.SpeC|f|cat|on Tltle of the Inventlon Fender Background of the Invention 5
The present |nvent|on relates to a fender, and nore partlcularly to a
_fenaer whi ch. i s*nounted on a quay alonglsde of which small-size 2%?
such<ds flshlng boats or Ilghters are togane, wth the object o

venting the hulls and the quay from bei ng damaged due to 10. the coII|S|on
of the vessels with the quay. Small-size vessels such as fishing boats
or lighters may come into collision with a quay when such vessels are

com ng al ongsi de of such a quay. O, -while being noored to a quay, . such
vessel s may roll and/or 15 pitch under the influence of waves or the like,

~causing the same to come-into coII|S|on with the quay.  Such a-collision
may damage the hulls and/or the quay, As a fender for preventing such
damage to the hull's or quay, there -size fender of rubber
having a 20 section in the form of or a V- shape ‘section. For exanple,

a V-shape fender disclosed in Japanese Pat ent No. 1065186 has an i npact
support nenber 5élga¥fnghg.fh;@g@fogect|on provided with an i npact re-
-2- T —= _ : L - _

- —Fender '

: Background of the Invention
'§e' " The present 1nvent10n relates to a fender, and more
partlcularly_ to a fender th.ch- is moun_ted on. a quay
..alongisde of which small-sise'vessels.such-as fishing
boats or lighters are.to come, -with the'object of pre-
ventlng the hulls and the quay from being damaged due to-
10 the COlllSlon of the vessels with the quay.
'Small-size yeSSels such as fishing boats or
'-lighters may come into collision with a quay_when such
' vessels are cominq alongside of such a quay. ' Oor, while
'being moored to a quay, such vessels may roll and/or
g/; .,15'p1tch under the influence of waves or the 11ke, causing
:the same to ccme 1nto-colllslqn with the quay. lSuch.a
ccllision may damaqe'the hulls and/dt the quay. As a
‘fender for preventing such damage to the hulls or quay,'
there'is'known'a long-size fender of. rubber having a
20  section in the form of 'q or a V-shape section.
‘For example, a V-shape fender disclosed in Japanese_
Patent, No. 1065186 has an. 1mpact ‘support member 53

- having a V-shape  section provided with an ‘impact re-
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| i ent defornabl ity in

Such a fender”is horizontally.or'Verticallyzsecured-

to a quay;at a predetermined position. thereof. The im-

pact support'-member 53 is. adapted .t0'-receive 'load

thereby to absorb the lmpact force._Thls prevents damage
to a vessel or the quay.
However, 'When_the'fender.is_horiiontally.attached,

the inclinatidn_angleSVof'the-upper'éurface_53a and the

tlower surface 53b of the impact support member 53hwith

15

: and-lowerﬂsurfaces'53a-and 53b are opened at3a.enallu

20

respect to the:water surface are small since these upper - -

angle. On the other hand, a band-shape projeCtion P or
other progectlons are attached to the gunwale of a ves-
sel in a manner progectlng therefrom, for the purpose of

relnforcement of the hull or the like. As shown in Fig.

5, _such-progectlons may run on the upper surface 53a of.

'the.lmpact .support member 53 or nmy thrust the lower

- surface 53b thereof, under the 1nf1uence of waves or a

.25

difference in tide level. The fender has a.limited resi-

lient deformability in the perpendicular direction,



-3- i.e., in the vertical -direction of ithe.inpact support nenber 53.
Accoreki-ngly, the fender has a linited ability of absorbing the inpact

resw ting fromsuch running-on or thrusting of the projection P or the

li ke.\&herefore, 5 the inpact .exerted on the_fender ‘in the vertical direc-
tion thereof by the prOJectlon P or -the |like may cause the fender to be
damaged. or to fall .off fromthe quay. On the other hand, when the fender
havi ng a section in the form of - is horlzontally attached t he upper
10 and | ower surfaces of the inpact support nenber are par- aIIeI to the
wat er surface. Accordingly, if a vessel or the like is pitched, the
|npact by the prOJectlon P or the i ke may be exerted to the fender nore
strongly than in the fender having a.-V-shape section.. Thus, the fender 15
having a secti oh-PR-t hénf othe overtical . dlmtb@nda:fag‘el@leonmpabt sffPEam a
gquay nore .easily than in the fender having a V-shape section

