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CANTIQEVER&SHAHI ASSEMBLY . FOR ROTATING NENBER :
~BACKGROJND-OFTHE | NVENTI ON Fi el the I nve [on: 5 QQOH‘iTHe’
i nqvention rel ates gen & shdft assenbly

A& SERE L BLeLLCn, | |
h y made fro rota
S ’tjﬁi th ng nmenber such as a power : transm smzla Mcm or

a sion pulley. More  particularly, this invention rel ates

to such a cantil ever ft 0 enbl v which is icul arl ui t'abl e for
use in a water- ?‘f‘@g“i% sﬁ@%e‘@#ﬁ‘\g&#g@ﬁpgsﬁ'%i“gr”ﬁ”%?éti ng dross
collecting and renovi ng apparatus. - 2. Description of the Related Art:

Conventional cantil ever shafts, as shown in FIG 6, 15 include a free end

portion X rotatably supporti r&éc}&g;{(gﬁ& dDF. THE &gﬁﬁ;gg nMEnmber such as a

driven sprocket S, and a flange portion adapted to be
attached to jhe sigkidcer dfhaé InventSigH- onary supporting nmenber. To reduce

the wei ght and inprove the corrosion resistance, the cantil ever shaft
X is nol dgd from 2fhe prysértetinventipon ralatésl gendmldone pi €aRtilever
structure. The synthetic resin nolded cantilever shaft X is used in a
sl udge shafpi agsenisty haviingr l2osbe £t nbddy amadee fldoni iat gyhbbletitaresiopen

Publication No. (HEl) 2-57109 and Japanese Patent Lai d-open
Publ i cation a@d FRAERFaBlysEpPPOTLing a r°t%1§§cl!}ﬁélbleél isaqhe am@ fRoYRT
attachnment to the su nenmber such as a ., the synthetic

resin nol dedtﬁﬁﬂ?’i“?'ﬁgan 5P%°§H‘§rtt Fad PYFiHHRER llqué’ Y gurM@Ton

consi sting Qéaﬁé@%ularly, this invention relates to such a cantilever shaft
10 assembly which is particularly Suitéble for use in a water-
treatment sludge'scraping apparatus or a plating dross

collecting and rembving apparatus.

2. Description of the Relatéd Art:
Conventional Canti;ever shéfts, as shown in FIG. &,
15 include a free end portion X rotatably supportihg thereon a
rotating member such as a driven sprocket S, and a flanged body
portion X2 adapted to be :attached to the surface of a
stationary supporting member. To reduce the weight and improve
the corrosion resistance, the cantilever shaft X is molded from
20 a synthetic resin matefial into a one-piece structure. The’
synthetic resin molded cantilever shaft X is used in a sludge
scraping machine disclosed iﬂ Japanese Utility Model Laid-open
Publication No. (HEI) 2-57109 and Japanese Patent Laid-open

. Publication No, (HEI) 3-96711.

25 To secure reliable and firm attachment to the supporting
member suéh as a wall, the synthetic resin molded cantilever

shaft has a specific cone-like conflguratlon consisting of the
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-2-° free end porfioh X1 of reduced dianeter and the flanged body
porti-on X2 of enlarged dianeter. -« The conventjonal cantilever

shaft has varius drawbacks ~ as enunerated below.. 5 - (1) Due to
its specific cone-like configuration, the conventional cantilever shaft
requires a special nolding die whi ch is expensive to manufacture.
Because of a little demand, ‘the cantilever shaft- is not suited for

e Pevar ety el Bortiar B TN W fiftler” arkd 1 IS By

cantil ever shaft 1s

resin canti%@MQﬁoghgtt%fn@hggggga Hh8meter.Sanme nol ding di e have a fixed

| ength. Accordingly, when use I n an application where different
| engt hs of cantil evite shafdehtionalacannétesesr gha bt figd$n wanr i) sdiawbas kel
wat er treatnent sludge 15 scraping apparatuses, a correspondi ng nunber of

mol di ng di e@s enumeratege beloM.ded. The thus formed synthetic resin

cantil ever shafts are highly expensive to manufacture. ‘ (3)
When the Xree end pdrt i e r bPadkBl Pregdfdt GRS Hd ke confgiammatd orenitde i s
darmaged or worn °“t”rﬁﬂ§ conventi onal O cantjl ever shaft, due to its

one- pi ece stSUEIRREONAsCHELLever shafde FeBHaH A HBRFLAL & ng die

Ltd U STIEReRONe wo pBRidd By R ERIEN L LU Pl
(TS, el 2, Rty bhe TR €M il -RoBEOLLL Rl
the manufacturing .cost of the conventional cantilever shaft is
10 relatively high. .
(2) The synthetic resin cantilever shafts ﬁolded on the
same molding die have a fixed length. Accordingly, when used
in an application where different lengths of cantilever shafts
are necessary to form various types of water treatment sludge
15 scraping apparatuses, a corresponding number of molding dies
must be provided. The thus formed synthetié resin cantilever
shafts are highly expensive to manufacture.
(3) When the free end portion rotatably supporting the
‘rotating member is damaged or worn out, the conventional
20 cantilever shaft, due to iés one-piece étructure, must be
replaced for repairing.as a whole including the undamaged body
portion. Replacement of the overall structure is inefficient,
laborious and time—coﬁsuming.
(4) To replacé the partially damaged synthetic resin
25 cantilever shaft with a new cantilevered shaft is wasteful of

resources and requires an adequate waste disposal treatment to

avoid environmental contamination.

