1 CHAIN STRUCTURE BACKGROUND OF THE INVENTION Field of the Invention 5The present
invention relates to a chain structure, for example, erfployed in a sludge scraper which is provided in a
settling pond of a sewage disposal facility. Description of the Conventional Art The sludge scraper is
provided within a sewage disposal tank in a first 10 settling pond or a final settling pond of the sewage
disposal facility, and is structured such as to scrape the sludge constituted by various components which
are piled up in a bottom of the sewage §iggéSHENtanl 18 e BRIk the bottom of the sewage disposal
tank by a sludge scraping plate. The sludge scraped by the sludge scraper as mentioned above is sucked
out by a pump, and is carried 150ut to a treatment facility in the next step in an outer portion of the

sewage dispo . ' e views which are referred for describing a conventional
chain structure @EI%#B%@S@E ]tﬁérgl @éé\ger installed within the sewage disposal tank. 20The
conventional chaip, SiUGMIR ZisgfRuctured, as shown in Fig. 14,

5 The present invention relates to a chain structure, for example, employed
in a sludge scraper which is provided in a settling pond of a sewage disposal
facility.

Description of the Conventional Art
The sludge scraper is provided within a sewage disposal tank in a first
10 settling pond or a final settling pond of the sewage disposal facility, and is
structured such as to scrape the sludge constituted by various components which
are piled up in a bottom of the sewage disposal tank to one side in the bottom of
the sewage disposal tank by a sludge scraping plate. The sludge scraped by
the sludge scraper as mentioned above is sucked out by a pump, and is carried
15 out to a treatment facility in the next step in an outer portion of the sewage
disposal tank.

Figs. 14 to 18 are views which are referred for describing a conventional
chain structure 2 which is used in the sludge scraper installed within the sewage
disposal tank.

20 The conventional chain structure 2 is structured, as shown in Fig. 14,
such as to have a drive sprocket wheel 6, driven sprocket wheels 8, 10 and 12,
an endless chain 4 which is wound around the sprocket wheels 6, 8, 10 and 12,
and a plurality of flight plates 14 (sludge scraping plates) which are provided so
as to protrude to an outer side at predetermined distances in a length direction of

25 the chain 4 (refer to Japanese Unexamined Patent Publication No.



such as to have a drive sprocket wheel 6, driven sprocket wheels 8, 10 and 12, an endless chain 4 which
is wound around the sprocket wheels 6, 8, 10 and 122 and a plurality of flight plates 14 (sludge scraping
plates) which are provided so as to protrude to an outer side at predetermined distances in a length
direction of 25 the chain 4 (refer to Japanese Unexamined Patent Publication No. 2 2002-273105).

In Fig. 14, the chain 4 and the sprocket wheels 6, 8, 10 and 12 are shown only one set, however,
individual part20®2he’giHtr)set of chain 4 and sprocket wheels 6, 8, 10 and 12 having the same
structures are prowded at a 5 position which is away from each other in a vertical direction to a paper
surface in the drawingMirf ineside’ 6PaiRetsANAdES aRIRGRES ddeprbinRr Bf 4S&Ndgt2dRiSosal tank 3 so

f h oth F f the fligh 4 is fixed id idth
Grection n s %%?ﬁé o534 SRMBENST AHPHLIE] DL or oLl BT 15 ol SFERaEE the fight

plate 14 s SrypRiEI AL SUIES SHE o Heiaihg Disral e ey cgpiprmity to a

circular movem e pchain'4’in'a Iengt direc ckwi rection in'Fig. 14), on the basis of a

rotating mgtion, gkt driversRragkst e et n Tiee: .wg U&h&alai?e%&&m&epaba@mﬁm@f a leftwards

arrow in the
the drawing, in inner sides of side surfaces facing to each other of a sewage

disposal tank 3 so as to face to each other.
Further, since each of the flight plates 14 is fixed in its inner side in a
width direction in its both end portions to an outer peripheral side of each of a
10 pair of chains 4, the flight plate 14 is circularly moved in an outer side of the
chain 4 integrally with the chain 4 in conformity to a circular movement of the
pchain 4 in a length direction (a clockwise direction in Fig. 14), on the basis of a
rotating motion of the drive sprocket wheel 6.
Then, the flight plates 14 move in a direction of a leftwards arrow in the
15 drawing so as to be along a bottom surface 3a of the sewage disposal tank 3
when the flight plates 14 moves in a lower portion in Fig. 14, and scrape and
collect the sludge piled up on the bottom surface 3a to a sludge storage portion
3b in a left end portion side in the drawing.
The sprocket wheel 6 of the conventional chain structure 2 mentioned
20 above has been constructed, as shown in Fig. 15B, by a cylindrical boss portion
6b which has a shaft hole 6a penetrating in an axial direction (a lateral direction
in the drawing), and a disc portion 6e which is arranged in a center portion in the
axial direction of the boss portion 6b and forms a gear tooth forming portion 6¢ in
an outer peripheral portion in a radial direction (a vertical direction in the

25 drawing).



15 drawing so as to be along a bottom surface 3a of the sewage disposal tank 3 when the flight plates 14
moves in a lower portion in Fig. 14, and scrape and %ollect the sludge piled up on the bottom surface 3a
to a sludge storage portion 3b in a left end portion side in the drawing. The sprocket wheel 6 of the
conventional chain structure 2 mentioned 20 above has been constructed, as shown in Fig. 15B, by a
cylindrical boss portion 6b which has a shaft hole 6a penetrating in an axial direction (a lateral direction in
the drawing), and a dist/SoefioArcaniHiah PEaeriRgaRPIti e cethisri peaieh) faraetkial @ivédidon of the boss
portion 6b and forms a gear tooth forming portion 6¢ in an outer peripheral portion in a radial direction (a

vertical directiGfif (RS dRdighgyedion thag ther 98" ALY BjeSHRY Hieh BY RefSSrally formed in

Cprotket wheol 8 e AL prBjGvheh IBRHrCec MAS ANk AURHIOBLE Lo knoss

sprocket wheeP®'

directon fom e fic6 R8Hion 05 AT 7 BHE BLECMEARIBH SR oL N0l pole ia and i

formed as a circufar ring shape. Further, as shown in Fig. 15A, in t ear tooth forming portion 6¢ of

the sprockst whgglif diaAbh \RRPATERNIETJausoRYEN PRIEa Andia forHadakampaiianiag (a concave

portion) are alternately formed in a circumferential 10 direction of the gear tooth forming portion 6¢ via an
engagement pskitipe.6i of these step portions. The sprocket wheel 6 is structured, as shown in Fig.
17, such that a rotating shaft 16 attached to the shaft hole 6a so as to be relatively non-rotatable via a key
17 is driven by a driveFdathee, dsrsiaasynple Fa nidtdr imthesgeaniosthae it rptetiorafuatitae axis thereof.
The chain 4 is structured, as shown in Fig. 16, such that a pair of inner link plates 18 and a pair of outer

link plates 20 & fternyap!chuplderii 0. RftHieN &iticGh CaBVRXVBRIEOPAIRRA It koS d9te ith

attachments (corresponding to a side plate member) integrally provided with attachments 28 (a flight plate
portion 6h (a concave portion) are “alternately formed in a circumferential

10 direction of the gear tooth forming portion 6¢ via an engagement portion 6i of
these step portions.

The sprocket wheel 6 is structured, as shown in Fig. 17, such that a
rotating shaft 16 attached to the shaft hole 6a so as to be relatively non-rotatable
via a key 17 is driven by a drive device, for example, a motor (not shown) so as

15 to rotate around an axis thereof.

The chain 4 is structured, as shown in Fig. 16, such that a pair of inner
link plates 18 and a pair of outer link plates 20 are alternately coupled in a length
direction, however, a pair of link plates 26 with attachments (corresponding to a
side plate member) integrally provided with attachments 28 (a flight plate

20 attaching portion) are coupled at appropriate distances, as shown in Fig. 17.

The link plate 26 is structured such that the flight plate 14 formed as an
approximately C-shaped form in its cross sectional shape is fixed to the
attachment 28 via a spacer 30 by a screw fastening means using bolts and nuts.

Further, the conventional chain structure is structured, as shown in Fig.

25 18, such that a pair of chains 4 provided with the attachments 28 as mentioned



20attaching portion) are coupled at appropriate distances, as shown in Fig. 17. The link plate 26 is
structured such that the flight plate 14 formed as an Qpproximately C-shaped form in its cross sectional
shape is fixed to the attachment 28 via a spacer 30 by a screw fastening means using bolts and nuts.
Further, the conventional chain structure is structured, as shown in Fig. 2518, such that a pair of chains 4
provided with the attachments 28 as mentioned 4 above are respectively wound around a pair of
sprocket wheefevwch spERactVglE v yissiaitnndfchadrobwipasth whenRldthewnch I1atéral direction of
the drawing so as to be faced to each other. Further, a pair of chains 4 are respectively wound around a

pair of sprockelVANGSKE &t RESHINAL WRIGE BISMNGY iIEHBIRAGA RiltshIma lateral JisggiarPbiifgnt plates 14
are provided ag mentioned above in g pair of chains 4, and 4 whjch are arranged so as to be faced to
cach other at (VMBS R Do RER o i Aton SHUALSH: Ny e s Rmedtas a fong
shape having Ig%gp AR AR L ertical diraction to., 1@ th thydirectipnating chain 4, that
is, a vertical di?gc lon Ito& i\p,)vaper s%jﬁ“g@ée%p\éigglﬁ%aq\%othg%é%’orﬁo%@%n tgje%eﬁg\& (§ire§tion are
respectively atipeheitorigspactive outer peripheral sides of a pair of chains 4 and 4. Further, the
flight plate 14 is structured, as shown in Fig. 18, such that shoes 36 and 37 are respectively fixed to an
upper portion and a lowgiyalitipofafighb ghecdrawimneg iprbatieend pastionsct dhevengta hiection.

