616 Wwith LEves Selbedeifi|fourmod in redlghdyi hije sartbn sheehls2 is1dirackedHio the

rotational pedestal gear hydraulic line 617 )
surfacet of the subject to be wiped with the sheet 11 inmost cases. Since
the volume of the expansions Bl of the outer sheet s2 is large, the wiper
sheet ?Ll, when used in that manner, can effectively exhibit its wiping
effect and is especially effective in wiping rough surfaces.

: The wiper sheet 11 as folded in that manner may also be used after
having been turned over. Even if used after having been turned over,
that wiper sheet 11 can also exhibit effectively its wiping effect. In
this case, the outer sheet s3 faces outward and is directed to the surface
of the subject to be wiped with wiper sheet 11. Even if the wiper sheet
11 is used with its outer sheet 3 facing the subject to be wiped therewith,
it still exhibits its good wiping effect since the outer sheet s3 has
the expansions B2. However, the volume of the expansions B2 of the outer
sheet s3 is smaller than that of the expansions Bl of the outer sheet
s2. Therefore, the use of the wiper sheet 11 with its outer face s3 facing
the subject to be wiped therewith is recommended for wiping relatively

smooth surfaces. As is known from the above, the wiper sheet 11 of this

embodiment is expected to exhibit different wiping effects, depending



l'eads fromthe relieving sandwi ch valve @28 to a hy- draulic notor 407
utilized to operate boomgear 404 (Fig. 1). A pedestal gear left rotation
hydraulic 619 also | eads to the hydraulic notor 407. Hydraul i c
branch line 622 branching from punp outlet hydraulic line 606 |eads in

series toq, 'ﬁ'leu%ldi?t lﬁfoﬁsgﬁﬁ;ﬁglﬁ-toT%%thQErﬁg%% RhReitdad @sb@Dracted

mani f ol d desi gnated gener y the nuneral 624 containing a boom manifold

four-way ghngg eeﬁ'géé:erwmm f1 pbd NhexRRiRl o¥ al 8 ouftieghsheet ad by dyrketdd c
boominlet lines 626 and 627. draulic fluid flows through a boom manifold

four-way gHg®a-qosition operating con- trol valve 628 and through a boom
mani fol d dual re- strictor valve with reverse free flow 629. A boomup
hydraul i ¢ | i neTs80wimad ssHaedmilhédhasalexpapadons oheihgdbathi subbres s \anchde
412 (Fig. 1) for raising the boom 410 and a boom down hydraulic |ine 632

| eads t o vdibumirsiusnasoa wiode, oénd Hheyiefosr 1 2 @ﬁSYcME}/IPAQ vHeh hgsds410n
There may al so be provided an articul ate head mani fol d desi gnated geperally
by the nuhksd td@4vodumpyofirihe srpeashend BT dhe PRERT 3h9Ris sgasWhsdh 1s

638 and 639 | eading t ir of multi-l fqur-vay three- positi
oper at | no-heIBASK 5¥E7ae9. SR The [IGPTRRFST ekl dei SELFCYUF VLS IR BGeTARE

and art ?&ﬁ%ﬁ%%sﬁé e e e R R b R
' 44 410, :
410 and Shd e ODLER B 10 e RARBRE (OF Feaereifiy REES bibey Shesteutony

-22-  conpggl-tlsehdd %% d[%é)é)i]&l?e 55Por Gk seOpLa st SeBe wigresheyelM. does

There nmay al so be provi a scope manifold 654 fed by scope manifold

hydraul i chbflitlvd bRGSc£OSs Ak BRbd bﬁ%}gié}ﬁ‘l i@ 8aS¢aRe shiaur iMey water pooling
t hree-position operating val ve 65%’. e valve 656 is connected in series

Wi th a scoperidisdl to€Béts GindY inaderiy thnkseyeispect feeall pweed, ifirtheavetupe
dual reducing valve with dual reducing/ relieving sandwi ch val ve 660. A
scope outohythaubkpansitns5@A lofadhef putretr hsheet a2 680 ther Guiglerasbeght &t -1s
controlled to such a degree that the wiper sheet 11 is effective in wiping
dirty subjects, the total amount of air existing in the wiper sheet 11
can b; reduced as much as possible so that the buoyancy of the wiper
sheet 11 can therefore be prevented from being large.
; Inparticular, in the wiper sheet 11 illustrated in Fig. 8 and Fig.
9, the inner sheet sl and the outer sheets s2, s3 are processed to have
a large number of minute or fine holes 13, so that air existing in the
spaces Cl, C2 can easily escape outside through those holes 13 while
the wiper sheet 11 is in water pooling in flush toilets or in septic
tanks, with the result that the wiper sheet 11 can be more easily sunk
in water.

In order to make both the outer sheet s2 and the outer sheet s3
have the expansions Bl, B2 in such a manner the expansions Bl, B2 can
have suitable spaces Cl, C2, and to make the expansions of the outer
sheet s2 larger than those of the outer sheet s3, as in Fig. 9 mentioned

hereinabove, it is preferable that the difference in the expansion ratio

between the inner sheet sl and the outer sheet s2, of which the crinkles



bal anci ng val ve 661 to the scope cylinder2424. In |like nanner a scope ‘in
hydraulic line 663 |l eads fromthe val ve 660 through the counterbal anci ng
val ve 661 piston side of scope cylinder 424. There may al so be
provided a mani fold 664 for hydraulic jacks 106-106 (Fig. 1). The nanifold

664 will Gult 8blyade ifsedoly ot hygead B PraNghski na 568 éﬁkﬂb&ﬁf&kaﬁl@%t
outlet line 60 Line 668 |leads fromline 666 to a first four-way

t hr ee- POSitHeORiTEEEBAEAT N ARE dxpanslibner866o dbstrderndhet anaegesRBEt sl and
four-way three-position operating valve 673. Aleft jack down hydraulic

line 674 |vhedsuteonshdet 35r aifi whivhl tlee @i nkd edoase aspsddd,] ask 10p% or more
hydraulic line 676. In |ike manner, a right jack down hydraulic line 678

| eads frorhat B dperalesm. vakves 6N nigaeferabynt thawkhep diffezence 1n e
680. Hydraulic branch line 684 leads to a nulti- |lance manifold
desi gnat e¢xgansian yabiothrtvrarertiie e8segonberhi ¥y and dhenobgespahegted3 is
| ance water control valve 686 connected in series with a restrictor valve