-
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resources and reqU|res an adequate waste dlsposal treatnment to avoi d
envi ronnment al contam nati on. - 3-
SUWARY COF THE | NVENTI ON It is accordingly an object of the
present invention to provide a cantilever shaft assenbly for-rotating
menbers whi ch is light in weight, has an excellent corrosion

resi stance, can 5 be manufactured at a relatively |ow cost, is easy to

repair or replace, and is @%ﬁhhﬁ?'6?|¥H§Utﬁ@§&f&5ﬁ” use in a water

treat nent sludge scraping apparatus. : achi eve the foregoing:
object, a cantilevetyshafdccords Wnyosgeefdbﬂgcﬁé) priddchite$/%Ent DL NED ON
|ncludes a steel 10 pipe flrn'y secured at one end to a wall surface of a
stationary sppeeide @it qy Ghadt agspRbDENELE Wotdth iy Asmberst iiei vl |
surface, and a core shaft nmade froma synthetic resin and havi ng a body.
portion renoxablight tiredvaighithe heisean pxpellent arurmusiemd rpsistencepceared
outside the steel pipe. The end 15 portion of the core shaft forns a free
end of the chathapyfactured 3yfa r@é@éﬁﬂﬁ})’aﬂil"r‘é‘?%ﬁf—abﬂ% easHECt SCPARE R a

rotating nber . gore shaft and_the ste are | gcked and held
{ooet hor by EePdGRary 280 08 particufifiyTRuleahud dir et Lhasseithst

t hus constru 0 h 'ﬁﬁn be easily repaired at a | ow
cost when thg%§%5h2n£ 9%%??%0%*% &ﬁ%@ %Réﬁ#% C resin core shaft is damaged

or worn OUt. 7o achieve 't¥e! #6¥LH VbB BRY Qe EadOckdag Pin
fitted through a raé:dllﬁvet hrougE E ? 19% est)éel pi pe@"fcir%o a raa tI
hol e assembly according to the present invention includes a steel

10 pipe firmly secured at.oﬁe end to a wall surface of a
stationary support'member‘and projecting perpendicularly from
the wall surface, and a core shaft made from a synthetic resin
and having a body portion fembvably fitted in the steel pipe
and an end portion located outside the steel pipe. The end

15 portion of the core shaft forms a free end of the cantilever
shaft assembly and rotatably supports thereon a rotating
member. The core shaft and the steel piﬁe are locked and held
together by a locking device:

The cantilever shaft assembly thus constructed is light

20 in weight and can be easil§ repaired at a low cost when the end
portion of the synthetic resin core shaft is damaged or worn
out. . .

The locking device may be a locking pin fitted through
a radial through-hole in the steel pipe into a radial hole

25 formed in the body portion of the core shaft. The locking bin
may be replaced by a locking key in which instance the body
portion of the core shaft has.a key seat. The key is fitted in

-
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25- fornmed in the body portion of the core shaft. The | ocking pin may

be replaced by a | ocking key in which instance the body portion of the
‘core shaft has a key seat. The key is fitted in : :

-4-° the key seat through the radial through-hole of the steel

pi pe. Preferably, the body portion of the core shaft has a

plurality of radial holes forned at equal intervals along an 5 ‘axi s of
the core shaft. . The | ockj pin is fitted in_pne o t he.radi al _hol es.
The {nt ervaithehdisberedty tirabol the ctadfal "eREuansnadg Cr o Eh e T HARL
equal to a Igp th of the end portion of the core shaft. Wen the end
portion of £ synthetic resin core shaft is damaged or worn out, the

core shaft is remgd rel@pi1fy, OHh G tiE§lofiiRG: of NendapBaedsgRfe PRALIT BN 1S
cut off or renmoved, thén an end part of the body portion is cut or

machi-ned t o glermaia tiewehdial iyl sadisedtdicymieintéieals albagyan
portion is inserted again into the steel pipe, and the | ocking pinis

fitted i ® amuady adferther avtirad shalfiz .of Thee lowkingl Pinshiaf fiwtiedh ins odesplfaced
by one pitch fromthe one radial hole toward the fixed end of the
steel pipe. the radial ho¥psg.p| Thalintanvdlhbesyesnh sabdcradiahdialempree
replaced with plural. key seats forned in_the body portion at equal

i nterval s alR3iff anablyxisibstanfdaddyeeguatt to on_-gngth ofrhe el PIPFE oy
LTV AN P T T N TR S e T S
portion in g did ef{dAN 15 damaged or worn out, the core shaft is removed

10 from the steel pipe. The damaged end portion is cut off or
removed, then an end part .of the body portion is cut or
machined to form a new end portion of reduced diameter. The
body portion is inéerted Again into the steel pipe, and the
locking pin is fitted in an adjacént radial hole of the coie

15 shaft which is displaéed by one pitch from the one radial hole
toward the fixed end.of the steel pipe.

The plural radial holes of tﬁe core shaft may be
replaced with plural key seats formed. in the body portion at
equal intervals along the axis of the core shaft.

20 The core shaft may .furfher have an additional end
portion having the same size as the first-mentioned end portion
and projecting from an end.of said body portion in a direction
opposite to the first-mentioned end portion; The additional
end portion is no:mally received inside the steel pipe. When

25 the first-mentioned end portion of the core shaft is damaged or
worn out, the core shaft is removed from the steel pipe, then

ipserted again in the steel pipe so that the additional end

[
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opposite to the first-nentioned end portion. The additional end
portion is normally received inside the steel pipe. Wen 25 the

first-mentioned end portion of the core shaft is danaged or ~worn out,
the core shaft is renoved fromthe steel pipe, then i nserted again in
~the steel pipe so that the additional end ' portion forms a

free end of the cantilever shaft assenbl'y. The damaged end portion is

ived inside th teel pipe. T 1 he, B h b
Locel ved | naLde L oLl PeRSe TPt e ohE IRERERh SRR Y .

hani in,which. 5 .th of at,i nh IS I . Th
e S bl sh WAl SN, B BECHRE' B, pime, ehee, ™
et on vidheORGRTOBOBESH I EPOSELYBIO ATy xoH A UROR g

sheets of drawhsesnt freiickmtihled 6€rd Hhai erehEMRdsS1on GlddIRin iSO o8| whRIdS
I ncorporating the principle of the present invention are shown by way

of | 1§ usthiattoeattementber is incorporated. BRI EF DESCRI PTI ON OF THE
DRAW NGS 15 FIG 1 is a longitudinal cross-sectional view of a
cantil ever shaft asBeertdbowesrcodliothetroohjécts: fadfodieseandoadvantages of
present invention for rotatably suppokting a rotatin menber ; ]
FIG 2 is a thevwzesedrinention wilgybegens ﬁ@pare;_lg tanthpegeyersed tin
assenbly accoyding to a second enbodinent of t he pr.esent invention

i ncl udi ng a Eherg 't?Pﬂﬁlﬁﬁﬁ%PQOEﬁFﬁgence to the following detailed

description and the accompanying sheets of drawings in which
10 certain preferred structural embodiments incorporating the
principle of the present invention are shown by way of

" illustrative examples.