Among the shoes 36 and 37, the shoe 36 provided in the lower portion in Fig. 18 of the flight plate 14 is

structured suchlitaiasthe sinde 86vduahesiintcacamiged vwith as uppke stadade tof @aall mérabert32 which is
provided on a rail support member 34 extending in a horizontal direction to the sprocket wheel 6 20 side

from a vertical RieHeiaraitedndisEngR) ih théeseiagientipdsiierant 3 48 dighéeLtate fiighidlate 14 along

the rail member 32, when the flight late 14 moves in the uppergo_rtion in Fi%, 14.
formed as a long Shape having a length in an appr ical direction to

ximately ve
10 the length direction of the chain 4, that is, a vertical direction to a paper surface
in Fig. 14, and both end portions in the length direction are respectively attached
to respective outer peripheral sides of a pair of chains 4 and 4.
Further, the flight plate 14 is structured, as shown in Fig. 18, such that
shoes 36 and 37 are respectively fixed to an upper portion and a lower portion of
15 the drawing in both end portions in the length direction.
Among the shoes 36 and 37, the shoe 36 provided in the lower portion in
Fig. 18 of the flight plate 14 is structured such that the shoe 36 comes into
contact with an upper surface of a rail member 32 which is provided on a ralil
support member 34 extending in a horizontal direction to the sprocket wheel 6
20 side from a vertical wall surface (not shown) in the sewage disposal tank 3 and
guides the flight plate 14 along the rail member 32, when the flight plate 14
moves in the upper portion in Fig. 14.
On the other hand, the shoe 37 provided in the upper portion in Fig. 18 of

the flight plate 14 is structured such that the shoe 37 comes into contact with an

25 upper surface of a pond bottom rail (not shown) which is provided on the bottom



On the other hand, the shoe 37 provided in the upper portion in Fig. 18 of the flight plate 14 is structured
such that the shoe 37 comes into contact with an 25|épper surface of a pond bottom rail (not shown)
which is provided on the bottom 5 surface 3a of the sewage disposal tank 3 and guides the flight plate 14
along the pond bottom rail, when the flight plate 14 moves in the lower portion in Fig. 14. Further, as
shown in Fig. 18, a pair of sprocket wheels 6 arranged so as to face to each other are provided with a
single rotating $t#ace SavAfdhesss e kkaP a5 adankod thedspidifiesolbs Bigkiooiied halenatihety
non-rotatable via the key 17 as shown in Fig. 17. The rotating shaft 16 is driven by the drive device, for

example, the rRETSHRABPEhERINYNETL RS AL f&'ﬁ’éﬁr%‘f IR B DR RIEE RY U Bdsychronous with
each other. SUMMARrF( OF THE IMVENTI N roblem io be %)I)[/e% bé/ tkg Inventi(asn However, in
the conventional chai E{FUS{u&S 2R aratRE PR oY esé%v gaéra%% 3PtdRk 3 is swung
b t d ' j hain 4 and
the gt place 14, G e e T B airection or a

horizontal glireghaRHBJ AHABH O teeSEHRRHRIING 168 1B, é’s%@ﬁ@’?ﬂ&ti@éﬁg@ﬂﬁﬁ&ﬁ%&%Wﬁ@n the chain 4
and the gear tooth, for example, the sprocket wheel 6 is released, so that there is a risk that the chain 4

and the flight ptate1i4=drepcomais Pidelrokene eotitmgthieifpeginnsrokine chainisiraclevec, are broken by
the drop and collision of the chain 4 and the flight plate 2014. Accordingly, the present invention is made
by taking the pladsamplention et tlsduetiato\wohsideretiatssaaain disjipriakethensalsénsdaention is to
to be synchronous with each other.
SUMMARY OF THE INVENTION
10 Problem to be Solved by the Invention
However, in the conventional chain structure 2, in the case that the water
within the sewage disposal tank 3 is swung by a great earthquake so as to
generate a great wave, and the great wave is applied to the chain 4 and the flight
plate 14, the chain 4 and the flight plate 14 are relatively displaced in a vertical
15 direction or a horizontal direction in relation to the sprocket wheel 6.
Accordingly, the engagement between the chain 4 and the gear tooth, for
example, the sprocket wheel 6 is released, so that there is a risk that the chain 4
and the flight plate 14 drop so as to be broken, or the other portions of the chain
structure 2 are broken by the drop and collision of the chain 4 and the flight plate
20 14
Accordingly, the present invention is made by taking the problem
mentioned above into consideration, and an object of the present invention is to
provide a chain structure which has a simple construction and can prevent a

chain from being detached from a gear tooth of a sprocket wheel due to a great

25 wave force and prevent the chain and a flight plate from dropping so as to break



provide a chain structure which has a simple construction and can prevent a chain from being detached
from a gear tooth of a sprocket wheel due to a great 25 wave force and prevent the chain and a flight
plate from dropping so as to break 6 members of the chain and the flight plate and the other portions of
the chain structure. Means for Solving the Problem In order to solve the problem mentioned
above, according to the present 5invention, there is provided a chain structure comprising: a
sprocket wheelMamisth ef she atinpiof yeditheetliobapiaie andrihagaisewipe il drefehaiad in an outer
peripheral portion; and the chain in which a pair of side plate members facing to each other are
coupled in an EHYRYEmanner at plural sets in a length direction, and which is 10wound around gear teeth
in the outer peﬁpheratgo%n.of tf}ﬁ s§ror§‘<et wheel, wherein a drop preventing means for preventing
the side plate &fibeltto H}ngt % §Wound state to the sprocket wheel is provided in at least a

part of the plural sets gf tha5igs SIRlE MEPRBiENTHIENGHDE SHEVR STHTHIRFES WA R e present

invention is
5 invention, there is provided a chain structure comprising:

a sprocket wheel in which a plurality of gear teeth capable of engaging
with a chain are formed in an outer peripheral portion; and

the chain in which a pair of side plate members facing to each other are
coupled in an endless manner at plural sets in a length direction, and which is

10 wound around gear teeth in the outer peripheral portion of the sprocket wheel,

wherein a drop preventing means for preventing the side plate member
from dropping from a wound state to the sprocket wheel is provided in at least a
part of the plural sets of the side plate members.

Further, the chain structure according to the present invention is

15 structured such that the drop preventing means is constructed by a protruding
plate portion which is parallel to a radial direction of the sprocket wheel.

Further, the chain structure according to the present invention is
structured such that the drop preventing means is constructed by a protruding
plate portion which is vertical to a radial direction of the sprocket wheel.

20 Further, the chain structure according to the present invention is
structured such that the drop preventing means is provided in a side plate
member having a flight plate attaching portion.

Further, the chain structure according to the present invention is
structured such that two sets of chain structures are arranged in inner sides of a

25 pair of surfaces facing to each other within a liquid tank so as to be faced to each



15structured such that the drop preventing means is constructed by a protruding plate portion which is
parallel to a radial direction of the sprocket wheel. v Further, the chain structure according to the
present invention is structured such that the drop preventing means is constructed by a protruding plate
portion which is vertical to a radial direction of the sprocket wheel. 20 Further, the chain structure
according to the present invention is structured such that the drop preventing means is provided in a side
plate member pE@Eh@Ad iRt PlRRePseRIHING pradiohis provigrgitpel iRseHanesvitaliréagederding to the
present invention is structured such that two sets of chain structures are arranged in inner sides of a

25pair of surfaBes TR B RRAT SRR ARt YRERAEHIOSH 88 85 i B8 le8as W P BIHET, and the drop
preventing means i? providfed only in surfac?s Whicp face to each other of a ?air of s}grﬁ)cket wheels
arranged so aStOBe AGEEI6%A a&ﬁgp’o&l SrﬁV?n QY leaégge}ﬁegnwcfﬁ%bﬁl ees%g%ht &'&lirfaces which
face to each o@ﬁé.clgqfﬁtl %ﬁﬁ%m\ﬁption 5According to the chain structure of the present invention
mentioned above, Iin the chain structure provided with the sprocket wheel in which a plurality of gear teeth

capable okengaging wik-ingishal e fermRddhamupeeF RREPPRISEMOTHOSH @I HErsakn which a pair
of side plate members facing to each other are coupled in an endless manner at the plural sets in the
length 10 direatione ginctivéndbhiis sueidndaponddbaviaanhtesirockievagtgipamnphesabpadtign of the
sprocket wheel, the drop preventing means for preventing the side plate member from dropping from the
wound state toofh@eprdeleth wiapabie podvishgadngt ledist Bapachefrtharplfrahsstsiof tre siderplate
members. Therefore, the structure is simple, and it is possible to prevent the chain and the 15 flight plate
from being detBeHRREfRIAAFBearddhth Gl s ¥icke? RAB S Ridetpgie BreRPR/Ee8dand prevent

the chain and a flight plate from dro‘%)gpi_ng so as to break the members of the chain and the flight plate and
the other portiGRSHIINE AL QGG T BRI ERIER P IMATRTI G 1B RHfE! RRWINESSIength

10 direction, and which is wound around the gear teeth in the outer peripheral
portion of the sprocket wheel, the drop preventing means for preventing the side
plate member from dropping from the wound state to the sprocket wheel is
provided in at least a part of the plural sets of the side plate members.
Therefore, the structure is simple, and it is possible to prevent the chain and the

15 flight plate from being detached from the gear tooth of the sprocket wheel due to
the great wave force and prevent the chain and a flight plate from dropping so as
to break the members of the chain and the flight plate and the other portions of
the chain structure.

BRIEF EXPLANATION OF THE DRAWINGS

20 Fig. 1 is a front elevational view with a partial cross section showing a
sprocket wheel 6 and its vicinity in a chain structure 40 according to a first
embodiment of the present invention;

Fig. 2 is a side elevational view with a partial cross section showing in a
partly broken manner a part of the chain structure 40 shown in Fig. 1, and is a

25 view of the chain structure 40 as seen from a left side of Fig. 1;



20Fig. 1 is a front elevational view with a partial cross section showing a sprocket wheel 6 and its vicinity
in a chain structure 40 according to a first embodimegt of the present invention; Fig. 2 is a side
elevational view with a partial cross section showing in a partly broken manner a part of the chain
structure 40 shown in Fig. 1, and is a 25view of the chain structure 40 as seen from a left side of Fig. 1; 8
Figs. 3A and 3B are views showing a link plate 44 shown in Fig. 1, in which Fig. 3A is a front elevational
view of the same, and9§. 38 igndridfhtasRevigivp AhdeindfaHBkanaée Fig. heyva viewdorledplaining a
motion of the link plate 44 in the chain 5structure 40, and is an enlarged side elevational view with a

partial cross séHHER SHwiy '8 BPEpIeNat Aerel HolbR iBAEg: 28hEHeSRitS its Uktthity; Fig.