st'evedoring sucﬁeEPeEnﬁéadﬁﬁ&oﬁﬂléaﬂge thﬁhéﬁédﬁFe%Pﬁsﬁa4&&§ﬁﬂﬁﬂﬁ?%4k$ﬂand

| evel of a qua 20 higher. than the vessel _at | ow tide.
5 elch a caseo .e@Jer o o Liteaer | SRevdgers £ oSG I O

bet ween the deck ap EEE@”Q Eh%sﬁﬁoﬁi% 093 8 89309950 é#h bdbe,

such footings aPe no avali QIGSF KEfs may go upand

their feet pug %ﬁeonEJQ.‘étf eted brl thd FUlRie 2 2clesURRE:289! idiFed e

“tion thereof by the progectlon P or the like may cause

the fender to be dahééed-br-to-fall off from the'quay.
-On the other hand, when the fender- hav1ng a sectlon'
in thejfo:m_of E; is horizontally_attached, the upper'
ld and lower surfaéés of the impact éupport member are par-
allel ﬁd the:watef_surface. Acgordingly,.if a vessel or
the like_ié pitcﬁed, the impact'by.the projection P of
| the like may be exerted tb thé feﬁder more strongly than
'iﬁ-the fendér havihg a V;Shape section. Thus, the fender
-lS.having a section in the form of C: may be damaged_ér
fall off from a gquay  more .ea_sily than in the fender
A haﬁing'a V-shape seéfion..
In stevedoring such as unloading of_cargo, .there
~are insﬁances whér‘é the land level of a quay is much
' 20.higher'than the deck of a vessel. at low tide. 1In such.é
case, it is not possible for stévedores to go up and
down bétween the deck and the 1land uﬁlesshfootiﬁgs are
disposed on the quay. If such footings are not avail-
-able, the workers may go up and.dbwn.with'théir feet put

.25 on the fender. 1If the fender has a v-shape section, the



-4- upper surface 53a of the |npact support menmber .. 53 is i nclined. Thi s
causes the workers to easily slip, incurring danger “This presents.g
serious ‘i nconveni ence for stevedoring. 5 Summary of the Invention It is a

ObjECt_Of the present invention to. pro%rde a fender” which is prevented m
“being damaged or fall- ing off due to an inpact exerted by a vessel in a
ver- tical direction. 10 .- It is another- object of the present invention

"to provide a fender which is convenient for stevedoring .in which wor kers - go_..

~up and down between a vessel and the land. In order to.achieve the objects
above- nentioned, 15 the present invention provides a fender which prevents
a vessel fromcoming into collision with a quay when the vessel is conrng
al ongsi de the quay, which reduces an inpact exerted to the fender -
particul arlyppért sarfessel53s pft dihed, impadt Wsiuppdras irembengss3 oibe - used
at atinme . 20 of stevedoring. The fender in accordance with the present
Cinvention compkined: arThimpacausesei they workess atiept edstidycosdipm con-

_ineurriné'danger. .This presents. a serious indbnvenience
for stevedoringt, | | .
SISummary-of~the Inﬁentien'
It is an object of the present’ 1nvent10n to prov1de
-a fender whlch is prevented from belng damaged or fall-'
ing off due to ‘an impact exerted by a vessel in a ver-
'-tlcal dlrectlon. |
10_ e It is. another object of the present.lnventlon to_'
_prov1de a fender whlch.is-convenlent for stevedotlng-;n
-whieh we;kerS'go up and dowd bet&een a,vessel'and the
“land. - | - |
~ In orde:.to.achieVe the ebjecte.above-mentioned,
15 the preSeht ihvention'provides a'fender.which preVents'ad
vessel frem-coming-into eellision.with a quay when the
vessel is'cqming alongside the_quay, which reduces an t g QJ
. impact exerted to the fender berticulerly-if the vessel"
‘is pitehed,. andfwhich.has foOtings'te_be used at a time-
‘20 of stevedoring. |
The fender in aecordance with the present invention -
comprises:: o ‘ | |
an impact*receiving sutface_adapted.toﬂdome'in'cohr
tact. with'thetgunwele of a vessel ‘and extending in a