687 with MOfes¥alipEethan iy 2988 Péf\?ifﬁﬁagéﬁdv\ﬁ%rﬁ%aal}]@er ddan A0, F‘ght

rotati on | ance tor draulic |jne 689 ads fromrel n ch ,val ve
688 1 0 hycr aul %?’Eﬁgnfff%ultlf??ljz%d RS e RS R R I Sl ﬁfﬁefﬁgrvl is
| ances. AL netailon (pancsTRhok BudrAY!, G890, 390595 4 §E0fRna1

- 23- Jeng OABEVG{H 'sﬂTeSth %ﬂfé lﬁ#gﬂ}cﬁ%ageg' @m%] 1%% los 88 eQﬁﬁnggﬁ Skt

are prOV| r recycling fot I nl et

Turni ng neli dn0whkg flé@té@%& d SLiRFNMRL mdke L¥s S&‘Pl"ﬁklté’se yriedal, pl e
conponents of an electrical control systemthat can be utilized in

accordance W t hxrd BRe Rin@lorli e d t ITNIAH tRIte dOlie fdinabicR@g Nat I1RWSHI HOth tAgaduter
only the principle conmponents have been schematically shown and

convent i orsdleet] eleahd shehowisersdhera @3, agel proessseddid haeesa lasgs, nwtler,
the con- struction, utilization and operation of which are known to those
skill ed i pft ménate, ohaf'aenebém:‘l.e@rrﬂ.st. edfithout being limited to the illustrated
case, only the outer sheet s2 capable of forming large spaces Cl between
.the sheet s2 and the inner sheet sl could be processed to have a large
numbe£ of such minute or fine holes 13. In the illustrated case, even
though all the sheets sl, s2 and s3 are not always processed to have
a large number of such minute or fine holes 13, the buoyancy of the wiper
sheet 11 itself can still be reduced since the volume of the spaces C2
formed between the inner sheet sl and the od£er sheet s3 is small.
As has been mentioned hereinabove, since the disposable wiper sheet
of the invention comprises a plurality of overlaid sheets each having
expansions, and is voluminous, it is easy to hold with hands and exhibits
excellent wiping effects. Though air may exist between the adjacent
constitutive sheets due to their expansions, it can easily escape outside
the wiper sheet_.l Therefore, the wiper sheet of the invention shall have
a low buoyancy while it is in water pooling in flush tanks or in septic
tanks, and is easy to sink into water.

Even if the disposable wiper sheet of the invention is disposed

of in flush toilets while being folded in two, four or even eight, air



The el ectrical power systemis energized B% an appropriate power source
such as the battery 500 fromthe diesel engine 104 (Fig. 1). Atrunk line
502 leads fromthe positive pole of the power source 500 and a trunk |ine
504 | eads fromthe negative pole of the power source 500. There is

pref erabl uxpEeYhgeth BRe &H1 RUULIEYs BEI 3ewh hOL sPRBLCUH 8h51 1Y eRRaBERNAICH
stop switch 508 for killing power to the operating units in the event of an

ener gency so that the wideld sidet! D5lead@yrd 888k anv&acﬁfexié&oiﬁlg{:gﬂfmsﬁtmltas
the trunk Iine 502 by toggle switch lead |line 512 and fromlead 1ines, 514,

516, 518 ardih28epoitheakaink Iine 504 in order to conplete the circuit.

The neutral position 529 of the four-way toggle swtch 510 nay suitably be
connect ed by wdn afottmmechaiink?(t of theailspdisable wipelrcdeelttazfiithe navezdion,
In this enbodi- nent, the lead |lines 514-516 may be operatively con- nected -
with the Hhjhérgalime mf ¢he7¢2pansione fianmed Lamne sywdabky ¢Fitdat7is, Liaadhe
line 514 may suitably be connected with the hydraulic notor 712 to_retract
the | ance®urex ghegt 53 Ehdradee Yaxger Whele1bhak Pk (Fheasrpapeienhntmeas i

reverse the direction of rotation of the hydraulic tor 712 in Qrder to
ext ond t h&DEAREBST 7OE£398 1 [OFe CRAGRT BN 17 thS QUGSF | TARES £ S50Tags Taldg.-

pim on gedrerstorey 1 HEGHARdE totarle bir e k5 1 e fichegpeet
i on g °F5r T 4 y® B85 |
Lo act uat & nS e T or B et oy, Choat B P Y SRt

| ead 11 ne 32 HRNtDGiHIMG GRS edTM {1l 4 e nMREQL t B, 13 il Fﬁéesﬁé@té'r%thr

620 to turn the rotary boom gear 404 to the right. n all four of

these sit 3t baASsBtats glRcediskadts have idPdceshBethagh Nt itnhevekh@ét tde and
| ances 704 and the extend of right or left rotation of the pedestal gear

404 and t aHehbatendshédt ts23Wahahaisdb2etwekh thabiandr SSteatr glcandecheduter

series with the lines 514, 516, 518 and 520, respectively.
sheet s3, the wiper sheet comprising those sheets sl, s2 and s3 is
volumifous as a whole. In this, moreover, since the volume of the spaces
formed between the inner sheet sl and the outer sheet s3 is made smaller
than ,.t?hat of the spaces formed between the inner sheet sl and the inner
sheet s2, the buoyancy of the wiper sheet relative to water is reduced.
Therefore, the wiper sheet of that embodiment is easy to hold with hands,
while exhibiting various wiping effects, and is easy to sink when flushed
in toilets.