5is a front ele\é tiorg%l vilew Wit|’} %artial cross section showing a sprocket wheel 6 and its vicinity in a
chain structure %&c%?dYﬁ%}’vtc?a S8 embodiment of the present invention; 10Fig. 6 is a side

elevational view with g .rHQEcéﬁﬁﬁ%?%£%W%%%ﬁﬁtM *?ﬁ%kmfgmg'%m@éﬁ fehain

structure 60 shown in Fig. 5, and is a vie e chain structure 60 as seen from a side of Fig. 5;
Figs. 7A agd 7§rareuviexs %h@%%aeﬁmﬁfgﬁ&@t%i@é §fé9\§ﬁbﬁhf:\'ﬁbv§'\/iﬁtr¥v£‘iﬁ§rﬁég crfdssadiignt elevational

view of the same, and Fig. 7B is a right
showing one of sprocket wheels 6 shown in Fig. 2 together with its vicinity;

Fig. 5 is a front elevational view with a partial cross section showing a
sprocket wheel 6 and its vicinity in a chain structure 60 according to a second
embodiment of the present invention;

10 Fig. 6 is a side elevational view with a partial cross section showing in a
partly broken manner a part of the chain structure 60 shown in Fig. 5, and is a
view of the chain structure 60 as seen from a left side of Fig. 5;

Figs. 7A and 7B are views showing a link plate 64 shown in Fig. 5, in

which Fig. 7A is a front elevational view of the same, and Fig. 7B is a right
15 elevational view of the same;

Fig. 8 is a view for explaining a motion of the link plate 64 in the chain
structure 60, and is an enlarged side elevational view with a partial cross section
showing one of sprocket wheels 6 shown in Fig. 6 together with its vicinity;

Fig. 9 is a view showing a chain structure 80 according to a third

20 embodiment of the present invention and corresponding to Figs. 2 and 6, and is a
side elevational view with a partial cross section showing in a partly broken
manner a part of the chain structure 80;

Fig. 10 is a view showing a chain structure 100 according to a fourth

embodiment of the present invention and corresponding to Figs. 2 and 6, and is a

25 side elevational view with a partial cross section showing in a partly broken



15elevational view of the same; Fig. 8 is a view for explaining a motion of the link plate 64 in the
chain structure 60, and is an enlarged side elevationgl view with a partial cross section showing one of
sprocket wheels 6 shown in Fig. 6 together with its vicinity; Fig. 9 is a view showing a chain structure 80
according to a third 20 embodiment of the present invention and corresponding to Figs. 2 and 6, and is a
side elevational view with a partial cross section showing in a partly broken manner a part of the chain
structure 80; Mannefga PerisPh thiehalibaliivgtarendif; structure 100 according to a fourth embodiment of
the present invention and corresponding to Figs. 2 and 6, and is a 25side elevational view with a partial

cross section showingfil¥a barfy Briksh ?)h%'ﬁ‘ﬁeﬁ‘acﬁém o?tfHét%F?alﬁZQrﬁ‘EﬁWé“TQOto a fifhy. 11 is a view

showing a chain ructure 1 accordln to a ffth e ﬁ?odlment of theﬁ E} nve tion anéi corresponding

to Fig. 10, and |g] sq%egl 8[6{1?8 vUiYﬁ% Bgr"ﬁ% L& &%rrllg ﬁl?bc‘ﬂ en manner a
Spart of the Chaif) SUGHING SWQV.m a palds &?césagé’ 18R 6w Vatlof?r@ﬁ mephand a

protruding plate member 126 shown in Fig. 11, inw |ch Fig. 12 |s a ron view of the same,
and Fig. 12B @é\rnghqﬁlgﬁgnpg@umyg gbthe same; Figs. 13A and 13B are views showing the link

plate 124 and a protruding 10plate member 128 shown in Fig. 11, in which Fig. 13A is a front elevational
view Figs. 12A and 12B are views showing a link plate 124 and a protruding
plate member 126 shown in Fig. 11, in which Fig. 12A is a front elevational view
of the same, and Fig. 12B is a right elevational view of the same;
Figs. 13A and 13B are views showing the link plate 124 and a protruding
10 plate member 128 shown in Fig. 11, in which Fig. 13A is a front elevational view
of the same, and Fig. 13B is a right elevational view of the same;
Fig. 14 is a schematic cross sectional view showing a whole structure of
conventional chain structures 2 and 40 which are provide in a sludge scraper
within a sewage disposal tank 3;
15 Figs. 15A and 15B are views showing a sprocket wheel 6 shown in Fig.
14, in which Fig. 15A is a front elevational view of the same, and Fig. 15B is a
cross sectional view as seen from an arrow A-A in Fig. 15A,;
Figs. 16A and 16B are views showing a conventional chain 4 shown in
Fig. 14, in which Fig. 16A is a partly enlarged top elevational view of the same,
20 and Fig. 16B is a partly enlarged front elevational view of the same;
Fig. 17 is a front elevational view with a partly cross section showing a
sprocket wheel 6 shown in Fig. 14 and its vicinity in a partly broken manner; and
Fig. 18 is a view of a chain structure 2 shown in Fig. 17 as seen from a
left side of the drawing, and is a side elevational view with a partly cross section

25 showing in a partly broken manner.



of the same, and Fig. 13B is a right elevational view of the same; Fig. 14 is a schematic cross
sectional view showing a whole structure of conventigpal chain structures 2 and 40 which are provide in a
sludge scraper within a sewage disposal tank 3; 15Figs. 15A and 15B are views showing a sprocket
wheel 6 shown in Fig. 14, in which Fig. 15A is a front elevational view of the same, and Fig. 15B is a
cross sectional view as seen from an arrow A-A in Fig. 15A; Figs. 16A and 16B are views showing a
conventional cR&hAIShBVHERFRIP 1O th Whic R Ed: RBRRSEMVEHRR Mg d top elevational view of the
same, 20and Fig. 16B is a partly enlargﬁed front elevational view of the same; Fig. 17 is a front

elevational view with £ 8§ T3 WHLRESBRBNAYYH B APWIRE MBS SolRh FATRIN U AYRY its vicinity in

a partly broken manner; %F iew of a chain strﬁlcture I@1sh0)(vn in Fig, 17 as seen from a
S

d Fig. 18 i
ot side of the AIANIETATH S ALARING. ARots VR SEITh INEMION e JaRT e e Gl in & partly

broken ma””%rqé‘o?r%ﬁﬁ’?ﬂ%‘??’a@f%‘*'PT'ON OF PREFERRED EMBODIMENTS A description will
be specifically given 3/ es for carrying out a chain structure according to the present invention

with referefice to the aeg@MPARVINghErawiRES views which are referred for describing a chain
structure 40 according to a first embodiment of the present invention. A
description will be given by attaching the same reference numerals to the same
portions as those of the conventional chain structure 2, and an overlapping
description about the same structures as those of the conventional one will be

10 omitted except a part thereof.

A chain 42 in the chain structure 40 according to the present invention is
significantly different from the conventional chain structure 2 in a point that a link
plate 44 is provided as shown in Figs. 1 and 2, in place of the link plate 26 (refer
to Fig. 17) of the chain 4 in the conventional chain structure 2.

15 In other words, the chain structure 40 according to the present
embodiment is structured, as shown in Fig. 14, such as to have a drive sprocket
wheel 6, driven sprocket wheels 8, 10 and 12, an endless chain 42 which is
wound around these four sprocket wheels, and a plurality of flight plates 14
(sludge scraper plates) which are provided so as to protrude to an outer side at

20 predetermined distances in a length direction of the chain 42.

Further, as shown in Fig. 1, a link plate 44 (a side plate member) with
attachment is coupled between inner link plates 18 in place of the other outer link
plate 20 per several outer link plates in a length direction of the chain 42.

The link plate 44 of the chain structure 40 is constructed by a side plate

25 portion 46, an attachment 48 (a flight plate attaching portion), and a protruding



5Figs. 1 to 4 and 14 are views which are referred for describing a chain structure 40 according to a first
embodiment of the present invention. A description \ﬂl be given by attaching the same reference
numerals to the same portions as those of the conventional chain structure 2, and an overlapping
description about the same structures as those of the conventional one will be 10omitted except a part
thereof. A chain 42 in the chain structure 40 according to the present invention is significantly
different from thl@tedREATIcHA(T LM SeNR0HOQR TREATOIAIISRONNNR pleta3 A4 idnphifidéd We shown in

Figs. 1 and 2, in place of the link plate 26 (refer to Fig. 17) of the chain 4 in the conventional chain
structure 2. 15 StH@IWBFHEE"EhéEtHBﬁ @fﬂmﬁ}%"ﬁég g tiveipEL BEHE IRBOHMB AR structured,
as shown in Fig. 4, such as to have a drive sprocket wheel 6,tdriven Sﬁ)rogket wheels 8, 1(} and 12, an
endiess chain SEEUTER RAGUnB U AR S0P Ly Rk dr e e e RABNE STRRAL plates 14
(Sludge SCfapeiie%'t EbHYrHBQ/é‘\EgrPfﬁé(‘é%‘?&éﬂé}ﬁé%% %f&@%ﬁg gﬁa%ﬂﬁﬁﬁﬂ%ﬁ{/ ggetermined

distances in a length direction of the chain 42. Furthe own In Fig. 1; a link plate 44 (a side

plate memper) with atwm&atd@@wﬂﬁ&qb@évvﬁﬂm5&%;%@%%@1@%? afihry@thenouter link
|

plate 20 per several outer link plates in a length direction of the chain 42. The link plate 44 of the chain
structure 40 islaalrdicteddy ¢ gidelplaling o diond n Fgatachmenidddp Agbs pledéesataching
portion), and a protruding 11 plate portion 50 (a drop preventing means), as shown in Fig. 3A. In Fig. 3A,
the side plate pbribichlB)abelyatitsehis artetly awttidre 22at(eleigpkite po)tfras®apdrgeptioAdd part by part
with two-dot chain lines in the d(awirrgq for convenience of description, however, these elements are
integrally and énGeiRligyiamismenimkdlsigelsiaie foitied ibhetbanddadiansididisnapeihaving a
length in a lateral direction of the drawing, as shown in Fig. 3A, and through holes 46a each of which
loosely inserts& B portion 22a (refer to Fig. 16) of a coupling pin 22 for coupling to an inner link plate
18 are foir@ed In both E&Rf%?,rﬁlr?rﬂﬁselgil e ISI% thp(cj)lrrtleocglﬁe; an upper end portion in the drawing
in its width direction (a vertical direction in Fig. 3A) is formed as a horizontally
linear shape, and a lower end portion of the attachment 48 is integrally and
continuously formed in a left portion in the drawing.
On the other hand, in the side plate portion 46, a concave portion 46b
15 which is gently inclined upward in the drawing from both end portions in its
horizontal direction toward a center portion is formed in a lower end portion in the
drawing in a vertical direction of Fig. 3A, and an upper end portion of a protruding
plate portion 50 (a drop preventing means) protruding downward in the drawing
is integrally and continuously formed in a center portion in a horizontal direction
20 of the concave portion 46b.
The attachment 48 is formed as an approximately triangular shape as
shown in Fig. 3A, and is structured such as to have a rising portion 48a in which
a lower end portion is integrally provided in a left upper end portion of the side

plate portion 46, and an attaching portion 48b which is formed by a right end

25 portion of the rising portion 48a being folded rectangularly from a paper surface