'525'hofizontal;directioﬁ;:'



tact with the gunwal e of a vessel and: extending in a 25 hori zont al
direction; a nounting surface in parallel or substantially in parallel
to<the inpact receiving surface; a plurality of inclined surfaces extending
fregrthe upper and | ower "edges of the. inpgact receiving surface 5 toward the
mounting surface, the inclined surfaces being inclined at an angle of 450 -
. or less wwth respect to the inpact receiving surface; and footings forned
bet ween adj-acent inclined surfaces of at |east the upper-side inclined :
-surfaces, the foot- 10 ings being at right angles or substantially at right
angles to the nounting surface. In accordance with the fender having the
arrange- nent above-nentioned, the upper and |ower inclined sur- faces:
" extend fromthe upper and_ | ower edges of the im_ 15 pact recejvj surface
toward the mounting BeyPhiRd afURAR2GRgLE Fafaddgl R | %%‘%SW%l?@gge&P to -
the inpact re- cejving surface. Accordingly, _even though the projec-
tions-on the BER4leloFot HRe| +RRaGE ﬁeﬁﬁégéxgrﬁﬂr A°8f thrust the fender

The proj ectlons. o8 sPHBbT heY cBf onficEintd FurchlEsiekbebbify pUChOCS TUG°
to the fender, by [ he gy O.ﬂcﬁrféf Q@&gé‘fge%ft h@h@r QmPakkONSeceiving surface
S toward the'méunting surféée, the inclined surfaces being
inclined ét an angle of 45° or less with respect to the
: iﬁpact #eceiviﬁg.surfAce;_and:_ | N
footi#gé-formed betwéen adjacént inclined surfaces
.of at least the upper-sidg'inclined surfaces, the foot~
16 ings' being at righﬁ angles or  substantiéily_ at-_right
'Anglesjto the mounting 'surface. | | o
| In acco:dancé with the'fendér having ﬁhe arrange-
' ment.above-mentionéd,  the upper and lower incliﬁed suf-
faces exténd from the upper and lower édgés of the im;
15 pact receiving Qurface toward the mbuntingﬁsurfacé at an
angle of 45° or . less Qith respéct_ td_ the impact re-
U : ceiving surface. Agcordingly,. even though the p:ojec-
tions on the gunwale'or_the like of a'vessei'run on §r
thrust the fendér'under'the influence of'Waves or the
- 20 like, these-inclined surfaces cause'the_ﬁfojections to
'slidé.therealdng. This.reddces the'impact'fofcg exerted
"to the fender by the projecfions when-the projecﬁions'
come into collision with the fender. |
The footings are formed between adjacent inclined

:25 surfaces at tHe'upper surface at right angles or sub-



come into collision with.the fender. The. footlngs are formed between

‘adj acent inclined 25 surfaces at the upper surface at right- angles or sub-
-6- stantially right angles to. the nounting surface. Accord- . ingly, - even -
t hough there is a great difference in | evgl between the |and and the vesseuz
deck at a tinme of lowtide or in the case of .a small-size vesse

stevedores 5 may go and down between the vessel and.the |and mnth t he use

of the footings. This facilitates stevedoring. Brief Description of the
Drawings Figure 1 is a perspective view of a fender in ac- cordance with a
first embodi nent of the present inven- 10 tion; Figure 2-is a section view
t aken ‘al ong the line I'l-1l in Fig. 1; Figure 3 is a perspective view of a
fender in ac- corance with a second enbodi nent- of the present inven-. 15