The disposable wiper sheet of the invention, as has been described
in detail hereinabove, is packed in plastic containers or the like, while
being wet with liquid chemicals. Different- from that mode, the
disposable wiper sheet of the invention may also be packed in containers
while being dry. In the latter case, the dry wiper sheet may be
impregnated with liquid chemicals to be wetted prior to its use, or may
be used directly while dry. The method for forming the expansions of
the disposable wiper sheet of the invention is not limited to the

illustrated one where the difference in the expansion ratio (crepe ratio)

between the constitutive sheets to be overlaid together to give the wiper



A second four-way toggle switch 530 energ22ed on the switch side by a | ead
line 531 nay al so be pro- vided. Again, in the neutral position the toggle
switch will interconnect with a hydraulic unload lead |ine 539 |leading to
the hydraulic unload line 570. Electrical |eads 532 and 534 may be

i nt erconn j uf 5 z Lt e i :GON

625 (Fi g, 15 oy rar ey e iles CabaRAROR | Apageny oL TRISGRERE sAdRte,
cylinder él%mQ@d@atinén%rEbGSS15&-eh%@@ybbm§5f5§6tﬁa@ p3%pBB¥ BB which the
operatively interconnécted with the four-way, three-position operating

val ve 640 donstaihtoVer sB8ét&Ndré epteiDMESENt cOiridat edl teC Handd rtgheh eiatt emeiads
801 by neans of cylinder 810 (Fig. 5. Athird four-way toggle switch 540
ener gi zed expahieonsi droh thiedealfyen padd y bordéd togetrhee . prihvisedocAgaimgy be
the neutral position the toggle switch 549 will inter- connect with a

hydr aul i c efifec&dd| tadmakae th49 copshitutige weshéets dexpdnd ook | éxparzions
Wth this construction the | eads 542 and 544 may be interconnected with the
~control v¥ekwegpstheigdjasynt pdhesdvet pasksend and re- tract the scope by
nmeans of scope cylinder 424 (Fig. 15). Lead |ines 546 and 548 may be

i nterconnected with -25- operating val ve
642 (Fig. 15) in order to regulate up- ward and downward novenent of the
articulating head neans 800 (Fig. 4). A branch |ine 550 containing a
cut-off switch 552 may be interconnected with the sol e- noid operated

unl oading relief valve 608 in order to interrupt the flow of water through
the water lines 720 (Fig. 7) of the multi-lance unit 700. A | ead
| ine 557 may interconnect the trunk line 502 with a first two-way switch
556 for controlling vertical novenment of the left jack 106 (Fig. 1) nounted
on the chasis 100. In this enbodi nent the | eads 558 and 559 will be

i nterconnected with the operating valve 672 (Fig. 15). In |ike manner a
second two-way switch 560 connected with trunk line 502 by a lead |ine 561
may be provided for regulating up and down novenent of the right jack 106.
In this situtation the | eads 562 and 563 are interconnected wth the
operating val ve$



673 (Fig. 15). Bri dge |ine 5662i4nterconnect the |ead ﬂwuuﬁ
while a bridge line 568 interconnects the |lead |Iines 558 and SZHIuﬂ" 1“@'“!“
to bal ance the system The two bridge lines lead to the hydrauli'c dnl dad"
line 570 for releasing hydraulic fluid when the twd-way val ves 556 and 560
are in a keutyal position. - In Fig. 20 there is schematically
shown i n perspective view of the renote control unit that is preferably
used in accor dancey Wiidpddib 1 eERr ighedt- dompirisThe mepltieatdbyrof water-
desi gnated generally by the nunmeral 900 may suitably conprise the energency
stop sw tgdchifosdle thuetweyvériggice togethbesarkd parklq, banded®gatderhat a
wat er nozzle switch appropriately nmounted in a suitable housing 902. The
swi t ches pD&rakilfy; dE3@dhg4@vandabte, midyergipyviopri atel y extend t hrough open-
ings in the housing 902. Trunk lines 502 and 504 will |ead fromthe control
unit 900 to thatilebetoineanfideushectpdsttdir sheehés kha¥isg pohigher expansion

- 26- _ _ OPERATI ONS . The manner of operatjon, of
t he nobi | vatio whiichl ks gsiakigdLphaure Bighfypansion ryfiQ, Béldo%&@r’?‘i?eﬂhen
generally with respect to Fi ﬁ' 11,,&2, 13 and 14. Turnigg first to Fig.

11, the nbbiie VEyesnetsd Wﬁg mbbTES £ IR St GEEPBERE e cl eaner 10
of the present _jnvention nay be driven t.0 sui.t.abl ti |

or more tube bl S GIoRE Bineopifa Bl RN B farRidid T 2paba00
Is in the_proper. .posi.ti N | e 6 hd 4

| mt er connERFER T re/acesto iRt 3 Rav s due Bbind i pR Oty chn that

106 | - -  opmaf
obi It g 8[}?? rk%}degﬁé?lé fal nb%h@bﬁeﬂteﬂp?&?fstlo% P¥ 14 ,0Bnafesdgihd (@3dmefe Poerly

so that the asi’s 100 wll be fixed in an appropriate
posi tion. +f9k SxARRett HRGiRY W HEYHe raBdpEn §B9n atdicowhby impreedredred with
removed from-their |ocation wthin the shells of a heat exchangers and
transport edghods heoclspariady Ststttwirsoctinitldhe oubéshandl aopt-ezhnkyed and
operation can be conducted w t hout
non-expansible one(s);

s@id sheet (s) having a higher expansion ratio expands/expand, after
having been impregnated with liquids, to have expansions in the regions
betwe_én the adjacent adhesive parts due to the difference in the expansion
ratio between the sheet(s) haviné a higher expansion ratio and the
sheet(s) having a lower expansion ratio or the non-crinkled and
non-expansible sheet, and becomes/become voluminqus, while forming
spaces between the sheet(s) having a higher expansion ratio and the
sheet (s) having a lower expansion ratio or the non-expansible sheet (s):
and

at least the sheet(s) facing outward of those constitutive sheets
is/are processed to have a large number of minute or fine holes through
which air existing in said spaces between those constitutive sheets can
escape outside of the wiper sheet.