10Further, in the side plate portion 46, an upper end portion in the drawing in its width direction (a vertical
direction in Fig. 3A) is formed as a horizontally linear shape, and a lower end portion of the attachment 48
is integrally and continuously formed in a left portion in the drawing. On the other hand, in the side plate
portion 46, a concave portion 46b 15 which is gently inclined upward in the drawing from both end
portions in its horizontal direction toward a center portion is formed in a lower end portion in the drawing
in a vertical direlctierdef\wigg Savaidcrareappéeend portion of a protruding plate portion 50 (a drop
preventing means) protruding downward in the drawing is integrally and continuousléformed in a center

portion in a horizontal HYeBAYEH dialss d8calR (oortion Wehe atlaehiagRecirRef®R P lsthsrmed as an
imately tri | h in Fig. 3A, and is struct h as to h iSi tion 48
oo a low BB T R0 A5 By BAAES h L SR G IR CH e SRSTle portion 46,
d tachi o) L] ot i the risi . bei
folded rectang g T ol aar e ioh holes

48c are fogne%ﬁmrm@@aﬁh@mﬂwsﬂw PlethRAARORaBIAS 2Q/R BE aRasRini4 Meytical direction
nin

of the drawing, as show ig. 3B. These through holes 48c are arranged in a right side of the drawing 5
of the attaching,paridoaré8hselterathaagmeat fightiplatepasefodes sbowvoss Eigtibnaasl are used for

fixing the flight plate 14 formed its cross section as an approximately U-shaped form by a screw fastening
means using baraxichatlely. U-shaphe forotrbdiag plenefpeirionbdednheising inksplene Adss structured, as
shown in Fig. 3B, such as to have a base end plate portion 50a which protrudes
The protruding plate portion 50 of the one link plate 44 is structured, as
shown in Fig. 3B, such as to have a base end plate portion 50a which protrudes
10 out of a center portion in a horizontal direction of the concave portion 46b of the
side plate portion 46 to a lower side of the drawing, an intermediate plate portion
50b which is folded vertically from a leading end portion of the base end plate
portion 50a so as to extend in a horizontal direction, and a vertical plate portion
50c which is folded vertically (in a horizontal direction in a radial direction of the
15 sprocket wheel 6) from a leading end portion of the intermediate plate portion
50b.
The link plate 44 is formed by folding one plate-like member at a plurality
of positions as mentioned above. As a result, as shown in Fig. 2, the other link
plate 44 which is used as a pair together with the one link plate 44 is changed its
20 folding direction to an opposite side to the above, and a pair of link plates 44
which are faced to each other are formed as a plane symmetrical shape.
Further, a part in a length direction of the chain 42 in the chain structure
40 is wound around an outer peripheral portion of the gear teeth forming portion

6c of the sprocket wheel 6, as shown in Fig. 1.

25 In other words, as shown in Fig. 1, in the wound portion of the chain 42,



10out of a center portion in a horizontal direction of the concave portion 46b of the side plate portion 46 to
a lower side of the drawing, an intermediate plate pay. jon 50b which is folded vertically from a leading end
portion of the base end plate portion 50a so as to extend in a horizontal direction, and a vertical plate
portion 50c which is folded vertically (in a horizontal direction in a radial direction of the 15sprocket
wheel 6) from a leading end portion of the intermediate plate portion 50b. The link plate 44 is formed
by folding one plethikemratiiesr 6k of sheanioekelovifierlstals rikedidnan BiosRaes ROFESNIS as shown in
Fig. 2, the other link plate 44 which is used as a pair together with the one link plate 44 is changed its

20folding direciBif o arfEhpbiteVEiaR {8 #RNEBECEDRY AGalibr RS atés PwiicRd S ced to each
th f . | trical sh .. ._ Furth t in a length directi the chain 42

i the chain sURRARED IS WoLA AL 2N S0t or e TN S RadRF b BArR fing portion 6c

?g;hci Zﬁl“zczkeg\)gﬂ?:‘ﬁeé@rv% SRR iohidn T RHIE L WOSHS b8BT PERHEN Y dndiiR&dipnd portion of

5 top portion 6f of the sprocket wheel 6.
As shown in Fig. 2, the link plates 44 and 44 which are formed as the
plane symmetrical shape in the chain 42 are arranged in both sides of a length in
an axial direction of an annular projection portion 6d of the sprocket wheel 6.
At this time, the protruding plate portion 50 of the link plate 44 is

10 arranged so that the intermediate plate portion 50b is faced to an outer peripheral
surface in an upper side of the drawing of the annular projection portion 6d of the
sprocket wheel 6, and is arranged so that a gap is provided between the
intermediate plate portion 50b and the annular projection portion 6d of the
sprocket wheel 6.

15 Further, the protruding plate portion 50 of the link plate 44 is folded so
that a folded portion between the intermediate plate portion 50b and the vertical
plate portion 50c extends along a profile of a cross section of the annular
projection portion 6d of the sprocket wheel 6.

The vertical plate portion 50c of the protruding plate portion 50 of the link

20 plate 44 is arranged so that its inner surface is faced to both end surfaces of a
length in an axial direction of the annular projection portion 6d of the sprocket
wheel 6, and is arranged so that a gap is provided between the vertical plate
portion 50c and the both end surfaces of the annular projection portion 6d.

Further, the vertical plate portion 50c extends toward a lower side of the

25 drawing, and is arranged so that its leading end portion extends to a position



a tooth top portion 6f of the sprocket wheel 6 is fitted to an air space portion S (refer to Fig. 16) which is
constructed by the link plates 18 and 44 and the adjzilﬁent bushes 24, and the bush 24 is engaged with an
engagement portion 6i which serves as a step portion between a tooth bottom portion 6h and the tooth
5top portion 6f of the sprocket wheel 6. As shown in Fig. 2, the link plates 44 and 44 which are
formed as the plane symmetrical shape in the chain 42 are arranged in both sides of a length in an axial
direction of an\ahisI& fRGRIBLIBNOStRM BaIB@RPUERIKRIOHTEE A XtehiStHRkthespierketing plate
portion 50 of the link plate 44 is 10 arranged so that the intermediate plate portion 50b is faced to an
outer peripheré’t‘f'ﬁf’r‘féz:e in an upper side of the drawing of the annular projection portion 6d of the

k heel 6, and | d . ' ided b thei [ | ion 50b
2 the annutar projoctb pUR O S oF e BorobkB ol Lmi Iy GPLEiA ke portion 50 o
the lnk plate 44,50)deg, 50 1134 A9 ROTIRN AENIARRNE DIFIENSHIAG Blg RAFoR AQp and the

vertical plate portion 50c extends along a protile of a cross section e annular projection portion 6d of

the sprockt wheel Ty BEIGRARIHRPRBIRNIROG Sl NS-RNUNDS PaiRACTHRBISY aldldink 20 platc

44 is arranged so that its inner surface is faced to both end surfaces of a length in an axial direction of the
annular projectitichoiiioreita roishesprockeicoimpalispandiis aieanpeaish s iihaha gapvisnptdted between

the vertical plate portion 50c and the both end surfaces of the annular projection portion 6d. Further, the
vertical plate portionsbBOctextehds toward a lower side of the 25drawing, and is arranged so that its leading
end portion extends to a position 14 which is radially inner side than the annular projection portion 6d of
the sprocket wheel 6. In other words, as shown in Fig. 4, even in the case that the chain 42
displaces in a vertical direction and a lateral direction so as to be moved to be
10 detached from the gear teeth of the sprocket wheel 6, due to a great wave force
which is generated by a great earthquake, the vertical plate portion 50c of the
protruding plate portion 50 of the link plate 44 comes into contact with any end
surface in the lateral direction of the drawing of the annular projection portion 6d
of the sprocket wheel 6. As a result, the chain 42 is hard to be detached from
15 the gear teeth of the sprocket wheel 6.
Further, in the chain 42 according to the present embodiment, after the
portion which is nearly detached from the gear tooth forming portion 6c of the
sprocket wheel 6 in the link plate 44 sustains on the basis of the contact, the link
plates 44 are returned to the position of the gear tooth forming portion 6¢c of the
20 sprocket wheel 6 and are engaged with each other back again.
In other words, in the chain 42 according to the present embodiment,
since the protruding plate portion 50 of the link plate 44 is guided while coming
into contact with the annular projection portion 6d of the sprocket wheel 6 when

the chain 42 is wound around the sprocket wheel 6, the chain 42 is wound while

25 being corrected its position in a width direction (an axial direction of the coupling



Since the protruding plate portion 50 is formed in the link plate 44, the chain 42 according to the present
embodiment is structured such that the chain 5 42 islgard to be detached from the gear tooth of the
sprocket wheel 6 around which the chain is wound, in comparison with the chain 4 in the conventional
chain structure 2. In other words, as shown in Fig. 4, even in the case that the chain 42 displaces in
a vertical direction and a lateral direction so as to be moved to be 10 detached from the gear teeth of the
sprocket wheePiB, 2iemaich deesr i) sofsredanaibiflisegier aitthe IMhainfeat earthquake, the vertical plate
portion 50c of the protruding plate portion 50 of the link plate 44 comes into contact with any end surface

in the lateral direction OFEREMHIANiInGVENtHE &nHEME'IPELEEGENPoHIBNBR6r e SHrikkéMRke! 6. As a
It, the chain 42 i dtobed hed f 5th h gf th k hee| 6. Further, i
ine chain 42 aBEDRAIES DGR BrECEHE b GET e e BORIGA WAIEH o Uy dctacREd from the
gear tooth foraing Borkon. i.of 106 SRYARKRLGELS dB e IRk plals 4, Suslains i dng el of the
p edtot i cCo

contact, the link plates 44 are return e position of the gear tooth forming portion 6 the 20

sprocket veheeh Rt HiREEERIFOMER Bachr AlekprRIEOAINeel 6 dAPIRB ¥SERiNG tharehain 42
according to the present embodiment, since the protruding plate portion 50 of the link plate 44 is guided

while coming iptatensact with the annular projection portion 6d of the sprocket wheel 6 when the chain 42
is wound around the sprocket wheel 6, the chain 42 is wound while 25being corrected its position in a
width direction (an axiékcdirettiontof tihe cob@imgtiEtire 22D whiicHhs veaiial th theelepgdedirection of the
chain 42. Accordingly, even if a traveling track of the chain 42 is somewhat deflected from a normal
traveling track SRBHEIRM et oRerbaRPR) 1h ithBAsSIRIRILE AreNABL tHRR IR MAth tEaRINBE  Bontact

between any end surface of the _ _
detached from the gear tooth forming portion 6c of the sprocket wheel 6 due to

10 the great wave force, and prevent the chain 42 and the flight plate 14 from
dropping so as to break these members and the other portions of the chain
structure 40.