BRIEF DESCRIPTION OF THE DRAWINGS

15 - FIG. 1 is a longitudinal cross-sectional view of a

cantilever shaft_assemblyzaccording to a first embodiment of

the present invention for rotatably supporting a rotating
member;

FIG. 2 is a view similar to FIG. 1, but showing a

20 cantilever shaft assembly according to a second embodiment of

the present invention including a shaft with multiple locking
holes;

FIG. 3 is a view similar to FIG. l, but showing a.

cantilever shaft assembly according to a third embodiment of

" 25 the present invention incfﬁding a locking means consisting of

a key;
FIG. 4 is a view similar to FIG. 1 but showing a
—
. -5~
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hol es; _ FIG 3 is aviewsimlar to FIG 1, but Show ng a
cantilever shaft assenbly according to a third enbodi nent of 25 the

present invention including a | ocking nmeans consisting of a key;

FIG 4 is aviewsinmlar to FIG 1 but showing a : cantil ever
shaft assenbly according to a fourth enbodi nent of t he present

i nvention having two supporting end pQrtions at opposite ends of a
shaft; ' _

construct i oncﬂf‘ty%&ﬁrg‘i‘%gﬁg ?r%%%%fﬂ%%é%cg ’d'\l% %V’ %B?gtuggﬁts gﬁhgggg“ga}l‘ni 2 |
- the canti | ev@ﬁeipgeggﬂﬁsﬁméﬁtq%rtg}eaﬁgrne%%o 'é‘n‘ﬁé‘l%ﬁg}g' Sem%v %éflgfcra 9 gf ed;

and _ s a longi ross-'s vie
conventional o588k t8VERas ekt af GhafQt atably supporting a 10 rotating
menber . DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS

Referring now to therdraw no$, aWilRirammake calf GFRRCEBshowidd ¥ REL §bferal
designate |like or corresponding parts throughout the 15 several views,

FIG 5. di &gr aomatruatigpnstbves watdnidgeatmeafni sjudge safEmimR @pparaeupoint ed
in a water treatnent plant having a wat er treatnent pool or pit A The
sl udge scrapWhichpphe stankilevern sbafesssembly mfpshef prasent dnyenglisht §s B

(only one group - bei ng shown) projecting in confronting relation from
t WO incorporated; "and - )

FIG. 6 is a longitudinal cross-sectional view of a
conventional cantilever shaft for rotatably supporting a

10 rotating member. -

DETAILED DESCRIﬁTION'OF THE PREFERRED EMBODIMENTS
Referring now to the drawings, wherein like reference
characters designate like or corresponding parts throughout the
15 several views, FIG. 5 diagrammatically shows a sludge scraping
apparatus incorporated in a water treatment plant having a
water treatment pool or pit A. The sludge scraping apparatus
includes two groups of cantilever shafts B (only one group
peing shown) projectiné—in confronting relation from two
20 opposed sidewalls of the water treatment pit A. Each of the
cantilever shafts B rotatably supports thereon one driven
sprocket D. A paif.of parallel spaced endless chains E (one
being shown) is trained around the respective sets.of driven
sprockets D rotafably mounted on the two groups of cantilever
25 shafts B. A number of scraping plates F extend crosswise
betwéen the endless chains E and are firmly attached to the
endless chains E.  The ehdléss chains E are driven by a drive

[ ———
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20 opposed sidewalls of the water treatnent pit A Each of the

cantil ever shafts B rotatably supports thereon one driven sprocket D.
" A pair of parallel spaced endl ess chains E (one bei ng shown) is '
trai.ned around the respective sets of driven . sprockets D rotatably
mounted on the two groups of cantilever 25 shafts B. A nunber of scraping
pl ates F extend crossw se bet ween the endl ess chains E and are firnly

attached 10,1106 via S"%9% ERELASH oe JESI SSNEHRI Aot SpllbLiep, b 2

chain H SUIELENSd DELUGEn Bl bYERIPRENSE tne & fled Wplidecesuplt fand

one of the 9 cket's drive unit I S nounted to a wal

surface aboye {d\qd /% A mountiip it ALY Suiraed aBowle thal geveleagent
pit A while the cantilever shafts B are normally inmrersed in the waste

wat er . Wt heddr Stovainetli ide tial vatere thestoeat eitt Be Wbiifentbe the
water treatnment pit A for facilitating snmooth sliding novenent of the

scrapi n pledmsifever shafts B Ere pozmehlyi inmexserh ins the Masiieamefegsef ul
when 10 enbodied in the cantilever shafts B on which the driven

sprockets [Though oo&t sbbynaodiide rails are dispesed @imghecbatter Kf the

enbodi nent of the present invention _ =~ ,_ .shown in FIGh ;h%éhe cantil ever
shaft conpryakar Frxeatment, git A Logfaqilitating, SRAPER FHt N SOYFER

shaft 10 made froma 15 ZyngyetEp-resin and detachably connected to a
steel pipe b e scraping, ®f Focking device 30. The synthetic resin

o e ool PR PR L s e e e

nenber);p embodied in the cantilever shafts B on which the driven
sprockets D are rotatably mounted. .

