SPECI FI CATI ON FOOTHOLD 5

TECHNI CAL FI ELD The present invention relates to a foothold of a
manhol e, etc. conprising a tread and side portions extending from and
positioned at both sides of the tread. 10

BACKGROUND TECHNOLOGY A conventional foothold of a manhole, etc.
of this type is disclosed, SRECERECHATEON n Japanese Patent No.
2,622,826 in which the foothold conprises a tread upper surface of
which is inclined upwardly froma central portion thereof toward end
portions thereof at an angle rangH&g froml15 1 to 5 degrees so that
operators put their feet on the tr Q@ EDhat ur al posture while they
are not fatigued with their feet or knees. However, according to
this known foothold, since operators slip at the i nclined surface and

Bﬁgf’g?éﬂQZLiﬁ'h?h:”Liﬁfr;Prﬁgpzmﬁm trong when they 20 move up
, .1 gne t t t
e o o oaTEE Bt b YDk ot L e A8 BBt B cone

t angl ed, ' Lende f 5w gxten : e SCLOSURE
CF THE IN\\IX&%?’%% fre[aﬁea'ﬂd ﬁﬁ%p%{r:esesﬁ |n§1/1<§1|$tf|‘r8?11 %%%pg%lglr?nﬁg é O(I?hsol ve
the af orenggid ON@f tread Problenms of the prior art and it is an object of

the invention to provide a foothold of a manhol e, etc. which enables
operators to put their feet on a tread in a natural state under a
stable condition, and to reduce their fatigue

10 BACKGROUND TECHNOLOGY

A conventional foothold of a manhole, etc. of this type is disclosed,
for example, in Japanese Patent No. 2,622,826 in which the foothold
comprises a tread upper surface of which is inclined upwardly from a
central portion thereof toward end portions thereof at an angle ranging from

15 1 to 5 degrees so that operators pﬁt their feet on the tread in a natural
posture while they are not fatigued with their feet or knees.

However, according to this known foothold, since operators slip at the
inclined surface and become unstable unless inner sides of their feet are
certainly positioned on the central upper surface of the tread when they

20 move up and down, both feet are aligned so as to contact each other on the
tread of the same foothold, which causes a problem that both feet become

tangled, which render them feel cramped.

DISCLOSURE OF THE INVENTION
25 The present invention has been made to solve the aforementioned
problems of the prior art and it is an object of the invention to provide a
foothold of a manhole, etc. which enables operators to put their feet on a

tread in a natural state under a stable condition, and to reduce their fatigue



with their feet or knees when they nove up and down in the nmanhol e by use
of the foothold including the tread having the upwardly inclined surface at
i nterval s. To achi eve the above object, a foothold of a
manhol e, etc. of the 5 present invention is characterized in that at
| east an upper surface of a tread conprises a horizontal portion
ext endi ng fwitmtlaeic fedtrozkees whem thieytrheve up andrdessch inothermdashole hgouse ons
thereof and incli nedh{port ions inclined upwardly fromboth ends of the
hori zont al of¢heifeothold instudieg tie treaddedving the upwandly inclinedrsyinfacef abm 1 to
5 degrees. 10 The foothold of the present invention is characterized
in that thdntervals;ead conprises a core and synthetic resin covering the
core, and the cqre . bei ng |i near and di sposed horizontally, t he
synthetic resi nQ]E@o%hlieNe tSﬁeagbm’e ohigele & & Pléfﬂ'gaaﬂh?ﬂipg’r’ meser PFgﬁe bei ng
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the tread towar portions ere second 1 ncline i ons
inclined URWBERIgrétOMdsdegRRds of the first inclined portion to both
ends thereof at an angle ranging from1l to 5 degrees. The

f oot holid of the Thefwtholdrofeiid pRedentCimventiberisZdthrabterivetl ihehat thetr ead
conprises a core and synthetic resin covering the core, and the core 25

bei ng | i neareshcormprisos adoh® und@ynshétic resid dokeringrthbabre, arebitheaover i ng
t he core conprising first inclined portions inclined dowmwardly from a
central beimglineamand gise)osed borieantailycapdthe syathétée cedin znvering thel
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portion thereof to side portions thereof and an inclined portion being inclined
15 upwardly from both ends of the uniform portion and being of increasing
thickness from both ends of the uniform portion to both ends thereof at an
angle ranging from 1 to 5 degrees.
The foothold of the present invention is characterized in that at least
an upper surface of the tread comprises first inclined portions inclined
20 downwardly from a central portion of the tread toward side portions thereof
and second inclined portions inclined upwardly from both ends of the first
inclined portion to both ends thereof at an angle ranging from 1 to 5 degrees.
The foothold of the present invention is characterized in that the
tread comprises a core and synthetic resin covering the core, and the core
25  being linear and disposed horizontally, and the synthetic resin covering the

core comprising first inclined portions inclined downwardly from a central

portion thereof toward side portions thereof and second inclined portions



hori zontal surface at an angle ranging from1l to 5 degrees.