Further, since the structure of the chain structure 40 according to the
present embodiment is simple, it is possible to easily carry out a manufacturing

15 work and an attaching work.

Further, since each of a pair of link plates 44 can be easily
mass-produced by folding one plate-like member, a cost for one can be made
lower.

Accordingly, as described above, according to the chain structure 40 on

20 the basis of the present embodiment, the structure is simple, and it is possible to
prevent the chain 42 from being detached from the gear tooth forming portion 6¢
of the sprocket wheel 6 due to the great wave force and prevent the chain 42 and
the flight plates 14 from dropping so as to break these members and the other
portions of the chain structure 40.

25 Figs. 5 to 8 are views which are referred for explaining a chain structure



5 annular projection portion 6d of the sprocket wheel 6 and the protruding plate portion 50.

According to the chain structure 40 on the basis of the present embodiment mentioned above, it is
possible to prevent the chain 42 from being detached from the gear tooth forming portion 6c of the
sprocket wheel 6 due to 10 the great wave force, and prevent the chain 42 and the flight plate 14 from
dropping so as to break these members and the other portions of the chain structure 40. Further,
since the strucB@racsorneéngHain secridrenaoodiveriinbtis tiegrasEweshodiment is simple, it is possible
to easily carry out a manufacturing 15 work and an attaching work. Further, since each of a pair of

link plates 44 can be daSFMESJILTRRIGERN 5 YSIITSLORE pRatIfKe Hhermissed BFREIHRE can be made

| A dingly. d ib b di he chai 0 20 the basis of th

orosent embodT et CHT e (0SS aHE 8 BRI Boel e ST hGnfbeing.
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prevent the chain 42 and t opping so as to break these members and the other
portions OBthe&H@nﬁrL&t%“@hgﬁFi@?- i 1R aER e Vst a1e rs&ﬁeﬁﬁ@r@xm@nm@ta chain

structure 16 60 according to a second embodiment of the present invention. A chain 62 in the chain
structure 60 acaamdidignenthessreantiamiyeddreit & different from the chain structure 40 according to the
first embodiment in a point that a link plate 64 (a side plate member) is provided in place of the link 5
plate 44 of the chain 4Ruirhive tdtealinlstpirstufet 40 thecpreiegite thiwofisteaisatiffarant tisrsHo®n in Figs. 5
and 6. chain structure 40 according to the first embodiment in a point that a protruding
plate portion 66 (a drop preventing means) is provided in place of the protruding
10 plate portion 50 of the link plate 44 in the first embodiment, as shown in Figs. 7A
and 7B.
The protruding plate portion 66 of the one link plate 64 is structured such
as to be provided with a base end plate portion 66a which protrudes to a lower
side in the drawing from a center portion in a horizontal direction of a lower side
15 portion of the concave portion 46b of the side plate portion 46, and a horizontal
plate portion 66b which is folded vertically in a lower end portion of the base end
plate portion 66a so as to extend in a horizontal direction, as shown in Fig. 7B.
The link plate 64 in the present embodiment is formed by folding one
plate-like member at a plurality of positions in the same manner as the link plate
20 44 in the first embodiment. As a result, as shown in Fig. 6, the other link plate
64 which is used as a pair together with the one link plate 64 is changed its
folding direction to an opposite side to the above, and a pair of link plates 64
which are faced to each other are formed as a plane symmetrical shape.

Further, a part in a length direction of the chain 62 in the chain structure

25 60 is wound around an outer peripheral portion of the gear teeth forming portion



Further, the link plate 64 in the present embodiment is different from the chain structure 40 according to
the first embodiment in a point that a protruding pIatE_lportion 66 (a drop preventing means) is provided in
place of the protruding 10 plate portion 50 of the link plate 44 in the first embodiment, as shown in Figs.
7A and 7B. The protruding plate portion 66 of the one link plate 64 is structured such as to be
provided with a base end plate portion 66a which protrudes to a lower side in the drawing from a center
portion in a hoAg@hthledenkat sfRerR\epsislows ipdritbrd of the concave portion 46b of the side plate
portion 46, and a horizontal plate portion 66b which is folded vertically in a lower end portion of the base

end plate portion 66a 4 98¢5 Wakis /5 aSheNoHtdNGird b dads Moty A RSy PRBION Of 1% jink plate 64
in th t embodi tis f d by foldj late-Jik: t a plurality of iti in th
same mannor SOAP L HARs T R PTYRE A1 SRR, e FoEu 12 Lrte A GG, the other
link blate 64 which i ) . ) ; s falding direction ¢
an apposite S Tk D e e g et s

plane symimetiical shyapent Bibess aparhiiadrneisiregtien Qighgethainb e biggalaimsitucture 2560 is
wound around an outer peripheral portion of the gear teeth forming portion 17 6c of the sprocket wheel 6,

as shown in Figoion 6i Whigtheewesdss asesbiepypittibe deandeg, tinetheotobodopo i« 8re chain 62, the
tooth top portion 6f of the sprocket wheel 6 is fitted to the air space portion S (refer to Fig. 16) which is
constructed byatéthirkqithded Batianazl ahth sheoskipiodmad ishes 24, and the bush 24 is engaged with
the engagement portion 6i which serves as the step portion between the tooth bottom portion 6h and the
tooth top portion 6f of ffeHBKEt MitheB! 8. Pair of link plates 64 and 64 which are formed as

the plane symmetrical shape in the chain 62 are arranged in both sides of the
10 gear tooth forming portion 6c in such a manner as to sandwich the gear tooth
forming portion 6c¢ of the sprocket wheel 6 from outer sides in the axial direction.
At this time, the protruding plate portion 66 of the link plate 64 is
arranged so that the horizontal plate portion 66b is faced to an outer peripheral
surface in an upper side of the drawing of the annular projection portion 6d of the
15 sprocket wheel 6, and is arranged so that a gap is provided between the
horizontal plate portion 66b and the outer peripheral surface of the annular
projection portion 6d.
Further, the horizontal plate portion 66b extending in the horizontal
direction is arranged so that its leading end portion laps over the end portion in
20 the sprocket wheel 6 side of the rail support member 34, is faced to a lower
surface of the rail support member 34 in the drawing, and is arranged so that a
gap is provided between the horizontal plate portion 66b and a lower surface.
Since the protruding plate portion 66 is formed in the link plate 64, the
chain 62 according to the present embodiment is structured such that the chain

25 62 is hard to be detached from the gear teeth of the sprocket wheel 6 around



As shown in Fig. 6, a pair of link plates 64 and 64 which are formed as the plane symmetrical shape in the
chain 62 are arranged in both sides of the 10 gear Lo} h forming portion 6¢ in such a manner as to
sandwich the gear tooth forming portion 6¢ of the sprocket wheel 6 from outer sides in the axial direction.
At this time, the protruding plate portion 66 of the link plate 64 is arranged so that the horizontal plate
portion 66b is faced to an outer peripheral surface in an upper side of the drawing of the annular
projection portiBRi@H betiedais spruekatwiieePBPANGs avidintded dwihat ighle iSpreridiedadetween the
horizontal plate portion 66b and the outer peripheral surface of the annular projection portion 6d.

Further, the hdRAREIN P ortion 66b extending in the horizontal direction is arranged so that its

leading end portion | he end portjon in 20 th Kk | 6 side of the rail b
3 18 facec 0 & lowen BLAES RS 0 SUBEH e 1 thd B ATRcL SR ANIGER <o that a gp
is provided bewvrﬁagqaeinofgg@ﬁegp IEDBHIAN PAP AR IPWEEHUBCE; 10 ne SRR RIQITUdING plate

portion 66 is formed In the ate 64, the chain 62 according to the present embodiment is structured

such that the cliaiREPRIMMAEIGERe:LRANER SERJkR arriclesthl e ypeeakehydiRRkS around 18

which the chain is wound, in comparison with the chain 4 in the conventional chain structure 2. In
other words, ag/sitawis igdrigrdieaven ia threaaseatitajihrechtio 6adisglaces ipatieertionltdigection and a
lateral direction so as to be moved to be 5 detached from the gear teeth of the sprocket wheel 6, due to a
great wave forbenzhighlislgtnpesatied 6% gfrtdat peathglieke)atededdingerd phertiok pfateeddorizontal plate
portion 66b of the protruding plate portion 66 of the link plate 64 comes into contact with the lower surface
of the end porfi&MEFtHE&APBIASHWitMEIRHRWSY spdasecaliinarrnNehReRtieD iof HRrd el SeiRRIEChed from the

gear teeth . .
member 34. As a result, the chain 62 is hard to be detached from the gear teeth

10 of the sprocket wheel 6.

According to the chain structure 60 on the basis of the second
embodiment of the present invention as mentioned above, the structure is simple,
and it is possible to prevent the chain 62 from being detached from the gear tooth
forming portion 6¢ of the sprocket wheel 6 due to the great wave force, and

15 prevent the chain 62 and the flight plate 14 from dropping so as to break these
members and the other portions of the chain structure 60, in the same manner as
the chain structure 40 according to the first embodiment.

Fig. 9 is a view which is referred for explaining a chain structure 80
according to a third embodiment of the present invention.

20 A chain 82 in the chain structure 80 according to the present embodiment
is structured, as shown in Fig. 9, such that the same link plate 64 as that in the
second embodiment is arranged in one in an axial direction of the annular
projection portion 6d of the sprocket wheel 6, and the same link plate 26 of the
chain 4 as that in the conventional chain structure 2 is arranged in the other.