2. The disposable wiper sheet according to claim 1, wherein said
sheet (s) having a lower expansion ratio or said non-expansible sheet (s)
is/are inner sheet(s), while said sheet(s) having a higher expansion

ratio is/are outer sheet(s), and wherein at least one said outer sheet



interfering with other operations of the &&nufacturing unit in mummnmu”m””l
heat exchangers are normally | ocated. A water line froma suita

(not shown) will then be connected to the water inlet junction 210 fn'order® *
to provide water for the cleaning operation. The diesel engine 104 will be
operated als avdeshi&toPraebBER BEfrates G aRd i hhenRoMhdetqQ@h t BRa i £3Rirt 1y

will be transmtted via gear splitter box 216 to the drive chain 2047to

pover thepeadeddte $iREdnnBirgshe@t (K. athh G WYAS%Y 6f fOsddiwepdirsd| agairaft
punp 200. As a consequence, water delivered to the water inlet junc- tion

210 wi || heastavne fsada dlresc eheed idipeockssed 2Phhve wal ek gé anitnbd@6o A nd rfutem
thence through water inlet line 208 | eading to the punp 200. | f

it be asswredinkaholée.operator 0 is not yet ready to initiate tube

cl eaning operations, he will activate the switch 552 (Fig. 16 and Fig. 21)

in order 3. The disposable wiper sheet aggordingcteosdaim i, cwhexdin dbhee
304. The sane signal wl]l actuate the control on the recycle valve 303 to

in- itiat@®iPpEeopEnfige droles wE 3¢3d vheot (8bIeyg Ifoxmed bynpertly girducing

until the yolune of water recycled to tank 206 by line 302 is adequate to
mai ntai n &:\ﬁ@oﬁ?fliﬁ?yhg i p%l%eg?frs ‘on water |eaving punp 200.

I f the operator, W s,.tQ clean the shell  side tube bundle B.first., he may,
for exanple, ac ‘ua?ggt%lgs@oes as%let véﬁp%%(f%(eﬁitgéciﬁr%‘ﬁ}? EPg?dialJé} %’nwg?]a% nts(?l)é
el evate t géé_}: i i ' 0 136 ol |
I nter connré,\]:‘(;?ith%;g Efape t%ﬁa\?\ne% ha%dé%g! %qu Fh%géi%}#ggggo%r% %Téjlt’l]!l% gI%gHg%ﬁe!é%qg\rggér
Lo ac- tuahl Wik a5 BrE sﬁ@@t@gg htaQri'ng!é hﬁ?ﬁeé bRPaRsidy radisuld arklpidtessed
through hydraulic fluid I'ine 630 | eading to boom hei ght hydraulic cylinder

412. Thi s p¢ haveesstbhnkDofxt BNStId Légidis Petwebnite WAl Ficedt WG RARAUY
cylinder support 414 and piston support 418, will cause the boom 410 to be
el evat ed. adhesivbepdess ) eshivl espansions beitndedlidgnedl inagpleraw tois EHEh at
returned to the neutral position. Next, for exanple, the operator

O wi | | ac-the same plitghylas shetaliBGib@ensopiisch ofitheercunmdcsaid aghelhive parts.

el ectrical lead 518 | eading to pedestal manifold 612 .
5%, The disposable wiper sheet according to claim 1, which is used

while being folded along a plurality of folding parts, and in which at
1east#one of said plural folding parts is partly processed to have
opening(s) through which air existing inside the folded parts can escape
outgide the wiper sheet.

6. The disposable wiper sheet according to claim 5, which is folded
in two along one folding part, and is further folded in two, totaling
in four, along another folding part that is perpendicular to the previous
folding part, and in which at least the part at which said two folding
parts intersect is partly processed to have said opening(s).

7. The disposable wiper sheet according to claim 5, wherein at
least one of said folding parts is perforated to have perforations at
which the wiper sheet is cut, and wherein the length of said opening(s)
is/are longer than that of said perforations, and is/are formed on the
perforations or in the area not having said perforations.

8. The disposable wiper sheet according to claim 2, wherein said

outer sheets as bonded to the both surfaces of one inner sheet have



in order to activate valves 616 and 618 s26as to cause hydraulHHI“JJN‘M!QHI'III”“I
flow through the hydraulic fluid line 619 to hydraulic notor 40% e
to activate pinion gear 406 so as to rotate boomgear 404 to the left to

t hereby nove the boom 410 leftward until it is in alignment with the tube B

to be cl egnegderéhtt &kSamidt ralti®sQPahat Mhe¥®in briciowtert BRebO08S osiddL o
510 to its neutral position. |In the neantine, an ap- propriate nozzle

assenbl y sunehsasfide ofozalid hasenizheethha® 4 hibher dfpamsiorhaaeibewinile the
t hreaded onto flanged end plate 435 of scope conduit 431 to provide an
orifice detheedobyeraskeet ets tiopsle6Bot bheugtherhistir fageeofnmagideinmin edeet
- 28- The operator O woul d next open switch 552 to initiate flow
of a hi ghhasl anexpangdonr rapite dowelri ghaptdasue € thechraviohe qnecouber sifeet,
10, 000 pounds per square inch or nore through boomdelivery pipe 306 to
boom hose W38 &hri repuht chatr bgiexpasséonsRf 8abd @riegoutgr sheehaviddnadiighes
for the scope 420 (Fig, 3A) .at the rate, of about 100 gall ons, per m_nute or
nmore. The ©¥perater ’6\5&% Fhdwnged; ot 8aid pe WHHaae SFoth dhaey shypet are
interconnect it with electrical, d line 54 Fig. 16).leading to scope
mmni fold 4859k Hhire ROTeLRE it Jhe BERSR LAY sl LT 20 LPARE st Lon
flow of h ¢ | |, i | | oy J eadl