tion; Figure ﬁtﬁgt&a%égtF&Hh$léﬂgﬂgﬁeﬁ°aF8ﬁngNQQ%qﬁaquﬁﬁa$QW1AQQ?rQE ahd
o e runt . Sl ghob Bt B A o 2L
‘between the land and the. vessel deck at a time of low
 t1de or 1n the case ofna'small-51ze vessel; stevedores
5 may Qo end-down between the.vessel end.the land with.the:
nse of the_foorings; This-facilitetes-stevedoring,
Brief'Descrintion-of the Drawings
Flgure l is - a perspectlve view of a fender in -ac-
cordance w1th a first embodlment of the present 1nven-
1o t;on, o
| Figure .2_ is a 'section_ v.ielw taken' along the_' iine
II-II in Fig. 1; . | |
Figure 3 is a perspective view of a fender in ac-
. corance with a second.embodiment of the_present'invenf
lSTtion? |
FJ.gure 4 is ‘a sectlon view taken along the 1line
IV-IV in. Flg..3:-and Lo o T | :\\/.
 Figure 5 is a .side view. of a conventlonal fender.
Detailed Descrlptlon of the Embodlments
20 -Fig. 1l is a perspectlve view Qf the fender in ac-
' cordance'withra-first embodiment of the present inven-
- tion. | |
A rubber fender*n comprises:
an inpactfreceiving'flat surface 1 edapted to come

25 in contact with_the gunwale of a vesSei end'extending in



cordance with. a first enbodlnent of t.he present I nven- tion. A rubber
fender A conprises: an inpact receiving flat surface 1 adapted to conme 25
‘infcontact ‘with the gunwal e of a vessel and extending in . a horizontal "
-dlreEﬁlon a nounting surface 2_adapted_ha_be nmount ed on and al ong a quay
or the like, the nmounting surface 2 being in-parallel or substantially in
parallel to the inpact 5 receiving surface 1; a-plurality of inclined
.surfaces 3 extending fromthe upper and | oner edges of the inpact rece|V|ng
sur- face 1 toward the nounting surface 2;. flat footings 4 formed between
~adj acent inclined 10 surfaces 3 at both the upper ‘and | ower surfaces of the
fender; bolt nounting surfaces 5 connected to those ends of' the footings 4

“located at the side of the nDuntlng sur- face 2; 15 ~ bolt insertion
-hol es 6-t hr ogthami zentakidirestianare to be. inserted into the mounti ng
surface 2, the bolt insertion holes 6 _bein forned in the bolt nounting

sur- faces 5 at pr%d%?%¥ﬁ+ﬂ%dsB6§PFFo&s§4ﬂ9¥ﬁﬁ ta RE MORNESS i ?nﬁorned

at the back Of the '”Ea§§ or the llke, " the mounting ‘surface 2 being

1neparallel or substantially_in_parallel to the iﬁpact
5 receiving'surface'l;. | |
- a plurality of inclined surfaees:3 extending from
the.upper'and lower edges of“the-impact reeeiving'sur-
-:_faée 1 fowérd the mounting'surfece_z; | | |
- flat footings 44.formed between adjaceﬁt iqclined
-lO'eurfaces 3 at both ﬁhe upper andIIOWer su;fédes of ;he.
o fender; o
bqlt moﬁntiﬁg surfaces 5 connected to those ends of
tﬁe footings 4 located at the side oflthe mounting sur-
face 2; |
15 . boit insertion holes-s through_which fixing bolts
are to.be inserted into the mounting surfece 2, the belt
ﬁ,} _ _ -insertion'hoies 6 being-formed in the bolt mounting. sur-
| faces 5 at predetermined_positions thereof; |
a hollow portion 7 formed at the_backeof'the'impect :
20 receiving surface 1l;.and - | |
iron plates-e serving-as reinforcing members'em-
bedded between' the mounting'_surfaee 2 and the bolt
mountlng surface 5 (See Flg. 2).
More_spec;flca}ly, the upper . end and the lower end