25 Further, the link plate 26 of the chain 82 is arranged in each of sides



10o0f the sprocket wheel 6. According to the chain structure 60 on the basis of the second
embodiment of the present invention as mentioned zigove, the structure is simple, and it is possible to
prevent the chain 62 from being detached from the gear tooth forming portion 6c of the sprocket wheel 6
due to the great wave force, and 15 prevent the chain 62 and the flight plate 14 from dropping so as to
break these members and the other portions of the chain structure 60, in the same manner as the chain
structure 40 acediirjedanedireteasihiercinta pair PigsToskelwhierlhiohard seand the BXplaining a

chain structure 80 according to a third embodiment of the present invention. 20A chain 82 in the chain

structure 80 a®Bi@iRG @& tHi€ feBEnBerithBHRRERI IS R0 KRR Es LABM FREIGOD RITR™t the same
link plate 64 as;i] tin thﬁa se ?nd embaqdiment is arranged li(n onge inI ag axial.direction of the annular
projection portHRHF HSEHIBSAT IIES & A RaTHeY SIRRKRAVRRSLS BB e chain 4 as that in the
tional chain st ' ' : , the i [ h in 82 i
arrangen in each of stoc I 2 B s AR e A B e 2 the

link plate 64 offheisialp FRds RupNIRddRmR Qﬁ@&%)ei§i§ﬁd@mplihoatbaiﬁigﬁwhmégeaf@ced to each

other in a pair of sprocket wheels 6 and 6. In the chain 82 in the present embodiment, since the
protruding platehizipcitioaredngbe thrabaptpyrizitagsineans)tisepsiiddadnicia pairfatdnkplesen 64 which are
arranged in the opposite sides to the sides which are faced to each other of a pair of sprocket wheels 6
and 6, the chaintt82 if sto@itueé ¢ ckedsmociets Ha e doth ¢heethalre 8 risnstibetgeeat seethasf the sprocket
wheel 6 around which the chain 82 is wound, in comparison with the chain 4 in the conventional chain
10structure 2. be hard to be detached from the gear teeth of the sprocket wheel 6 around which
the chain 82 is wound, in comparison with the chain 4 in the conventional chain
10  structure 2.
In other words, in the same manner as the chain 62 in the second
embodiment shown in Fig. 8, even in the case that the chain 82 displaces in a
vertical direction and a lateral direction so as to be moved to be detached from
the gear teeth of the sprocket wheel 6, due to a great wave force which is
15 generated by a great earthquake, the leading end portion of the horizontal plate
portion 66b of the protruding plate portion 66 of the link plate 64 comes into
contact with the lower surface of the end portion of the rail support member 34.
As a result, the chain 82 is hard to be detached from the gear teeth of the
sprocket wheel 6.
20 According to the chain structure 80 on the basis of the third embodiment
of the present invention as mentioned above, the structure is simple, and it is
possible to prevent the chain 82 from being detached from the gear tooth forming
portion 6¢ of the sprocket wheel 6 due to the great wave force, and prevent the

chain 82 and the flight plate 14 from dropping so as to break these members and

25 the other portions of the chain structure 80, in the same manner as the chain



In other words, in the same manner as the chain 62 in the second embodiment shown in Fig. 8, even in
the case that the chain 82 displaces in a vertical diregtion and a lateral direction so as to be moved to be
detached from the gear teeth of the sprocket wheel 6, due to a great wave force which is 15 generated
by a great earthquake, the leading end portion of the horizontal plate portion 66b of the protruding plate
portion 66 of the link plate 64 comes into contact with the lower surface of the end portion of the rail
support memb8irBAums48 aeadtdine eHam f8stiermbeditoant detached from the gear teeth of the sprocket
wheel 6. 20According to the chain structure 80 on the basis of the third embodiment of the &resent

invention as mentionel&h%eStReV i MNENISITRIE e A"t ¥ PHRVEEII A 16 BV ERY SHE  HEH 82 from
being detached frona.the ear togth formin rti :r1]60 of the s ro%ket wheel 6 due to the great wave
force, and pre\?gﬁf){ Q%ﬁgiﬂa%)ﬁlrﬁﬁg Y ﬂ| I%{t)é fépf%r%niﬁﬂ%%ri] '8%0 as to break these members and
25the other portions oj,th in Structure 80, in th ﬁ.‘?(fﬂ? er ' S 40 according
to the first embodimen%\. @”(g‘nﬁigﬁ%o%f% fjr?/eleg:vhw r1i|c%t|s re eé:;g(? @orag%t&?ﬂgl; lgc girtll5 gfgr%gcﬁ%re 100
accordingdo a dpidaipteRedisenitdne A epRNHNManyon oAstRAIME 2hE aemehaiR siuctkue 100

according to the present 5 embodiment is structured, as shown in Fig. 10, such that the same link plate
64 as that in thesshaont taebedime rinib adiArRge dsineargada teogdhi gliseleiighofiascaxis off dae annular
projection portion 6d of the sprocket wheel 6, and the same link plate 44 as that in the first embodiment is
arranged in thexdthet.tRreiinen |l éhelivik gilaneppdtiontite ciidive KpRaskatratged tn aadhhef sies 10 which are
faced to each other in a pair of sprocket wheels 6 and 6, and the link plate 64 of the chain 102 is arranged
in an opposite PRI 44rPE1AGE i5iHee ek emardimesd ifoasadg ethertie #1908 of sprocket wheels 6 and
6. In the chain 102 in the present embodiment, since the gr_otruding gla_te portion 50 (étswe drop

preventing means) is fotfEdidNg Pok Sl AL B4 NRRH02 is arranged in each of sid

10 which are faced to each other in a pair of sprocket wheels 6 and 6, and the link
plate 64 of the chain 102 is arranged in an opposite side to each of the sides
which are faced to each other in a pair of sprocket wheels 6 and 6.

In the chain 102 in the present embodiment, since the protruding plate
portion 50 (the drop preventing means) is formed in a pair of link plates 44 which

15 are arranged in the sides which are faced to each other of a pair of sprocket
wheels 6 and 6, and the protruding plate portion 66 (the drop preventing means)
is formed in a pair of link plates 64 which are arranged in the opposite sides to
the sides which are faced to each other, the chain 102 is structured such as to be
hard to be detached from the gear teeth of the sprocket wheel 6 around which

20 the chain 102 is wound, in comparison with the chain 4 in the conventional chain
structure 2.

In other words, even in the case that the chain 102 displaces in a vertical
direction and a lateral direction so as to be moved to be detached from the gear
teeth of the sprocket wheel 6, due to a great wave force which is generated by a

25 great earthquake, the vertical plate portion 50c of the protruding plate portion 50



15 are arranged in the sides which are faced to each other of a pair of sprocket wheels 6 and 6, and the
protruding plate portion 66 (the drop preventing meajs) is formed in a pair of link plates 64 which are
arranged in the opposite sides to the sides which are faced to each other, the chain 102 is structured
such as to be hard to be detached from the gear teeth of the sprocket wheel 6 around which 20 the chain
102 is wound, in comparison with the chain 4 in the conventional chain structure 2. In other words,
even in the cadé that tink dhaia YR ensprscéyon coRtaticayithredstioeaghdskIface andifetisie s as to be
moved to be detached from the gear teeth of the sprocket wheel 6, due to a great wave force which is

generated by &¥8gea s HhdRKEIHEIIE RRaYISREYRFtoN BIL GRYEE RIS BAWNSStion 50 21 of
he link plate 44 intQ. ith d surface in the | | djrectign, of the drawing in th
P T e T e e
portion 66 of e Draiyingla'59FIOR 88 LANE Ak BiRie SAEOMA R SANEACL g lower surface

of 5 the end portion o rail support member 34. As a result, the chain 102 is hard to be detached from

the gear teeth @tRRSPERRKRIOVIREIGH suppAChRsiing uthechainstivahe@A&R epAherhaais of the fourth

embodiment of the present invention as mentioned above, the structure is simple, and it is possible to
prevent the chairnbé @R fioned @iom dedaphddeanoitagsprotRdpatieédBning portion 6¢ of the sprocket
wheel 6 due to the great wave force, and prevent the chain 102 and the flight plate 14 from dropping so
as to break these merAlsescingl tiee thirercpeitioatusftie cHlin strutherebas®, infthidgaferthanner as the
chain structure 40 according to the first embodiment. Figs. 11 to 13 are views which are referred for
explaining a clfAPABRRTELOFSNEID SRV NMENIPE ARIMEMBIIAEBROYT tHEFIELEHISISHERIE. A chain

122 in the chain structure 120 according to th%&re_sent embodiment is structured, as shown in Fig. 11,

such that a prétAGdihG AR HIE D& QBN NG e BiAd PRehoBR Nl g A geFH BRD NS RRth direction of

the axis qfgthe BB RIS REGMRY GG SPINES S HRP LG &R OBk e, and
prevent the chain 102 and the flight plate 14 from dropping so as to break these
members and the other portions of the chain structure 100, in the same manner
as the chain structure 40 according to the first embodiment.

Figs. 11 to 13 are views which are referred for explaining a chain

15 structure 120 according to a fifth embodiment of the present invention.

A chain 122 in the chain structure 120 according to the present
embodiment is structured, as shown in Fig. 11, such that a protruding plate
member 126 (a side plate member) is arranged in one in a length direction of the
axis of the annular projection portion 6d of the sprocket wheel 6, and a protruding

20 plate member 128 (a side plate member) is arranged in the other. A lower end
portion in the drawing of a link plate 124 (a side plate member) is arranged in
each of opposite sides (outer sides) to the gear tooth forming portion 6c in
relation to upper end portions in the drawing of each of the protruding plate
members 126 and 128, in the length direction of the axis of the annular projection

25 portion 6d of the sprocket wheel 6.