to the scissigyiianieah sl b PuticRe Bt s &5 bt e fhad e SiberrtidiEs,
cylinder 424wl kngapsenddie, scope extender piston 426 to nove out- wardly
fromits position wmthin the piston 424 so as to nove the scope 420

outwardly al on®.r oth&r spédabhe wigONsRSeeNEEcordigovel sk §,etheteih Faid
pressure water will enmerge through the orifice 160 to inmpact on the outer

surfaces aeihkbevegatd at8alliyhedolm@lerBltixowydachlaass prrydeteanmtasd mirthgr
cal careous deposits therefromalong the path of travel of the scope 420. If
t he segneandowhéhein e bnedbetdr shcedsi apgudrd yabdntigdriohIthet bdthysurtfagest
of water emerging fromthe orifice 160 does not fully clean that segnent of
t he tube lofngkadBinheh sheebrvmrrkguessedf tohbaveopsparsions in the regions

between the adjacent rows of said adhesive parts, said expansions being
aligned in plural rows each at the same pitch as the alignment pitch
of the.t rows of said adhesive parts, and the expansions of the one outer
sheet having a higher expansion ratio are larger than those of the other
oﬁtqr sheet having a lower expansion ratio than that of said one outer
sheet.

10. The disposable wiper sheet according to claim 8, wherein the
difference in the expansion ratio between said inner sheet and said outer
sheet having a higher expansion ratio is 20 % or more to 80 % or less,
the difference in the expansion ratio between said inner sheet and said
outer sheet having a lower expansion ratio is 10 % or more to 50 % or
less, and the difference in the expansion ratio between said two outer
sheets is not smaller than 10 %.

11. The disposable wiper sheet according to claim 8, wherein the
minute or fine holes of said sheet(s) were formed by partly reducing
the density of said sheet(s). |

12. A method for producing a disposable wiper sheet, comprising;



the operator can activate the toggle switeh 540 so as to mterccimﬂmmulﬂ"ﬂm"l
switch with electrical |lead |line 544 which, on activation of val

661 will cause hydraulic fluid to flow through hydraulic fluid flow‘lihe " % *
663 to the piston rod side of the scope cyl- inder 424 to thereby cause

retraction of t IS : n d |
be subj lact ed toah %trggpég?a éff:i'tqflglr??eg%g&t e@%)%%gt?gg %tg%g %?‘8‘% %téggggrgg gﬁfﬁ?ﬁ% o
}/glr ug\: ?nta Wﬁgﬂﬁiﬁgswpﬁmwﬁa%m@ Q0 rgHthSmoReh alshid 1 GHb R t4 ORI 18k d

REPLACEMENh $EEgurface, to thereb?]( form a paper orZ2fiber RRELHIRiMgiMinute or
conpletely clean the segnent of the tube bundle B directly under the path

of travel fifnet helesofermst) thérednt he adddrdanceegiehtthmsnadanpedbparieibond lof
tube bundle B can be rotated about rollers R R (Fig. 11) in order to
expose andieecyiddgdent of the surface of the tube bundle to the

hydr obl asting action of the high volune jet of water energing under high
pressure from & istiepe of6@PPIViRg Se gladese svElbpele -on watercanlibble dpindardo
segnent by segnent until the entire periphery of the tube bundle B and,
hence, th&adst PREEH AL LibgriirRR dugingher afiferheatl stBrhaf Lyaing said paper
hydr obl asted to a clean condition. At that point, cleaning operations for

t ube bundl%¥F BiOS% WEPat |east temporarily terminated by activating the

ounp 200t hr oudh SFPRE B30 HeR kel BABHEICT BT CHE TSR b6 HATRBLG e
302. Thi SvJEbshta%nGd'sa?(&nﬁ\ﬁg@té h%t 4172 BYRRg200 continues to operate at its
desired setting on~“a continuous basis an% W f hout the necessity for

continual ly sty tdag drdostPPRyiKl i RWERL200 BSerdRANI1RY taeegeéms@s step
progress. This wll "add significantly to the working life of the punp.

Wth the fdoOnaoé niafifle bRrOHENHb1Es Ainid ££EnKEds | ohMA Rhked, whitth BREI @idTk1@s
may next unscrew the tubular connector 150 and replace it wi th hamer union

mate 162 (Ritgha%8i.lower expanslibnt bati@atd iexpantiheosgsadrlly ©hanutite hEosmer
retracted scope 420 by activating toggle switch 540 and adj usted the hei ght
of the bomheétOwhen timptreghated with liquids, or on a non-expansible sheet having

no crinkles, followed by partiy bonding the two sheets together; and
a step of impregnating the thus-bonded sheets with liquid chemicals
to spread the crinkles of the sheet having a larger expansion ratio,
thexreby forming expansions in the areas between the adjacent adhesive
parts in said sheet having a larger expansion ratio.

13. The method for producing a disposable wiper sheet according
to claim 12, wherein the sheet having a lower expansion or the non-
expansible sheet is used as the inner sheet, while the sheet havingminute
or fine holes and crinkles is used as the outer sheet and attached to
the both surfaces of the inner sheet, and wherein the thus-attached ocuter
sheets are made to have expansions due to the difference in the expansion
ratio between the inner sheet and the outer sheets that expand when their
crinkles are spread, to thereby give a disposable wiper sheet having
expansions on its both surfaces.