25 of the mounting surface 2 vertlcally pro:ect con51der-_



- 20 rece|V|ng surface 1; “and I ron plates 8 serV|ng as relnforC|ng menbers -
em bedded between the nounting surface 2 and the. bolt nounting surface 5-
(See.Fig. 2). Mre specifically, the upper end and the | ower end 25 of the <
mounting surface 2 vertically project cong+der- - 8- ably with respectjai
the inpact receiving surface 1. The mounting surface 2 is divided into two
parts in the vertical direction by the hollow portion 7 and the inner end
portions of the two parts respectively -overlap the inpact receiving section
1. As shown in 5 Fig. 2, the i'nclination angl e [err] of the inclined
~surfaces 3 wth res- pect to the. i mpact receiving surface 1 is.set . to an
angle of [err] or less such that the projections of a vessel are snoothly
slided along the inclined surfaces 3 if such projections come in contact .
Wi th the fendgsyAvwith arespett ced tther dmpactn. recAiciogdisngface tlhe T tiaptimy of
t he fender A at the inclined surfaces 3 is substantially in the formof a
trapezoi d. Thewfabé o/ psr ivided iistooteaveartsr dm the wHetephgdmacrien by
toward the inpact receiving surface 1, and has a recta gular ec% Qs
Accordi ngl y, thehdolka [powtiswy /i apd 1@‘371@"@%6{’@ reee %’

e U1ne WherespevESRr GYEERD IhRe BRI THTO LN aﬁ%%g dr hﬁshasﬁ&'f?xﬁ“ed
| S FJ.g. 2, the 1ncllnat10n angle & of the 1nc11ned surfaces 3 w1th res-
‘pect to the J.mpact rece1v1ng surface 1 is set to an angle of 45°
Cor iess Such that the projections. of a VEssel are'smoothly slided -
along the mcllned surfaces 3 if such projectlcns come in contact
with the fender A in a ‘vertical direction. Accordlngly . the sect:Lon _
10 of the :fende'r A at. the. 1nc11ned surfaces 3 is substantially in the _
form of a trapezc:.d. | | |
The hollow portion 7 is . concaved from the mountlng
' surface 2 toward the 1mpact rece1v1ng surface 1, and has’
a rectangular section. | Accordingly, the ,hol_lcw .portlcn'
15 7 pe_rmits the 'fender A to be resii’iently deformed '_e-asil-y,'
_and'_may -r'e‘s:.ilientl'y' 'a-b's'orb' an impact 'exerted'- at a time
when a vessel or the like comes into ‘collision with the =
fender A.' The hollow portion 7 may have a recta_ngular-
sect':i_.on as shown in. F:"i.g.'- 1 and may.'also have a spade-
20 ‘shape section as shown 1n Fig. 3. By suit.abllyj'selecting
the _hardness of rubber of the fender A, the fender A may' |
'be provided with a considerable resilient deformability.
In such.a.case, the_fender A is not required.to have the X
hollow po_r.ticn'_'?l,_ but may be made in a solid .struct'ure-'.'

25 The footings 4 formed between adjacent inclined



fender A. The hoIIOM/portion 7 may have:a rectangul ar section as shown in
Fig..,1 and may al so have a spade- 20 shape section as shown in Fig. 3. By
suitably sel ecting the hardness of rubber of the fender A the fender A may -
bE\@TOVIded ‘Wi th a considerable resilieng-deformability. In such a case,
the fender A is not required to have the hollow portion 7, but nmay be made
in a solid structure. 25 . The footings 4 forned betmeen ‘adj acent
‘inclined -9- surfaces 3 are flat and at right angles of substantially _
right angles to the nounting surface 2. Each of the footings 4 has a width
~which allows a person to put his foot thereon. 5 The bolt nount.i ng
surfaces 5 are connected to those ends of the footlngs 4 Iocated at the
*side of the nount- surface 2, _and are paraIIeI tantlaII para
lel.to the rrﬁi&iﬁtfaﬁ@ssgr pEee fiatpdns dtndiig ttﬁé‘g}&st Pé‘als A B

fender A at the footin s 4 and the boIt .10 npun urf £ 5 re the.
formof - —~Tighks RGeS FOri P2 MORREING Sk ?ng suﬁ?é%%sog have t he

bol t inser- %o%t %Iei %&M1(jbéﬁfﬂf35{£ﬁoggbo&9e b%h&sﬁﬁ”@B‘%ﬁﬁ“ﬁlsfaces

5, reinforci plates e nounting sur- 15 face 2, 'the iron
pl ates 8.be|@goknggkggba1ed bet ween the : :