20 plate member 128 (a side plate member) is arranged in the other. A lower end portion in the drawing of
a link plate 124 (a side plate member) is arranged inzgach of opposite sides (outer sides) to the gear tooth
forming portion 6c in relation to upper end portions in the drawing of each of the protruding plate
members 126 and 128, in the length direction of the axis of the annular projection 25portion 6d of the
sprocket wheel 6. 22 Further, the link plate 124 and the protruding plate member 126 of the chain
122 are arranged in sideghenhidheatdkapletetd 2agnathe preirpdinafripiedrembredidteaiifiss, and the link
plate 124 and the protruding plate member 128 of the chain 122 are arranged in opposite sides to the

sides which ar€YaiBed % 16'Ea e d9eFina HaFSoPEPrBeRE WiEEs'® a8 Other iha IR pRite 124 of the
hai 120 d he si | ion 46 h h 48 (the flight pl

i s 20 comted e e A ot 46 Y oG e g o e

Here, in Figs. 128 anghd 3A. e Sids p'ate ROLHON 3RS ALAEMERAR difichlaseriiRpd part by part

L
with a two-dot c%ééun line In the drawings for tonvenience of explanation, in the same manner as Fig. 3,

however, @ey@rgdemwi@gq)gqu@?@m{wﬁé@@ 6 andld1e protruding plate member 126 of the chain
structure 120 is constructed by a side plate portion 130 which is formed as the same outer shape 15 as

the outer link plate 20 Théenkopleentioaabtiranchtiicitreciurantba [atondingcplateypaitasidz0 (a drop
preventing means) which is formed as the same outer shape as the protruding plate portion 50 of the link
plate 44 in the fiese gratimdiMe ranasshattacimidgs 482@harftigh? Blare eahbipateopiartipofl®e of the
protruding plate member 126 is formed 20 as a plate shape having a length in a lateral direction in the
drawing, as shbrPiateig4 12 A AEstRogRIAABE 23R @4BHLFRICHID0LER: ikderithéIdy portion 22a
(refer to Fig. 12@& the c_ouplin%upin 22 for coupling to the inner link plate 18 are formed atPOSitions which

are communicA8E WA thrugirhbiés sat AR iy A dBeh AR HBRIHSIA RS length
direction., g5In 0& SIS BYHRR AR SANSAE BRAICNRE A0 M ARG MM enience
of explanation, in the same manner as Fig. 3, however, they are integrally and
continuously formed.
The protruding plate member 126 of the chain structure 120 is
constructed by a side plate portion 130 which is formed as the same outer shape
15 as the outer link plate 20 in the conventional chain structure 2, and a protruding
plate portion 50 (a drop preventing means) which is formed as the same outer
shape as the protruding plate portion 50 of the link plate 44 in the first
embodiment, as shown in Figs. 12A and 12B.
The side plate portion 130 of the protruding plate member 126 is formed
20 as a plate shape having a length in a lateral direction in the drawing, as shown in
Fig. 12A, and through holes 130a each of which loosely inserts the body portion
22a (refer to Fig. 16) of the coupling pin 22 for coupling to the inner link plate 18
are formed at positions which are communicated with the through holes 46a of
the link plate 124, in both end portions in its length direction.

25 In the side plate portion 130, concave portions 130b and 130c which are



23 gently inclined inward in a width direction from both end portions in a horizontal direction toward a
center portion are formed in an upper end portion ang,a lower end portion in the drawing in a width
direction (a vertical direction in Fig. 12A). Further, an upper end portion of the protruding plate portion 50
5 protruding downward in the drawing is integrally and continuously formed in a center portion in a
horizontal direction of the concave portion 130c of the side plate portion 130. The protruding plate
member 128 ofehdycHEinstuowmedlincrigebnsiiirgtenbiyasritpend pertiens1BoavitRdstadrmed as the
same outer shape 10 as the side plate portion 130 in the protruding plate member 126, and the same

protruding platd'iSSHBheE G S HREAATTRG A1E4AYYEY tREPHRATIRGDRAEIBB R BEPWEhe link plate

64 in th d embodiment, hown in Figs. 13A and 13B. t d di lat

member 126 (RS Hhas RUVR8 DbV ERATEEHIB (& VRe I RALo o 0eR formed in 2 center
tion i hori tal di ' th ion 1 t ida. plat ti .30, apd its |

end porton is protrudec o lor PRt o o o eoh ol g S, Rt a8 1o crection

to form the; progrugiRgrRlaiepRRNIRn 661 ShauynFiskeltallpealiok AR dabhRRRHUARg plate

members 126 20 and 128 of the chain structure 120 may be formed as plane symmetrical shapes to the
shapes showngenktégsckdornih 13 hisvithehgarigetwmner asctive fickvielaierddnin Sue fostrembiadiment.

The chain structure 120 according to the present embodiment is constructed by an independent member
from the link plitgelpdrtiandléi{e 25protruding plate member 126 or 128, as is different from the chain
structure 40 24
The protruding plate member 128 of the chain structure 120 is
constructed by a side plate portion 130 which is formed as the same outer shape
10 as the side plate portion 130 in the protruding plate member 126, and the same
protruding plate portion 66 (a drop preventing means) as the protruding plate
portion 66 of the link plate 64 in the second embodiment, as shown in Figs. 13A
and 13B.
In other words, the protruding plate member 128 is formed such that its
15 upper end portion is integrally and continuously formed in a center portion in a
horizontal direction of the concave portion 130c of the side plate portion 130, and
its lower end portion is protruded to a lower side of the side plate portion 130 and
is folded in a horizontal direction to form the protruding plate portion 66.
As shown in Fig. 11, the link plate 124, the protruding plate members 126
20 and 128 of the chain structure 120 may be formed as plane symmetrical shapes
to the shapes shown in Figs. 12 and 13, in the same manner as the link plate 44
in the first embodiment.
The chain structure 120 according to the present embodiment is

constructed by an independent member from the link plate 124, and the

25 protruding plate member 126 or 128, as is different from the chain structure 40



according to the first embodiment. Further, as shown in Fig. 11, since the body portion 22a of the
coupling pin 22 is inserted to the through hole 46a o &he link plate 124 and the through hole 130a of the
protruding plate member 126 or 128, the link plate 124 and the 5protruding plate member 126 or 128 are
coupled to each other, and are integrally provided in the chain 122 like the chain 42 in the first
embodiment shown in Fig. According to the chain structure 120 on the basis of the fifth embodiment
of the present #9e@ndioa i theehitabeatpavenit is possible to prevent the chain 10 122 from being
detached from the gear tooth forming portion 6¢ of the sprocket wheel 6 due to the great wave force, and

prevent the chain 122 e 3gP MM a'Goht FHISEINESBOSY RPHRAICHTESE R ABEYEENnd the other
[ f the chaj 0, basis qf [ h [ 40 and 60
Bocording to A M S d L BRI P e Tt B B S0 R e st
bodi s ; | s £ it ) ; 4
piate porion SH e e e e g e R 2 R R e,

however, the RspstiRing Rlate RRTIRRELBIBY DEsniRyidrbiadis QiBRiRk g aroneqaRle, the inner

and outer link plates 18 and 20 20 shown in Fig. 16 and provided with no attachment 48. Further, in the
chain structurepféyieciidlithg ichthe figst kishndiorent, 4narlitkepiase Abs diiegredyovansgiregjed by the side

plate portion 46, the attachment 48 and the protruding plate portion 50, however, these portions may be
separated intodndividual parts without being integrally constructed as the fifth 25 embodiment, and these
parts may be integrally fixed on the basis of a screw
According to the chain structure 120 on the basis of the fifth embodiment
of the present invention as mentioned above, it is possible to prevent the chain
10 122 from being detached from the gear tooth forming portion 6¢ of the sprocket
wheel 6 due to the great wave force, and prevent the chain 122 and the flight
plate 14 from dropping so as to break these members and the other portions of
the chain structure 120, on the basis of the same operations as the chain
structures 40 and 60 according to the first and second embodiments.
15 In the chain structure 40 according to the first embodiment, since the
flight plate 14 is fixed to the attachment 48, it is desirable to form the protruding
plate portion 50 in the link plate 44 with attachment which is particularly easily
affected by the wave, however, the protruding plate portion 50 may be provided
in the other link plates, for example, the inner and outer link plates 18 and 20
20 shown in Fig. 16 and provided with no attachment 48.
Further, in the chain structure 40 according to the first embodiment, the
link plate 44 is integrally constructed by the side plate portion 46, the attachment
48 and the protruding plate portion 50, however, these portions may be

separated into individual parts without being integrally constructed as the fifth

25 embodiment, and these parts may be integrally fixed on the basis of a screw



25 fastening. Further, in the chain structure 60 according to the second embodiment, in the case that
the chain 62 displaces in the vertical direction and thz-ﬁiateral direction and moves so as to be detached
from the gear teeth of the sprocket 5 wheel 6, due to the great wave force which is generated by the great
earthquake, the leading end portion of the horizontal plate portion 66b of the protruding plate portion 66 of
the link plate 64 is structured such as to come into contact with the lower surface of the rail support
member 34, héWé&RiNghe leading end portion may come into contact with a lower surface of the other
stationary member which 10 is provided within the sewage disposal tank 3, without being limited to the

rail support member 3ZUrther, iy G NRIISY WHES SPRIEPENIDE RS 75§10 BRPRIMSAbIiment, the
link plate 124 and th i 126 he link 124 and th di I
member 128 a1 cEtEted 1 4 COHar by ARG [ 2852 h e (I 4 and the
protruding p'atﬁérg'ﬁilgﬁea{n]oz%%g %QE‘Yﬁﬁ‘éed]e%é‘cmﬂg W&P&ﬂgﬁégg Rale W%H@%bﬂg’%%may be

integrally coup eing screw fastened to each other, or according to the other me , for example,

a welding snethyaebdrerthge @%@é%ﬁtwgv@%?é@f\%i@ﬁt@Qﬂ?h@iﬁt@UWlﬂ aeapistaaxe, 20 the first to
fifth embodiments may be appropriately combined, and a chain structure which is different from these

embodiment may kadogssitissttion oftoe exaimpiel thatehedntida Fothefahaipsiudinie @Baa@ccording to
the third embodiment is structured such that the link plate 64 is arranged only in the opposite side to the
sides which arpdticedao ebitte dithepliaieh@ispreicketudtbeliéh 25Howeues itite tioktptateiditbecording to the
first embodiment may be alternatively 26
lower surface of the rail support member 34, however, the leading end portion
may come into contact with a lower surface of the other stationary member which
10 is provided within the sewage disposal tank 3, without being limited to the ralil
support member 34.
Further, in the chain structure 120 according to the fifth embodiment, the
link plate 124 and the protruding plate member 126, and the link plate 124 and
the protruding plate member 128 are coupled to each other by the coupling pin
15 22, however, the link plate 124 and the protruding plate member 126, and the link
plate 124 and the protruding plate member 128 may be integrally coupled by
being screw fastened to each other, or according to the other method, for
example, a welding method.
Further, the respective structures of the chain structures 40 according to
20 the first to fifth embodiments may be appropriately combined, and a chain
structure which is different from these embodiment may be constructed.
For example, the chain 82 in the chain structure 80 according to the third
embodiment is structured such that the link plate 64 is arranged only in the

opposite side to the sides which are faced to each other in the sprocket wheel 6,