According to a first embodiment of the present invention

shown in FIG. 1, the cantilever shaft comprises a cantilever

shaft assembly which includes a core shaft 10 made from a

15 synthetic resin and detachably connected to a steel pipe 20 by

means of a locking dewvice 30. The synthetic resin core shaft

10 has an end portioﬁ 11 forming a free end ef the cantilever

shaft assembly on which a driven sprocket D (rotating member)

is rotatably mounted, and a body portion 12 integral with the

20 end portion and slidably fitted in the steel pipe 20. The body

portion 12 has a radial blind hele 13. The end portion 11 has

a smaller diameter than the body portion 12 and is formed by

cutting or machining an end pertion of a round synthetic resin

shaft blank into a small-diameter end portion. The core shaft

25 10 is preferably made from a wear resistant synthetic resin,

such as tetrafluorocethylene, nylon, ultra—high—moleculaf—weight

polyethylene, polyacetal, phenol resin, or

This Sheet Has Been Reﬂlaced =-7="
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is rotatably nounted, and a body portion 12 integral with the 20 end
portion and slidably fitted in the steel pipe 20. The body -  portion 12
has a radial.blind hole 13. The end portion 11 has a smaller diameter °
than the body portion 12 and is forned by - cutting or machining an end
portion of a round synthetic resin - shaft blank into a small-dianeter
end portion. The core shaft 25 10 is preferably nade from a wear resistant
synt hetic resin, such as tetrafluoroethékene, '

lon,
ul tr a- hi gh- nBPL¥BREYigEeHREePhtalatset NHFRR ab&vygééf Qﬂs,e dfefhe MahsE or
- 8- | yput htal ate. . Especially f in_th
reatment s| BHGRERERS of FERES AT EARART AHALaStsnofH Ry ap) ehofn "Bh g, 5,
a ! . o ! ;- pnon oo St .
Sarticul ar |y sErFERFE 8! c0oh Mt A AT OREAN Bk 388%en rebfstance |

stationary js gHPPO&hlfepeslisasiace of, for exanple, the water treatnent
pit A by neans of a suitable fastener, such as bolts, so that t he pi pe

20 projecss perpendrgel tkylf gipe eo shppobhengndalfiixed tdird agtatiteasy eel
pi pe 20 may be attached by welding to the 10 supporting wall surface.

The steel pi pepgbrhangawnadi abhrfacet hfpufbrhekample) oth¢ evathenr ttémtuerst al
or free end of the steel pipe 20. The through-hole 21 has substantially
the sane Pt afePErmaans haf b sl trh ke fadfenare SHch 3FabPlte, Fncthatel

pi pe 20 is preferably_pade of corrosion resistant_ netal such as, k15
stainl ess st &Bp pipe 20 Pr°3?ﬂ53IEE%??RF%E§EQﬁ§¥ﬂ§ﬁ9§ & ﬁpFPEBHrBan.“all

removabl e surface. The steel pipe 20 may be attached by welding to the
10 supporting wall surface. The steel pipe 20 has a radial
through~hole 21 located near the distal or free end of the
steel pipe 20. The through-hole 21 has substantially the same
diameter as the blind hole 13'of the core shaft 10. The steel
pipe 20 is preferably made of corrosion resistant metal such as

15 stainless steel.

_ The locking device 30 is comprised pf a removable
locking pin inserted through the radial through-hole 21 of thé
steel pipe 20 into the radial blind hole 13 in the body portion
12 or the core shaft 10. The locking bin 30 thus arranged

20 locks and holds together the core shaft 10 and the steel pipe
20 against relative movement. The locking pin 30 has an
eniarged circular head. .

The phantom-lined driven sprocket D.is rotatably mounted
on the end portioﬁ 11 of the synthetic resin core shaft 10 by

25 means of an end plate I attache@ by a fastener, such as a screw
J, to an end face of the end.portion 11 of the core shaft 10.

Due to a two-piece structure composed of the synthetic

This Sheet Has Been Replaced
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| ocking pin inserted through the radial through-hole 21 of the st eel
pipe 20 into the radial blind hole 13 in the body portion 12 or the
core shaft 10. The | ocking pin 30 thus arranged 20 |ocks and holds -
toget her the core shaft 10 and the steel pipe 20 against relative
novenent. The | ocking pin 30 has an enl arged circul ar head. '
The phantom|ined driven sprocket.- Dis rotatably nounted on the end

ti 11 of th theti i T haft 1Q .b 5 f d
Dlate | attagRednbyoRe| SBREReI0 JHERFLL Fumpanbine thy TE3VEn BRESRRE v
the end porti Ogsé%e g%ct?t Pég?:ﬁeﬁi‘%%{"aégéd to the wall Mfé@e aof:t WRePL&CEr

structure coftp

-9- reSkReohepBalt A0 did &l r)il%%IEOEBSEG iherdiiyan eBhecketably

and the steel pipe tfach to the wall surface of the water

treatment pitjifAnekheinagkihRYethahothe assmrdiltidralc godiidesyhtietic keghter
I n weight than the conventional solid synthetic resin 5 cantilever shaft
X shown i B Fe@nt@ledddi shaftlX shoawreidi EIGnce Addbtiomahly hahdr dighance

sprocket D and the wall surface can be adj usted by changing the I ength
of the steepbeitywe<® thet dziven |sorpdkett Phandotheswafll ERrfigrcamebeore
shaft 10 includin the end portion 11 of reduced di aneter can be

readi |y prodadd@stay mbrhansing Syntength reki theattesp rbipsi thotf the
S92 o tPog he IOLIN0 A Sy, L heycantyl oret ShaLl Aapenl v es,®
et e LA D S e R T S
of the cqipe ¥t -d G dind PR CLc PEYiRYbar 88 rod without requiring a
specific molding die, the canfilever shaft assembly as a whole
can be manufactured at a relatively low cost. Additionally,
because the synthetic resin core shaft 10 and the steel pipe 20
are detachably connected by the locking device 30, when the end
15 portion 11 of the core shaft 10 is damaged or worn out, the
core shaft iO is removed from the steel pipe 20 for repairing.
The cantilever shaft assembly, as against the conventional
cantilever shaft X (FIG.=6), can avoid replacement of the
overall structure for repairing which is laborious and time-
20 consuming and in%olves a 1on§ downtime of a chain transmission
mechanism including the driven sprocket D.
FIG. é shows a cantilever shaft assembly according to
a second embodiment of the ﬁresent invention. This assembly is
structurally the same as the assembly of the foregoing

25 embodiment shown in FIG. 1, excepting that the core shaft 10a
has a plurality (three in the illustrated embodiment) of radial

blind holes 13 formed in a body portion 12 at equal intervals

This Sheet Has Been Replaced -3-
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core shaft 10 is removed fromthe steel pipe 20 for repairing. The