14. The method for producing a disposable wiper sheet according

to claim 12, wherein the sheets as processed on the cylinder to have



directly faces the end of the tube bundl e28 by ap- propriate mapj lu 'ﬂﬂ&““l""
of toggle switches 510 and 530. Wth the orifices 160 nom/facinguﬂ ﬂum

the tube bundle B, toggle switch 552 is again activated so as to*hyfirobl ast * *
the face of the tube bundle B with a jet of high velocity, high pressure
wat er, as L . ; . 730- e S
Lo reove anbe SEdine BOkED AT PEASA WHER A PRE%P G PPRITRA S SR e e
bundl e B. : | i Bhes SOGE i gQurLes :

t he ham‘r'ero fu%idorrllm rrg?g%}%f ?Igglglvﬁ&%t&?% %e- nnwbggigf%rjﬁgt%e ssp%{rer g%rs]a%.d
menber 153k Bavirg aaﬂﬂaﬁ heotidtilth 5p88@td/Bh8fhdRiuiBRatihge 148 AstchtiBn
is threaded into the spoked hammer nenber 152 and the universal joint 186
is attachegeled.t he support flange 722 so that the elongate franme 740 of the
mul ti-lance cl eaning system can be articul atably suspended from scope 420.
Wth additional reference to Figs. 13 and 20, the operator Ow | position
the renote control unit 900 at an appropriate safe position which is re-
note froma tube bundle C, the interiors of the tubes of which are to be

cl eaned. Wth additional reference to Figs. 1, |A 14, 15 and 16,
the operator will close switch 552 which is operatively connected to val ves
303 and 304 in or- der to close main cutoff valve 304 and open recycle

val ve 303 so that water discharged by punp 200 will recycle to tank 206 by
way of water recycle line 302. The operator will then horizontally rotate
boom 410 by noving the toggle of toggle switch 510 to connect wth | ead
line 518 which is operatively connected with hy- draulic notion 407 to turn
rotating boom gear 404 and, hence, boom 410 to the left, if he so desires
or by connecting toggle switch 510 with lead line 520 if he wants to turn
boom 410 to the right. Next, the opera- tor will adjust the verticle height
above the ground of the elongate franme 40 of the nmulti-Ilance tube cl ean-
ing system 700 by noving toggle switch 530 so as to connect with lead line
532 or lead line 534, which are operatively connected wi th boom hei ght
hydraulic cyl -

<



inder 412 in order to raise or |ower the B8om 410. The spaci ng of the tube
cl eaning |l ances 704 of the nulti- |ance tube cleaning system 700 fromthe
face of tube _ -31- bundle C can be

adj usted by noving the toggle of toggle switch 510 to contact lead |ine 514

or 516 inqn4erof QHPYRvERE: S£O ! Db@ﬂﬁ![

sired. In this ?mnner, }t’he 1rrul t?’?ﬁ%ﬁ’%@@ﬁ%@ C egﬁ‘%%%a?ys em%g‘oggﬁf‘ eCING
brought into parallel alignment g lxziMee | ongi tudi nal axis of the tube
bundle Cwith the tips of the cleaning |lances 704 adjacent the face of the

tube bundle C and in cl ose prgdgfigneTt 8FaTik Uhpddiosys t ubes that are to be
interiorily cleaned. Since water under pressure is not being

charged to the Aubutet B HUBLe GAANNBoANSE & ¥ bt1s 860H8cOP IFALAirT
safely approach tube bundle C to check the alignnent of the cleaning |ances
704 and, Bhewmyyewhiithoistdeimtlnyaice ekpand, 7Wheahictd dyinkdesabre ospitedd6 at
make sure that the tips of the lances 704 are in, or wll enter the

pl ural ity soflowabesxpngidye rbbnd| El@vaharepeerattidle olrewnich iEheosecwinmkled,
operator will then nove to a safe position and the operator Ow |l open

cut of f switicchredece gherdisresakjle vepershertrokhgrivmntd ogat efhgoutepesheet
delivered to the cleaning | ances 704 from punp 200 by way of punp di scharge
bit 300, KésndetIRRsT §XBRPRLADF2 LG MHIRRF %SPes%‘ﬁ’é’)h?SééE’ Wi 1nggprheet.

cqual | 2i nd AT RSB A oL LR L PSR AL b e8] AL HiC Rt rpRnd:
Ll .al sg. |, f | . |

Tead 516 A7 aTeat EELBREFy 9% 1t ot aPBr nat! | Sbadbdel kERESE, ety

so that t %&&Hﬁ@liggggkgﬁggfoxﬁlgn %B\éeoﬁﬂé’r B ﬁug'e@gst%,oglg_fggkﬁﬁcﬁih the

turn, willFp alrn to which 1t 1s con- necte ag chain

mount 726 éé#&%&,i%h%at?ﬁﬁb@ﬁh@en@ho%l% EH@ed&él.nCﬁtZQ‘hé@@ bEER thive éxhasied,

tube bundle”C with which they are aligned. The water jetting fromthe tips
of the | angrsdiffovbble &ligRr theet Songrigfinghend Waes19f bomdkd BBcdepasddcineds

the cl eaning | ances are noved t herethrough. If the tip of one or

nore of thelud&oustis awhole. The inner sheet and the outer sheets are processed
to have a large number of minute or fine holes. When disposed of in flush
toileizs, the wiper sheet of the invention is easy to sink in water poolihg
in flush toilets or in septic tanks, since air existing in the spaces
as fiormed between the inner shéet and the outer sheets can easily escape
outside the wiper sheet through the minute or fine holes formed in the

constitutive sheets.

Figure 2 THIS SHEET HAS BEEN
: REPLACED

This Sheet Has Been Reilaced :

AW




REPLACEMENT SHEET - 32- | ances 704 shoul d
encounter a conparatively "soft" plug, the nechanical force exerted on the
plug by powered insertion of the lances 704 by hydraulic motor 712 will
normal |y be sufficient to dislodge it. However, a pliug is sonmetinmes | odged
so firmy in a tube that it is alnost as if the plug were "cenented" in

pl ace. Wen using hand-held | ances of the prior art, such plugs are renoved
dangerously and with difficulty (if they can be renoved) or nust be
mechanically drilled fromthe tube. Howevegye this problemis essentially
resolved with safety when using the nulti-Ilance tube cleaning assenbly 700
of the present invention. Thus, the "bl ocked" cleaning |lance will not be
over pressured because the manifold nmeans 706 wi |l automatically adjust

wat er flow through the other |ances to conpensate for the bl ockage. Al so,

t he operator can nove the toggle switch 510 back and forth to alternately
connect with | eads 514 and 516 to nove the | ances 704 backwards and