25 however, the link plate 44 according to the first embodiment may be alternatively



arranged. Further, the link plate 64 and the link plate 44 may be arranged only in the sides which are
faced to each other, in place of the opposite side to #%e sides which are faced to each other in the
sprocket wheel 6. Further, in the case that the link plate 44 is arranged only in the sides 5 which are faced
to each other in the sprocket wheel 6, or only in the opposite side to the sides which are faced to each
other, the link plate 26 may be arranged in the opposite side of the link plate 44. Further, in the
case that the liaasees 64 fsdheintial oy ifeneAsadestih btk AattadédnayebeRuaiaed endy/sprocket
wheel 6, the link plate 26 may be 10 arranged in the opposite side of the link plate 64. Further, in the

case that the IIRkPRafid62 WAL AGR dGFEHh &SRS PSR dPeaE8 Pio'Ra APBRSHF iRl #5elScket wheel 6,
the link plate 64 t d hast int tact with I f f the oth
cttionary meriSBPAHTEH ELAREE LHEA Bek & A1 EORERE: (NTLiown) of 15 e sewage disposal
tank 3 to sides which Clhicle: antcfh%aﬁgs%ﬂ?ﬁég%@ RAIK %qg[gr%k%t g\ﬁjgtﬁgﬁl B:ﬁ'g ﬁw the SFOLg her, the rall

member 32 according to the conventional em ment'is provided be sprocket wheels 6 and 12

as shown i Fignih BRVRVRY Teay4e RiRwidedREtaEaEXRE PARIPBS or WrixaiMe dpeJatain 4 between
the 20 sprocket wheels 12 and 10 may be arranged so as to extend linearly, and the rail member 32 may

be provided alenig tihe lineasiyesxighidimoagh aisicdd Fartbachinotherertizodimke pistaczerdiag tbghe present
invention, the description is given of the case that the present invention is applied to the sprocket wheel 6
in which the aratdageddjethnpmtithsbdeiofthmidek hanedér, 25 the present invention may be applied to
a sprocket wheel in which the annular
Further, in the case that the link plate 64 is arranged only in the sides
which are faced to each other in the sprocket wheel 6, the link plate 26 may be
10 arranged in the opposite side of the link plate 64.
Further, in the case that the link plate 64 is arranged in the sides which
are faced to each other in the sprocket wheel 6, the link plate 64 may be
structured such as to come into contact with the lower surface of the other
stationary member which extends vertically from a wall surface (not shown) of
15 the sewage disposal tank 3 to sides which are faced to each other in a pair of
sprocket wheels 6 and 6.
Further, the rail member 32 according to the conventional embodiment is
provided between the sprocket wheels 6 and 12 as shown in Fig. 14, however,
may be provided at the other positions. For example, the chain 4 between the
20 sprocket wheels 12 and 10 may be arranged so as to extend linearly, and the ralil
member 32 may be provided along the linearly extending chain 4.
Further, in the embodiments according to the present invention, the
description is given of the case that the present invention is applied to the

sprocket wheel 6 in which the annular projection portion 6d is formed, however,

25 the present invention may be applied to a sprocket wheel in which the annular



projection portion 6d is not formed. 28 What is claimed is: 1. A chain structure comprising: a
sprocket wheel in which a plurality of gear teeth capgl?Ie of engaging 5with a chain are formed in an outer
peripheral portion; and the chain in which a pair of side plate members facing to each other are
coupled in an endless manner at plural sets in a length direction, and which is wound around gear teeth in
the outer peripheral portion of said sprocket wheel, wherein a drop preventing means for preventing the
side plate menRIESIRIGPrHPOHSsINg M3IPENRBUNd state to the sprocket wheel is provided in at least a
part of the plural sets of said side plate members. 2. The chain structure according to claim 1, wherein
said drop preventing means is constructed by a protruding plate portion which is parallel to a radial
15direction of said sprocket wheel. 3. The chain structure according to claim 1, wherein said drop
preventing means is constructed by a protruding plate portion which is vertical to a radial direction of said
sprocket wheel.



20 4. The chain structure according to claim 1, wherein said drop preventing means is provided in a side
plate member having a flight plate attaching portion.,3.The chain structure according to claim 2, wherein
said drop preventing 29 6.The chain structure according to claim 3, wherein said drop preventing means
is provided in a side plate member having a flight plate attaching portion. 57.The chain structure
according to claim 1, wherein two sets of chain structures are arranged in inner sides of a pair of surfaces
facing to each \bthel iwighgiraamifid tank so as to be faced to each other, and said drop preventing means
is provided only in surfaces of the side which face to each other of a pair of sprocket wheels arranged so
as to be faced to each other, or only in surfaces 10in an opposite side to the side which face to each
other. 8. The haln str e acco d|n to claim 2, wherein two sets of chain structures are arranged in
inner sides of ‘pair o Fﬁ% érfé 8'@3&'!% B?ner within a liquid tank so as to be faced to each other,

and said drop pre"e”tﬁ‘gpﬂoscﬁé?%v'}?ebﬁ Prﬁ‘%ﬁ?\‘i’cg Mﬁlﬁ %@ Pftégﬂ'n &%ﬁ%@c&f@ﬁﬁég r‘?g’Ch other of a

pair of sprocket wheels arranged so as t to ea or onl surfaces | pposite side
to the sideswhiglifacerHgieacd eiietd B érrhgdf@,aﬂ@,syh@,tgrgcﬁggﬁr@ﬁg to claim 3, wherein two sets of

chain
the chain in which a pair of side plate members facing to each other are
coupled in an endless manner at plural sets in a length direction, and which is
wound around gear teeth in the outer peripheral portion of said sprocket wheel,
wherein a drop preventing means for preventing the side plate member

10 from dropping from a wound state to the sprocket wheel is provided in at least a

part of the plural sets of said side plate members.

2. The chain structure according to claim 1, wherein said drop preventing
means is constructed by a protruding plate portion which is parallel to a radial

15 direction of said sprocket wheel.

3. The chain structure according to claim 1, wherein said drop preventing
means is constructed by a protruding plate portion which is vertical to a radial
direction of said sprocket wheel.

20
4. The chain structure according to claim 1, wherein said drop preventing

means is provided in a side plate member having a flight plate attaching portion.

5. The chain structure according to claim 2, wherein said drop preventing

25 means is provided in a side plate member having a flight plate attaching portion.



20 structures are arranged in inner sides of a pair of surfaces facing to each other within a liquid tank so
as to be faced to each other, and said drop preventiag means is provided only in surfaces of the side
which face to each other of a pair of sprocket wheels arranged so as to be faced to each other, or only in
surfaces in an opposite side to the side which face to each other. 30 10. The chain structure according
to claim 4, wherein two sets of chain structures are arranged in inner sides of a pair of surfaces facing to
each other within a liquid tank so as to be faced to each other, and said drop preventing means is
provided only in surfaces of the side which face to each other of a pair 5 of sprocket wheels arranged so

as to be faced%o eachGh&N AR GHiYTH'G ASERYIRGP FipBif YHE RBHRASFEWNRIBYERE each other.
11. The chain structure according to claim 5, wherein two sets Of[ic ain §tructures are arranged in inner
e e R AL

sides of a pair @Fgﬂﬁ‘é%ggof’ég Pedlh %lfhtgrr% V'Iri]&?d ;(pgg %ﬁtg%r}%gé)&t%neach other, and

said drop preventing means is provided only in surfaces of the side which face to each other of a pair of
sprocket wheels arranged so as to be faced to each other, or only in surfaces in an opposite side to the

side whichsface to eachretharaikb 2 AR ENRIBoHHMEIUES ABRArdingvif FaiMGo Vaeyein Mrpipets of chain

structures are arranged in inner sides of a pair of surfaces facing to each other within a liquid tank so as
to be faced to engbiatberranalsaigedrap iprevesitiog ofeapairsopravited Ordyiiy sortaness athtite side which
face to each other of a pair of sprocket wheels arranged so as to be faced to each other, or only in
surfaces 20in avitippaditrisidertk tteasde Wwhidhdetdacceakhotiherand said drop preventing

means is provided only in surfaces of the side which face to each other of a pair

of sprocket wheels arranged so as to be faced to each other, or only in surfaces

10 in an opposite side to the side which face to each other.

8. The chain structure according to claim 2, wherein two sets of chain
structures are arranged in inner sides of a pair of surfaces facing to each other
within a liquid tank so as to be faced to each other, and said drop preventing
15 means is provided only in surfaces of the side which face to each other of a pair
of sprocket wheels arranged so as to be faced to each other, or only in surfaces

in an opposite side to the side which face to each other.

9. The chain structure according to claim 3, wherein two sets of chain

20 structures are arranged in inner sides of a pair of surfaces facing to each other
within a liquid tank so as to be faced to each other, and said drop preventing
means is provided only in surfaces of the side which face to each other of a pair
of sprocket wheels arranged so as to be faced to each other, or only in surfaces
in an opposite side to the side which face to each other.

25
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10. The chain structure according to claim 4, wherein two sets of chain
structures are arranged in inner sides of a pair of surfaces facing to each other
within a liquid tank so as to be faced to each other, and said drop preventing
means is provided only in surfaces of the side which face to each other of a pair
of sprocket wheels arranged so as to be faced to each other, or only in surfaces

in an opposite side to the side which face to each other.

11. The chain structure according to claim 5, wherein two sets of chain
structures are arranged in inner sides of a pair of surfaces facing to each other
within a liquid tank so as to be faced to each other, and said drop preventing
means is provided only in surfaces of the side which face to each other of a pair
of sprocket wheels arranged so as to be faced to each other, or only in surfaces

in an opposite side to the side which face to each other.

12. The chain structure according to claim 6, wherein two sets of chain
structures are arranged in inner sides of a pair of surfaces facing to each other
within a liquid tank so as to be faced to each other, and said drop preventing
means is provided only in surfaces of the side which face to each other of a pair
of sprocket wheels arranged so as to be faced to each other, or only in surfaces

in an opposite side to the side which face to each other.