. cantilever shaft assenbly, as against the conventional cantil ever
shaft X (FIG 6), can avoid replacenent of the overal |l structure for
repairing which is |aborious and tinme- 20 consum ng and .involves a | ong
downtine of a chain transm ssion ‘mechani smincluding the driven

} Sprocket D FIG 2 shows a cantilever shaft assenbly according

structural %ﬁﬂ l§g2§g§%°&heggségﬁﬁﬁresf the f %éggﬁﬁThé?fgﬁgdﬂl F shown
FIG 1
im0 Bhe! 50 G e B, » 1ol 48! Yookitaed Wi pe 1

portion 12,4 &£a4a &@Gﬁ%ﬂaBELPd holes 13 through a radial through-hole -10-
along the axis of the core sha 0. The core“shaft 10a and ‘st eel

pi pe 20 arg) j fbAksh t:ﬁg@étﬁersﬂéélaﬁlg”eklz@g PirRe38 Sti.ﬁgdot;pltch Bt wferd he
radial blind holes 13 through a radial through- oIe formed in the
steel pi petkRd.adjdwarspaadig 0rbllird hdleiswaadnisSset heo aog asewd taradil1yol i nd

holes 13 is set to be substantially equal to the length of a

snal | - di aneqeal etel e tlengtll of & tamall-ddemetematndiperbromhlkief dedri ven
sprocket D is rotatably mount ed. Wth this arrangenent, when
t he end po??F%nSEEfo1@ﬁe°ﬂﬂ¥@%ﬁﬁrﬁﬂ?cd¥%§?% %BF@c§ﬁ5fP iGa nodatabdged or
worn out, the | ocking pin 30 is renoved, allowng the core shaft 10 to
be dPRMRER T rom the steel pipe 20. The damaged end portion 11 is

cut off or removeg;,ngh2l EPfaRGlhe, (el e P | O tiforT11 of the

10 synthetic resin core shaft 10a is damaged or worn out, the
locking pin 30 is removed, allowing the core shaft 10 to be
detached from the steel pipe 20. The damaged end portion 11 is
cut off or removed, and an end part of the body portion 12 of
the ore shaft 10a is cut or machined to produce a new end

15 portion of the same size as the original end portion 11 now
removed. The body portion 12 of the core shaft 10a is inserted
again into the steel éipe'ZO, and the locking pin 30 is fitted
in an adjacent radial blind ﬁole 13. The foregoing repairing
operation may be repeated-to reproduce the end portien 11.

20 Thus, the material of the core shaft 10a can be used
effectively. A waste synthetic resin material produced during
repairing is very small and can be properly treated or disposed
without fear of environmental contamination. Additionally,
because the plural equidistant radial blind holes 13 formed in

25 the core shaft 10a for fitting engagement with the locking pin
30 enables stepwise adjustment of the distance between the wall

surface of the water treatment pit A and the driven sprocket D,

Sheet Has Been Replaced =10-
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the ore shaft 10a is cut or machined to produce a new end 15 porti-on of

the sane size as the original end portion 11 now . -renoved. The body

portion 12 of the core shaft 10a is inserted again into the steel pipe
20, and the locking pin 30 is fitted . in an adjacent radial blind hole
13. The foregoing repairing operation nmay be repeated to reproduce the

end portion 11. 20 Thus, the material of the core shaft -10a can be used
effectively. A waste synthetic resin materi al 8roduced durin

repairing i $%ésy RARFIOEHER APERE P HRRr ALY PRAERECTK b gpﬁgeﬂ desired

wi t hout fear of, enviro nt al .contam nat, on. di tionall t he
plural equi @Y Jcﬁqgﬁ%IbWﬂ e R%\eeé" fsélrrré S gt gge %‘ﬁgeEoFéggﬁ%%?elOa
for fittihgégﬂgggenent with the locking pin 30 enabl es stepw se -
adj ust nment € di stance between the wall - surface of the water

treatment pit A andidle FArdndis SDraksl1dder shaft assembly according to
-11- it is possible to |ocate the driven sprocket D at a desired

posi ti on 5 elatinied embbaiweht ofutiegereferithanwaheloht edfinentassembiiyt i4.

FIG 3 shows a cantilever shaft assenbly according to 5 a third enbodi nent-
of the presenbstandritséldry thei same sinicbpsiguctiondssthet assenbinsheommeinn
construction as the assenbly shown in . FIG, 2 with the exception_ that

t he | ocki ng B4 &e wishathecrrmgption idiatzddie dpgking devicad k& logking

i nserted through a radi al t hrough- hol.e or openin la of st eel, pipe
20a i nto ond®¥ 30y 3and,the logking: §e¥4386rh§d1‘??ﬁ%tg9c£dfj‘ﬁ%’r§¥ @nrféléb' a
core shaft b ﬁj ng_the_ axis ohthefcoretshilft.lob20 Thetradial £

t hr ough- ~hole “or opening a of a steel pipe a 1lnto one o

thro&g
10 plural key seats 14 formed in a body portion 12 of a core shaft
10b along the axis of ﬁhe cérg shaft 10b. The radial through-
hole 2la is complemental in shape to the locking key 30a. The
locking key 30a forms a joint between the core shaft 10b and
the steel pipe 20a_ﬁhfch is superior in strength and
15 reliability of bonding than the pin joint shown in FIGS. 1 and
2. By virtue of the key seats 14 spaced in the axial direction
of the core shaft 10b, the distance between the wall surface of
a water treatment pit A and the driven sprocket D can be
adjusted. This means that the position of driven sprocket D
20 relative to the wall surface of the water treatment pit A can
be adjusted stepwise. When an end portion 11 of the core shaft
10b is damaged or worn out, the damaged end portion 11 is
removed by cutting, and ar end part of the body portion 12 is

cut or machined to produce a new end portion of the same size

25 as the original end portion- 11 now removed.
FIG. 4 shows a cantilever shaft assembly according to