5 : ihe'boltImquhting-surfaéesas are connected to those
'ends:of the fbdtings 4 located at. the side of the mount-
ing surface 2, . aﬁd are parallel or'substantially paral-.
" lel to the.mounting surface 2. Accordingly, the vertical
section of the fender A at the footings 4 and the bolt_'

10 mounting. surfaces 5 are-ihiﬁhe form of [i -as_showh in.
Eig._z. . |
The bolt mounting éurfacés 5 have the bolt'inser-_
tian,holes 6 which'ﬁiérce thrOugh the bolt mdunting sur-
faées 5,’reinforcihg iron plaﬁes 8 and the mounting Spr—
15 face 2; the iron plates 8 being incofporated between the
surfaces 5 and 2. The-fendef A may be secured to a quay
_\;/' _ or the 1ike:by:seguring boits which have paésed through
| | the bolt insertion_haies 6, to such quay or the like;_
The fender A is.ho:izontally attached to a concrete -
.20 quay or the like. If'a vessel or the.;ike.comeé into
collision.with the fender A at the impact reééiving sur-
'face-l-thereof'wﬁen the_#essel or the like . is coming.
alongside the quay, the fender A”is resiiiently deformed
‘toward the quay to absorbe the 1mpact.

25 f If a vessel or the like is. pltched under the lnflu-



surfaces 5 and 2. The fender ‘A may be secured to a quay or the like by.
securing bolts which have passed through the bolt insertion’holés 6, to
such quay or the like. The fender Ais horizontally attached to-a concrete
20 quay or the like.. If a vessel or thejljke cones ihto.collision with tkfy
fender A at the inpact receiving sur- face 1 thereof when the vessel or the
like is coming alongside the quay, the fender Ais resiliently defornmed
toward the quay to absorbe the .inpact. 25 1f a vessel or the like is

pi t ched under the influ- -10- ence of waves while the vessel or the like.
i.s nmoored at a quay, - the -projections or the |like on the gunwal e of the
vessel .may run on or thrust the fender A Since the fender A has at the
upper and | ower surfaces thereof a 5 plurality of inclined surfaces 3
inclined at afngRghé oRVAS0 whileedthenvessakpertthe Lhkei Agacoorsskiat ng
sur- -faces 1, +the projections of the |like are slided along the inclined
surfaces 3. Thi SYS¥evertl® BROIFHAINRA PF ol BeilddestoBnghy Svamade 8L an

i npact: by the projectigns 10-or the |like when the sanme cone into collision
W h the fendEReAYSRRPENBRY EUBOBnBEgH PEHATe the £ ReR An 1 (Brit i,

~ l'evel betveengig L agd ,and fhe, yes3gheteela Fod@ Bhfraces thereot a
E 5 plurality of inclined Surfaceé'3 ihciined at an aﬁgle of
450 of'leSS with respect to the impact receiving sur-
ffaceéll;‘“the;projectiohs“or the 1like ére'slided'alohg o
'thé iﬁc1inéd surfacés 3. This»préventé'thé féndef_A'from- \'a
being.stfohgly'éXerted by an ihpact by the'érojectiéns
10 bf the like Qhen'the séﬁe come_into collision with the
fender A. - | |
'Eﬁrther}"even thoughféhere_ié a-gréa§'differeﬁcelin
level béﬁWéeﬁ the.iand'and the ve#se; deck for example
aé a:time:bf low tidé.or in”thé éésé'qf'a.small-size
15 Vessel;'fit is'possiblé fdria'perSOn.to'go up and down
between tﬁe vessel and the lané thr6ugh the fender with';_'
the use of thé fobtings 4. Thisﬂfécilitates steVedoring; )
. The érrangemént of the fender in'accordancé'with
tﬁe_presént'ihvention is-hot limited to ihose shown in
20 the-embodiments_aboﬁe-mentiqned. For example as tp.the
inciihed suffaces 3, a plurality of membérs_each.having.
 an inclinéd.suffaée aﬁd_a triangular section may be in-
tégtélly.ﬁOinédfﬁo a fende: body.having'a section in the
form of. E;- ét suitablé spacial'intervals;' The respec-