forwards in the tubes so as to "hanmmer away" at the plug until it is
di sl odged. Again, pressure equali- zation by the manifold neans 706 w ||
prevent over- pressuring of either the | ance or-the tube. VWhen

the selected plurality of tubes of tube bundle C have been cleaned in the
descri bed manner, the toggle switch 510 is connected with | ead 514 to nove
the | ances 704 out of the cleaned tubes, the water cut- off switch 552 is
cl osed so that water no longer flows to the | ances 704 and the | ances 704
can then be re- positioned in the descri bed manner in order to clean a next
selected plurality of tubes. Thq‘gggwa'on continues in this manner unti
all of the tubes of tube bundug%@@L '°u~‘leaned. Wth
particular reference to Fi geid®¥ 3 'Qs f cleaning the exteRijgs, 1
surfaces of a tube ‘:}5‘\\“ gt ube bundle Dis
BN W) .
o - of the axis of truck




-33- ‘cleaning of each segnent of the exterior of the tube bundle D, is
acconpl i shed using the pipe 160 (Fig. 18) at the end of the scope 420. The
boom 410 is rotated back and forth by activation of the boom gear 404 and
extension and/or retraction of the scope 420, as needed. After the exterior
surfaces of the tube bundl es have been cl eaned, the boom 410 can be further
rotated and, by use of the articul atabl e2hgad ali gning neans 800, used to
cl ean both of the end faces of the tube bundle D without a need for noving

either the tube bundle D or the truck chasis 100. In like
fashion, the interiors of the tubes in the tube bundle D can be cl eaned
using the nulti- |ance tube cleaning system 70 in the manner descri bed

above. The node of operation of Fig. 12 is thus very advantageous when the -
total length of the tube bundle D is such that articulation of the boom 410
to the right, to the left and up and down can pernmt all of the exterior

and interior surfaces to be cleaned while the tube bundle D is_iﬂ?mga

| ocati on. However, when the tube bundl es, such as tube bundles A and B are
of a length such that the boom and scope cannot be ar- ticul ated t?éf? arc
wi de enough to permt clganing of both faces, then the5arran enment Fi g.
11 is pre- ferred. : Wthsparticul ar ref édaencefto Fi 14, there is

a schematic iI?ustrationﬁpf t pressure contr ol

val ve 304 duy/ eanifig op~ £r . ' oris, for
the in- teri OEfetass 5 i T O , T J}O6W T hrough
t he boom 420 ahd\the | anceisystem.Z0.i.s..necessary. ii.l.s..nat

necessary to intelrupt theioperation of the pump 200 because. thegonerator,
on activation of-the swtch 552 w il closg fhe main cutoff valve 304 _and
open the recycle valve 303 so that;water feqgycles back to the punp 200

t hrough water recycle ;
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--------------- - 35 - dains 1.
Mul ti-Il ance cleanlng means (70) for use in cleaning tubes of a tube
bundl e, said cl eaning neans including an elongate frame (740) having a
plurality of tube cleaning | ances (704) slidably positioned on said frame
(740) and longitudinally alignable with the interiors of a corresponding
plurality of tubes of a tube bundle to be cleaned, flexible water hose
means (720) connectable with a pressured water supply neans and

i nterconnected with the-hollow of a manifold block (706) nounted for
sliding novenent on said frame (740), an3¢ad of each of said | ances (704)
being in fluid communication wth said block (706), and | ance advanci ng
nmeans (716) for noving the other end of each of said |ances (704) into and
out of cleaning engagenent with the tubes to be cleaned, <characterized in
that said frame (740) has a chanbered housing (702) extending along the
top of the frane neans supporting flexi-ble water hose neans (720) in a
nested array nmounted within said chanber (701) and connected at its free
end (726) with said manifold block (706) and said |ance advanci ng neans
(716) for novenent therewith, said |ance advanci ng neans i clug{

actuati ng neans (716) ﬁperably connected with said nmanifolfd k (706)
for independentl g the block (706) forwardly and backwardly in said
chanber (702) f# 'lVI g the lances (704) attached thereto with respect to

the tubes to b& and, renot el \B act uabl e confadl ns (900)
operably connect-4 .|d( %tuat g neans 716) for i)d bl ock
(706) in respqgsel] 1% : 1t aneous B0 cl eani ng
| ances (708) in 44 -',* Te |d bl ock (f?@.sz“\—GD 2.
Mul ti-1lance cleani K a i i @‘ﬁ ‘.;a_". /"fm @i)d
el ongat e chaan e 'iu/QP\LZfT and a
front barrel s gﬁi AT i*anQQ. 65aullc
power neans (712) Do,

Lo ~@

<




-'36 -© (703) adjacent the front end thereof, a plurality of idler gears
(714) nounted in said stock segnent (703) and said barrel segnment (705), a
"power gear (710) nounted in said stock segnent (703) operatively connected
wi th said hydraulic power neans (712) and endl ess chain neans (716) nounted
in said stock segnent (703) and said barrel segnent (705) in guided
engagenent with said idler rollers (714) in driven engagenent with said
power gear (710) and in driving engagenent44ﬁth said mani fold bl ock (706).
3. Multi-lance cleaning nmeans as in claim1l1l or 2, characterized by a
perforate guide plate (724) fixed to the front end of said chanbered frane
(740) with said cleaning | ances (704) extending therethrough and a guide
tube (739) nmounted on the outside of said guide plate (724) about each

ext endi ng cl eaning | ance (704). 4. Multi-lance cleanjng neans as
inclainms 1,2 or 3 characterized in that 3id fl exi bl e hose nEhQ;.éJZO) IS
capabl e of containing water pressured at about 10,000 to about 15,000 psi.
5. Multi-lance cleaning nmeans accordi ng to/any of’>®he preceding clains
adapted for nounting on an upstandi ng base ed in that the
articul ate

cl eaner (70) adjacent thf2nid pai Y prti ng| said
mul ti-1lance ¢l eaher (70) abovs