a fourth embodiment of the present invention. This assembly is

This Sheet Has Been Rzﬁlaced ' -11-
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hol e 21a is conplenental "in shape to the | ocking key 30a. The | ocki ng
key 30a forms a joint between the care shaft 10b and the steel pipe
20a. which is superior in strength and 15 reliability of bonding than the
pin joint shown in FIGS. 1 and 2. By virtue of the key seats 14 spaced
in the axial direction of the core shaft 10b, the distance between the
wal | surface of a water treatment pit A and the driven sprocket D can

b dj Thj s that th i t f Kk 0
rel at ve t oSERE SN TL SV SRS At &P BHe (288 B v o R ok PO,

dj usted st d 1_qf

damaged or SAPEINHIS: M R Dhr: P TaFeT MY 105 pEY AT g

and an end Qﬁ&&t@.%ntalieelﬁ o%fdrpr!lslézf ectlné:%rtﬁﬁ éTgfp Peé'néoﬁﬁx?é‘f'ce a

new end portion of the sa Sl ze e origina ortion now

renoved.  end) of boa ok tieva 2a igakhicl Bppbsshal HipeeeMBhytacensdéng to
a fourth enbodi nent of e present invention. This assenbly is .

-12 - 5 pobstantlanll ;Ettdﬁadsiam&oaaltendqmantdry 1Shbas the [Hdfe 2ize as
excepting that a synthetic resin core shaft 10c has an addi ti onal end
portion 15 §hej epd pgrtieom d1r aad dencei agepble tenuptatabdyysppperting?2 in

the opposite_direction to the end. 5 gortlon 11, The additional end portion
15 has the §Bfe &5LEensSProcket: Ny pbhei s iRRR heRBE POTHHM tho 1is

bl K D.. Th ddi | d i O
15 fs _ysz‘il%ﬁﬁé Wocesrskhs; Shrtal, RRE FEER Jugl G0 1O oG ot en
end portion 111 $AgROEfs Und bl 1 SR ST Pl

fromthe steel pipe sert
10 shaft 10c is removed from the steel pipe 20, then inserted

again into the steel pipe 20 with the damaged end portion 11 as

a leading end faciné the wall surface of the water treatment

pit A. The additional end portion 15 is now located at the

distal end of the cantilever shaft assembly and functions as a

15 new support portion'for the driven sprocket D. Since the

damaged end portion 11_is immediateiy replaced by the

additional end portion.15, a chain transmiséion mechanism

incorporating the driven sprocket D can continue operation

ﬁithout a downtimé. Furthermore, the additional end portion 15

20 enables repairing of the damaged end pertion 11 without

requiring a cutﬁing'or machining work effected on the body
portion 12 to produce an new end portion.

The cantilevéf'shaft assemblies of the present invention

are particularly suitable for use in a water treatment sludge

25 scraping apparatus, a plaFing dross collecting and removing

apparatus and so on and they have various advantages, as

enumerated below.

-_
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agéih into the steel pipe 20 with the damaged end portion 11 as " a

.leading end facing the wall surface of the water treatnent pit A The
additional end portion 15 is now |l ocated at the di stal end of the
cantil ever shaft assenbly and functions as a 15 new support portion for
the driven sprocket D. Since the damaged end portion 11 is
i mmedi ately replaced by the addi tional end portion 15, a chain
transm ssi on nechaqjsn1 i ncorporating the driven sprocket can
continue operatiorfl) BecapsaRE tYIRRLPHR  SERHIUYE S EPBPORS & ft8®hl end

ti 15_.20 bl iri f,the d d d t.i 11 with
oqui ring B ELAFLATHARR AP RoFRS YT Lhi e brf R ARy MeRbShe th0n 12
to pr oduce 23, AeWceRd POLEh Wore shast. removdbify FARHEYE vk 355EHD! | €5

of the prese I'nventi are particular suitable for use Tn & water

treatment giylagaving 99 BNAIpaRRAGH Usn FhBLA! i G S £E$ngO e d #Oi and
r enovi ng apparatus and so on and they have various advantages, as

enuner atsed dotdamiibly mounted, the cantilever shaft assembly ofithe present

(1) Because of a two-piece structure conposed of a steel pi pe fixed at
one end to imwentdldn dk desspheavy ritharertiher conmentional syme-pdieice meddadcore
shaft renovably fitted in the steel pipe and having an end portion on
whi ch a roteantidaverpehafs. Jhe distanre betwaen thencotaking awemberhahd
assenbly of the present invention is |ess heavy than the conventi onal

one- pi ece USRIl oI;Ihe SYPRPILART: Menher 73R kit @ Mskesh bhehragandng
el nand the 1difgth!be %nd "eSUPPRILE Y- B EReSRE OF BALUELEL Hare
10 projecting from the steel: pipe. This obviates the need for
various molding dies of different sizes as in the manufacture
of the conventional cantilever shafts. Thus, the cantilever
shaft assembly of the invention can be manufactured at a lower
cost than the conventional cantilever shaft. The two-piece
15 structure further enables easy and short-time repairing of a
damaged cantilever shaft assembly because when the free end
portion of the core shaft is damaged or worn out, only the core
shaft is removed for repairing.
(2) By virtue of a plurality of radial holes or key
20 seats formed in a body portion core shaft at equal intervals
along the axis of fhe core sﬁaft, the cofe shaft can still be
used even when the end portion is damaged or worn out. The
damaged end portion is cut off or removed, and an end part of
the body portion is cut or machined to produce a new end
25 portion of the same size as the original end portion. 2a
locking device such as a pin or a key is fitted in a radial

hole or a key seat which is located next to the radial hole or

This Sheet Has Been Reilaced -13-
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the length of the steel pipe or an extent of the core shaft 10 projecting
fromthe steel pipe. This obviates the need for various nol ding dies
of different sizes as in the manufacture of the conventional cantilever
shafts. Thus, the cantil ever shaft assenbly of the invention can be
manuf actured at a | ower ~cost than the conventional cantilever shaft.
The two-piece 15 structure further enables easy and short-tine repairing

of a damaged cantil ever shaft assenbly because when the free d
portion of tthe ka8 seRss Prﬁgleaﬁége@%g%rﬂt&t’:?‘%ﬂw ?ﬁetqteoﬁ‘éy' eﬂ“ésffaft