25 tive component elements of the fender of the 'pfesent



-_at'@ time

of

low tide or in the case of a small-size 15 vessel, it is

possi bl e for a person to go up and down between the vessel and the |a
t hiough the fender with the usée of the footings 4. This facilitates
stévédorlng The arrangerent of the fendgf-in accordance with the present
invention is not . limted to those shown in 20 the enbodi nents

above- mentioned. For exanple as to the inclined surfaces 3, a- pIura o
.of nmenbers each having an inclined surface and a triangul ar section nmay be .
in- tegrally joined to a fender body having a section in the form of
at suitable spacial intervals.. The respec-.25 tive conponent el enent
.the fender of the present -11 i nvention may be nodified and chang
* Wi thout departing fromthe scope of the apﬁended clainms. The fender h

t he arrangeneh?V%%B%%nnEﬂ¥lBﬁe&°ﬁﬁf&8@o

may- suffici enf - reduce a act exerted by .a vessel when the sa
3 tile P Hie Grutatea thle

hori zontal ly.

TRFEPRO? g g

8ssel, but also prev

nd

I|ty

s of
ed
avi ng

changed t VetheeseAePRAREALI on

meis
ents

the quay -from bein ea%%ﬁ?or Aébléfaﬁlona tfua§§¥1 9&_&%§f5$ﬁ88resent

i nventi on assures:

Wi ng op

f ender

i s provi ded aintQScHP&§ﬁcé“91i9“€ﬁeSﬂféééﬁttPEGSRE;&htHa&”&hf??gléHELaces

ly reduce an impact exerted by a vessel when the same is

horizontally mdved. This not only protects the vessel,

‘but also prevents the quay from being damaged. 1In addi- 

the following oPerational.effects:
(1) The fender is provided at the upper and lower
surface ‘thereof with _inclihed surfaces. Accordingly,

even ‘though the projections _projectihg. from a vessel

~gunwale run on or - thrust the fender_under the influence

tion, the fender of the the preéent'invention-assures

of waves ‘or the like, the inclined surfaces enable the

projections to slide therealong. This gradually reduces
the impact exerted by the projections; théreby to pre-

vent the fender from falling off or being damaged.

(2) The fender is provided with footings between"

adjacent inclined surfaces at at least the upper surface

thereof .Wwith the use of the footings,'stevedoring can be

' easily made even though there is a great difference in

level between the land and the vessel deck for example

- at a time of low tide or in the case of a small-size

Accordingly,
/
10
15
v
20
25

vessel.

As described in detail, the fender in accordance



even though the projections projecting frroma vessel gunwale run on or _
thrust the fender under the influence of waves or the like, " the inclined .
surfaces enable the 15 projections to slide therealong. This gradually }‘ﬁ
" reduces the inpact exerted by the projectizmns, thereby to pre- vent the ‘1f
fender fromfalling off or being danmaged. (2) The fender is provided wth
footings between adjacent inclined surfaces at at | east the upper surface

20 thereof .Wth the ‘use of the footings, stevedoring can be easily made
..even though there is a great difference in | evel between the |and and the

.vessel deck for exarrple at a tine of lowtide or in the case of a

smal | -size vessel - As described in detail, the fender .in
accordance . th t he resent |nvent|§n reduces an. inpact ex ted by o
a vessel when |‘t thﬁ%a tol‘t'}vs?rbtrf"%tﬁe uﬁﬁﬁyaBr IMpRqy |gxert %%y to -

protect the vessel esreq'Sw l{:ay Qn r]t%ne |n o,{&‘lﬁ{ 5"3&&’

damage .to t he % &7k uence waves: s?Jch amage

re- * mainin set ty 2ﬂﬂ§¥gﬁ _
t he present i %‘velﬁérftl on aC| [ tat S steve or ng W t]h f’ﬁde use: %Lgfhe footl ngs.
Thus, the pr QS.‘?&E | NYRE- ftén‘a%rrmalé‘éhlﬂéréta{d OaﬁmabéCttL&ak:h@f f £&h gehi ch

nave 5 itself due to the 1nf1uen¢e_of waves, Such_damage re-
_maining ﬁnSettled in.a”eonventionai feﬁder..Further, the
féﬁdef'of_the preseht invention fécilitatés_stevedoring '
-with the-usé 6f'the feotings; Thus, the preéent”inven—

tion may achleve various practlcal effects which have'

10 not’ been/obtalned by a conventlonal fender.