N\

10
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hydrauli c power neans; and endl ess chain neans nounted in said stock
segnent and said barrel segnent in guided engagenent with said idler
rollers, in driven engagenment with said power gear and in driving
engagenent with said drag chain. 3. Multi-lance cleaning neans as
in daim2, wherein a perforate guide platé/fs fixed to the front end of
said barrel segnment with said cleaning | ances extendingR fhgr.d hrough; a
gui de tube is nounted on the outsP8le of;gaid guide plate about each

ext endi ng cl eani ng | ance. 4, ti-lance cleaning neans as in
CGaim1l, 2 or 3, wherein said flekible osesPare capaklye of containing
wat er pressured at about 10, 000;to~NqPoutl 15,000 psi. 5. A bundl e

cl eaner including an upstandi ngi base aqd a%a ti-| gnate tube cleaner, said
upst andi ng base conpri si ng_a-bofm arti dylat able~dupport neans depending
fromthe end of said boofitAnd i nterconndcdtimg_the enthof said boom with
said nulti-lance tube cl eaner afjacent tihg m d~Ngoi nt fihereof for wholly
supporting said nulti-lance cleaner abovepphe grfdqund;}lsaid nulti-Ilance tube
cl eaner conprising an elongatedfchanbered frame Having an el ongate
channel ed | ance housi ng extending al ong the top [tlherddf; a holl ow nmanifold
bl ock slidably nounted iiﬁﬁéfﬁrﬂance housing; afplurgllity of tube cleaning
| ances slidably |ongituditfal |y @ositioned i n saildi+aqge oggﬂng and
connected at their rear ends §a said manifold bljogk iln u conmuni cati on
with the hollow therein ami-+ongitudinally aligngaple{wth a correspondi ng
plurality of tubes of a tube b@ndle, the interigrg off Which are to be
cleaned; a plurality of flexiblie water hoses fl i ¢l y|i pterconnected with a
source of pressure water extendi ngninto the chagber ¢f {said el ongate

chanbered franme and fluidly inte;gpn sctied withfthe holl ow of said nmanifold

bl ock, whereby the pressure of ingom ngwater I INQ¢ -37-
equal i zed in the hollow of saidlfranifold blrogk peflore flowi ng through said

tube cl eaning | ances; hose supporting nelans noted in said chanber of said
el ongate frane, said L3
t .

Pg Fig.7
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plurality of hoses being nested in said hose supporting neans; actuating
means nounted in said el ongate chanber and operably connected with said
hose supporting neans whereby novenent of said hose supporting neans by
said actuating neans will correspondi ngly nove said hol |l ow mani fol d and
said cleaning | ances; and renotely actuatable control neans operably
connected with said actuating neans for acjjvating the sane. 6.
The bundl e cl eaner of Caimb5, wherein sait®hose supporting means conprises
a drag chain and said actuating neans includes endl ess chain neans nount ed
in said elongate franme, said drag chain being connected at one end with
said mani fold block and at the other end with said endl ess chai n neans,
said actuating nmeans further including power neans nounted in said chanber
and operably connected with said endl ess chain neans for noving said drag
chain in response to said control neans. 7. The bundl e cl eaner of
Claim6, wherein said elongate chanbered franme conprises a rear holl ow
stock segnment and a front hoIIOM/bar‘g%wﬁ-onent; sai d power mneans being

2n ¥ front end thereof; said

mount ed inside said stock segment @i
3 eunt ed i nside said stock
oepgent with sai'd endl eFig.8

: . . A\
cleaner including a pIurallty“a%kxa =
segnent and said barrel seoq%&» 2
v e stock segnent .

DAL >
QUBR B8NS, conprises a

hydraul i c mgjor apetq N\st ock segment

and operativﬂf‘,, @ﬁﬂ’ endl ess

. \ \\“‘ Y P .

chai n neans_AQKIXBVIRG “Sa DR aignal
from sai d f{:@\f‘\d‘\;:i G : | 2N eaner
of Caim s:@-\ P d
of said %r \ S gen ‘ s ‘\\\,‘“‘a ‘;\
and a gyt degt NN S ' SNy 2 2L Rk
extendrH% c ;fnina “gﬁg::::\ N
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10.7 The bundl e gl ea fg | @ s i
, bans | gﬁgﬁéﬁ M%Mrt‘?‘p@ fation No, 2 portion; connecting
W the top of said body porti pon for supporting said body portion from}
( caonnecting sai-d hollow of said body

and a uni ver sal JOInt on the

cI eaner, sai d ni ppl es of sai d body port i on bei ng fI uidly connect ed with
sjai d flexible water hoses of said nulti-Ilance cleaner. 11. The
bundl e cl eaner of any of clainms 5 to 10, wherein said hoses are capabl e of

ciont ai ni n% wat er -at a pressure of about 10,000 to about 15,6 000 psi.
ISPOSABLE ER SHEET AND METHOD FOR PRODUCING THE SAME

Outer sheets (S2) are partly bonded to the both surfaces of an inner sheet (S1), which is
crinkled to expand, when its crinkles are spread, at a lower expansion ratio (lower crepe ratio),
or which is not crinkled, to produce the disposable wiper sheet (1) of the invention. The outer
sheet has a higher expansion ratio (higher crepe ratio) than the inner sheet. When impregnated
with liquid chemicals, the inner and outer sheets expand, as their crinkles are spread, at
different expansion ratios, thereby producing expansions in the outer sheets due to the
. difference in the expansion ratio between those sheets. After having been thus expanded, the
gm disposable wiper sheet comprising the partly bonded sheets becomes voluminous as a whole.
&" The inner sheet and the outer sheets are processed to have a large number of minute or fine
‘holes (3). When disposed of in flush toilets, the wiper sheet of the invention is easy to sink in
water pooling in flush toilets or in septic tanks, since air existing in the spaces as formed
between the inner sheet and the outer sheets can easily escape outside the wiper sheet through

the minute or fine holes formed in the constitutive sheets.

Fig. 2.
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