I's renoved for repairipg, _ (2 virtue of I i f

radi al hol estlae R‘Qﬁe%g§e3tfs e n88Ten %‘%‘dycﬁﬂr gieor'f1 o eg’gggédgt%le‘ﬁual
interval s al on e is_of t ore t > C t i 4
be - use ek ERah P nosRatss PRLA F = Ratl janb e LOE MRS g pimnstic
damaged end PQéih%ﬂiziCﬂ 19f broiuésdisdnfRdpaireng, Pad wafste matéhtabody
portion is cut or machined to produce a new end 25 portion of the sane
size as the 95&ﬁﬂé'§¥ﬁ?é@ﬂ§0ﬂre%ted,dﬁmhﬁﬁwdkdﬁmwSthmB fiepirn of a
key is fitted in a radia hol e or a key seat which is |ocated next to
t he radi al heheigbnmental contamination. The plural radial hales or keyhe
key seat previously engaged with the pin or the key. Thus, the materi al
of the core skatis garowidedefosf fatting yengagemgntt WAAY (Bhe RidhRe k8Yy a
smal | amount of waste synthetic | resin material is roduceg1during
repairing, tEBTGhsteenallies Atepyiseaadpushrent 9ty tbPe‘éf%H%?e elyssrn the

key U 10 ok ating” R Y HHA e WATE WS A JUSpOLLIRL haftbek. MokfiE ©f

10 " rotating member can,ltheréfore, be located at -a desired
position relative to the wall of the supporting member. The
key forms a joint between the core shaft and the steel pipe
which is superior in bondi;g strength and stability to a joint
formed by the pin between the core shaft and the steel pipe.

15 (3) An additional end portion prajecting from an end
face of the body_pbrtion in a direction away from the end
portion is normally located inside the steei pipe. When the
end portion of the core shaft is damaged or worn out, the
. additional end portion takes the place of ﬁhe damaged end

20 portion and is used as a free end of cantilever shaft assembly
on which the rotating member is rotatably mounted. The
additional end poffion obviates the need for a cutting or
machiﬂing work effected on the body portion to produce a new
end portion. .

25 Obviously, various minor changes and modifications of
the preSent invention are possible in the light.of the above

teaching. It is therefore to be understood that within the

- -14-
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seats provided for fitting engagenent with the pin or key further
-enabl es stepwi se adjustnent of the di.stance between the rotating nenber
and the wall of the supporting nenmber..The 10 rotating nmenber can,
therefore, be |l ocated at a desired position relative to the wall of the
supporting nmenber. The key forns a joint between the core shaft and

t he steel pipe which is superior in bonding strength and stability to a

j oi nt dlotfy ol Qi[:?enﬁre\ﬁe%ﬁ. Hhes Cﬁgnﬁpggengnqx{[vhe%tsnéeel £¥ E!ée body

(3) An addltl na portton prolec I'ng an-en

portion inpaagkiesl r hgs € rti rmal |y | ocated
i nsi de thepsteel plpgehs£2%s£ SHR"Es éﬁ%ﬁkﬁ%ﬁ%ﬁ?iﬁd%ﬁigicgge shaft is
damaged or worn out, the addltlonal end portion takes the.place of the
damaged end 20 portion and is used as'a free end of cantil ever shaft
assenbly on which the rotating nenber is rotatably nounted. The
addi ti onal end portion obviates the need for a cutting or machi ni ng
work effected on the body portion to produce a new . end portion. 25
Qobvi ously, various mnor changes and nodifications of t he present
invention are possible in the |ight .of the above teaching. It is
therefore to be understood that within the - - 15- scope of the
appended cl ai s the present invention nmay be practiced otherw se than as
‘specifically described. .
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-16° _____,__MhaL—Fs—e%arned I S: 1. Acantilever shaft assenbly
for rotatabl a rotatlng nmenber at a free end thereof,
conprJﬂl‘“‘mmii‘lmm a steel pipe firnmy secured at one end to a. wal |

surfa t4onary support menber and projecting perpendicularly
fromthe wall sur f ace; : a,core shaft nmade froma synthetic resin
and having a body portion renovably fitted in said steel pipe and an
end 10 porhhﬁn Ioca ed o t5|de said steel pipe, said end portion

form ng t he "PP&e 3n& i @5&anti | ever .shaft assenbly and  rotatably
supporting thereon the rotatlng menber ; a |l ocking device to

| ock and hol d together said core ' shaft and said steel pipe. 15

2. A cantilever shaft ﬁ%’%@fﬁ])év%&cgﬁgfﬁgaéé)en%ﬁ) Pok rotata 'Rippotdifg
steel pi pe has at | east one radial through-hole said core sShaft has

| east ona katiatlingomembetrnmad anfgaédend th@wb'f,pcxfdrﬁmslamd sai d | ocki ng
device Is a locking pininserted 20 through said radial through-hole of
the steels pi pe int@ s&ee¢l piper&idimly Issicurell aheompremdshaf 8. wall surface
3. Acantilever shaft assenbly according to claim 2, wherein the
number of s&ifdaré‘r@la&llc’ﬁ@lré’ |5HPPﬁéthG§‘b96rPP6nPF%Je<2‘5U}!9 (RegpensHicy lgind vy
radi al hol es_are orngg I nterval s al ong -an axis of said core shaft,
and said Ioéﬁpﬁbtbﬁnw' Lt sprdacen one of said plural radial holes.

a core shaft made from a synthetic resin and having a
body portion removably fitted in said steel pipe and an end
10 portion located outside said steel pipe, said end portion
 forming the free end of said cantilever shaft assembly and
rotatably supporting thereon the rotating member;
a locking device to lock and hold together said core
shaft and said steel pipe.
15
2. A cantilever shaft assembly according to claim 1,
wherein said steel pipe has at least one radial through-hole,
said core shaft has at least one radial hole formed in said
body portion, and said locking device is a lecking pin inserted
20 through said radial through-hole of the steel pipe into said

radial hole of the EOre shaft.