10 not been obtained by a conventlonal f.ender . -13- 1. A fendeL—————~
conpri si ng: an’i npact receiving surface adapted to COME Tn con- tact

t he gunwal ¢ of 'a vessel and extending in a 5 horizontal “u&m““ M!‘\
nmoutlfi ng surface in parallel or substamntigdly in parall& ‘“ﬂ
receiving surface; a plurality of inclined surfaces externdi fig Fromt
upper and | ower. edges of said inpact receiving surface 10 toward sald '
~mounting surface, sai d inclined surfaces bei ng. inclined at an. angle of
[err] or less with respect to said inpact receiving surface; and footlngs

.formed between adjacent inclined surfaces at at |east the upper surface of
.the fender, said foot- 15 ings being at right angles or substantially

rlght angles mounting surface.” 2. A fender according to Caiml,
‘wherein a h on is formed at the back side of the inpact re-
cei vi ng surface ender. accordlng to Caim1l1, having a solid"

structure. 4. A %ghd%rf%ﬁg:W(ﬁ?ﬁfﬁ%ﬁ*ﬂ%ﬂlﬂ 1, having a trape- zoid sectlon

at the 'nCl'ned[M%ﬁ'fﬁﬁééé“¥égglv1ng surface adapted to come in con-

_tact.wlth the gunwale of a vessel and extendlng in a
5 horizontal difection; | | |
. a'mounting surface in parallel or substantially in.
-parallel to said impact.receiving:surface:
a plurality ef inclined surfaces extendihéffrOm the
upper and lower edges of said impact receiving surface
10 tewa:d said mounting surface, said inciined.sutfacesh
being inclined at an angle of 45° or less with'respect
to_saia impact=receiving surface; and
fdotings formed between adjacent inclieed-surfaces_
at at;least the ﬁpper su:faee_of the fender, said fooﬁ-
.15 ings being at right angles or subsﬁantially right angles °
to said mounting eurface. | | | |
U | 2. A fender according to Claim11, wherein a hollow .
| | portion is formed at the back side of the'impactire—
_ _ceivihg surface. | | | |
20 53.  A fender according to Claim 1, having a solid |
structure. . - | |
4. a fender'accerding to Claim 1, haQing a trape-
201d section at the 1nc11ned portlons thereof.
5. A fender according to ‘Claim 1, further having -

. 25 bolt mounting surfaces located correspondingly to the



5. A fender_according to Claim1, further’ havi ng 25 bolt nDuntlng

surfaces | ocated correspondingly to the -14- positions of thé footfngs
rallel or substantially in parallel to the nounting.—-
surﬂ“ﬂlﬁ”l"ﬂﬂ“nmﬂﬁ bolt nounting surfages having a bolt inser- tion hoPy
whi ch* pier ¢es™i nto sai d nmounting surface. 5 6. A fender according to
Caim5, wherein a rein- forcing nenber ‘is |ncorporated bet ween t he boIt

mounti ng surfaces and the nmounting surface. * - 7. A fender

substantially as herelnbefore descri bed, with. reference to the acconpanylng

'dramnngs

p051tlons ef the footlngs, whieh are'being in-pafailel
or substantlally in parallel to the mmuntlng surface;'
each of said bolt mountlng-surfaces having a_bolt_lnserf
tion hole-which;pieiees into said:meunﬁing'serfeee;

5 6. A fender eecording_to Ciaim 5, wherein'a'réin;
forcing member is ipcor?orated”between'thé bolﬁ moenting o
surfeces and the mounting surfaEe. o | |

'-7; A fender substantlally as herelnbefore descrlbed,

wlth reference to the accompanylng dramlngs. :

8