3. A cantilever shaft assembly according to claim 2;

wherein the number of said radial hole in the body portion is

25 plural, said plural radial holes are formed at intervals along
an axis of said core shaft, and'said locking pin is fitted in

one of said plural radial +holes.
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-17- & A cantilever shaft assenbly according to claim3
wher ei i,ummml\muﬂu " s are spaced at equal intervals, and sai d
i ntervall la ﬂFadi al holes are substantially . equal to a length

of said enfl pbrt%orf of said core shaft .5 _ 5: A cantil ever shaft
assenbly according to claim1, wherein said steel pipe has at |east one
radi'al through-hol e, said core shaft has at | east one key seat forned

in said body " poftiop, qu. Lo | L.Ng. evh i.S ocking key.fitted
in 10 said key seat’ o?&tcﬁe c%?%%ﬂaﬁ#ﬂ?%%@ glgfl c?crc%(.!fjidé'f‘gt ﬁ:goﬁgé-lms' :
hole of the gl&alididfid radial holes Gard éé?éﬁéd METe A i nd23980LY and

r of sald key seat in the Body

according to claimb, .mhereln t he, numb .
portion is slbidlieervsdsdbRitedn A S aHE A d sk @l supseaMel g1 akong
an axis of said core shaft, and said |ocking key is fitted in one

of said pl uredquddetsentlength of said end. pArtiohi bEveiidhaite ansehl y
according to claim®6, 20 wherein said key seats are spaced at equal

interval 88 and said i nterval s between said key seats are substantially
equal to a Ie;’gth of said end portion of said core shaft. ]
8. A cantilever shalt aAseaptilevenrahafft taseenhly Beccoaslipgete ¢ladmdleore

shaft further, has, an addi ti onal .end_portio havi ng the sane size as
t he first-rnﬁﬂ?%ﬁﬁﬂi%é%ﬁﬂﬂﬁqq lP%ﬁﬁUhgs at Eeast one radial through-hole,

said core shaft has at least_one key seat formed in said body
portion, and said locking device is a locking key fitted in
10 said key seat of the core shaft through said radial through-

hole of the steel pibé.

6. A cantilever shaft assembly according to claim S,

wherein thé number of saia key seat in the body portion is

15 plural, said plural key seats are formed at intervals aléng an
axis of said core shaft,.and said locking key is fitted in one

of said plural key seats.

7. A cantilever shaft assembly according to claim 6,
20 wherein said key seats are spaced at equal intervals, and said
intervals between said kef seats are substantially equal to a

length of said end portion of said core shaft.

8. A cantilever shaft assembly according to claim 1,

25 wherein said core shaft further has an additional end portion
having the same size as the first-mentioned end portion and

- projecting from an end of said body portion in a direction

R —
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pr oj ecti-rg—froman end of said body pdftfon in a direction - 18-

qQppositeg t jin 1tioned end portion, said additional end
port i onj:mﬂ!a\m'“‘mm‘um'ceived i nsi de sai d steel pipe. 9. A
e¥

cantil-e aftt 8ss&nbly according to claim8, 5 wherein said steel pipe
has at |east one radial through-hole,  said core shaft has at | east one
radial hole forned in said body portion, and said |l ocking device is a

ocking, b1 LBSSILEY ro, chil AT L30LA RCROEL1R) asly RigRtESLaP

into said

cantil ever shaft I or dj i N ) r of
sai d radi al Eg{ieplgﬁéf?ﬁ;g %% y&p%%ﬁl%#fslcé@élmﬁ%urléﬁs,ld\gz;lggggl ﬁ%ggl pg%?%] '
holes are forned at intervals al ong an axis of said core shaft, and
said locking pinis fitted in 15 one of said plural radial holes.

11. A cantilever shait assamiliyetetostiafiy tesebly 48cordinghes echabai g,

radi al hol es are spaced at equal intervals, and said interval s between
sai d radi &l wWbeweinresaidbsteelipipy ha9 atdgiedst one [radded shrough-hole,
first-mentioned end portion and said addi tional end portion of said
core shaft. said core shaff hasah isast uiradbabmple stewred ntpteatdai m
8, wher e} 345 fl &S PP Tald® 18K 88 e Xt S30L Y ok Y Bin " OhEerted

through said radiél through-hole of the steel pipe.into said
radial hole of the core shaft. |
10 - ' .

10. A cantilever shaft assembly according to claim 9,
wherein the number of said radial hole in the body portion is
plural, said plural radial holes are formed at intervals along
an axis of said core éhafg, and said locking pin is fitted in

15 one of said plural radial holes.

11. A cantilever shaft assembly according to claim 10,
wherein said radial holes are spaced at equal intervals, and
said intervals between said radial holes are substantially

20 equal to a length of said first-mentioned end portion and said

additional end portibﬁ of said core shaft.

12. A cantilever shaft assembly according to claim 8,
wherein‘said steel pipe has at least one -radial through-hole,

25 said core shaft has at least one key seat formed in said body
portion, and said locking device is a locking kéy fitted in
said key seat of the core shaft through said radial through-

-
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25 s at |east one key seat forned in said body
_port " %Eﬁ! |ng device is a locking key fitted in sai d key
seat through sai d radial through- -19- -+ hole

of'the st eel plpe 13. 'A cantilever shaft assenbly according
to claim12, wherein the nunber of said key seat in the body portion is
5 plural, said plural key seats are fornmed at intervals along an T axi s

of said co haf.t n d . locking key is fitted in one of said
pl ural keyhgéé 3E thd Qtééi piﬁ%f A cantil ever shaft assenbly according to

claim13, 10 mherein said key seats are spaced at equal intervals, and
sai d- I nterval s between said key seats are substantially equal to a

length of said finst- nnru&aﬁflﬂlem SN AY QR sapB19ah8casding Atdlclaim eng
portion of said core shaft.

wherein the number of said key seat in the body portion is

5 plural, said plural key seats are formed at intervals along an

axis of said core shaft, and said locking key is fitted in one

of said plural key seats. -

l4. A cantilever shaft assembly according to claim 13,

- 10 wherein said key seats are spaced at equal intervals, and said
intervals between said key seats are substantially equal to a
length of said first-mentioned end portion and said additional

end portion of said core shaft.

15
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