BRI EF DESCRI PTI ON OF THE DRAW NGS 5 Fig. 1is afront viewof a
foothold of a manhole, etc. according to an enbodi ment of the
i nvention; Fig. 2is a plan viewof Fig. 1; and Fi g.

3is afront viewof a foothold of a manhole, etc. according to
anot her enhelinednipwirdly dromy doth oendsl ®f the first inclinedFSFtivDED Rl

CARRYI NG QUT THE | NVENTI ON An enbodi nrent of the present
i nvent i on herirwaliesrface ati ani atigle ranging fronede St degreess. 1 to 3. First, in
Figs. 1 and 2 showing a first enbodi nent of the present invention, a

nuneral 1 depicts a foothold as a whole, and it 15 conprises a core 2 nade
of iron and having a e_wh viewed fra ane thereof, |egs
3 extending fromthe g@ﬁgﬁgDﬁﬁfﬁ%WQ 'lggkrpEAMﬁGchh as
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manhole in_a s1.ate e.the lL.eqs 3 which are not covered by the synthetic
20 resin SEPPHIR %ln?’ﬁ?t%rgarrpl e, into concrete of the manhol e.

A nuneral 5 dep e foothold 1, and 6 is side
portions fprnedtf(#ﬁ§t}§tah61§'ﬁg'lés‘9 ???%‘le’?lﬁgad 5. The tread 5 has a plurality
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di rection eof so as to preven eet operators

sl i pped énoﬁére%ddiﬂﬁh%gf%éﬁl@ﬁhbhon 9 is formed on the upper surface
of the tread 5 in it axial direction so that they can grip the tread
5 withyg hei r hands. Reflectors 10 are provided on both ends of the
tread 5. 3

As shown in Fig. BESTHTMODEROR CARRYINGUOOET THEINVENTEDNer t hat

An embodiment of the present invention is now described with
reference to Figs. 1 to 3. First, in Figs. 1 and 2 showing a first embodiment
of the present invention, a numeral 1 depicts a foothold as a whole, and it

15 comprises a core 2 made of iron and having a U shape when viewed from
the plane thereof, legs 3 extending from the core 2 and synthetic resin 4
such as polypropylene for covering the core 2 except a part of each leg 3 in
order to prevent the core 2 from being rusted. The foothold 1 is fixed to a
manhole in a state where the legs 3 which are not covered by the synthetic

20 resin 4 are embedded, for example, into concrete of the manhole.

A numeral 5 depicts a tread formed in the foothold 1, and 6 is side
portions formed on both sides of the tread 5. The tread 5 has a plurality of
slip prevention patterns 8 on the upper surface in the axial direction
thereof so as to prevent feet 7 of operators from being slipped A

25  corrugated grip portion 9 is formed on the upper surface of the tread 5 in its
axial direction so that they can grip the tread 5 with their hands. Reflectors
10 are provided on both ends of the tread 5.



the horizontal linear core 2 is covered wwth the synthetic resin 4 at its
entire surface. The synthetic resin 4 conprises a uniform horizontal
portion 11 which is uniformin thickness froma central portion S
thereof to side 5 portions 6, 6 and inclined portions 12 which are

i nclined upwardly from both ends of the uniform horizontal portion 11
and are of i ncr&sshowntini Eignésthe treadfs nstibottiuredds sath tahm ammief dihat

hori zontal portion 11 to both ends thereof at an angle ranging from1
to 5 degr eldw horirontaldineas cared ineaverad with the ssmtheticivesinZoat its emdirei on 11,
the inclined portions 12 the slip prevention patterns 8 10 and the

r ef | ect or ssurface: h&hesynshelie resin heomprisps aguniferm rorigoasal partion; bl y .
However, the sypnthetjc resin 4 may be uniformin thickness at its, | ower
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| east at the jper sur ace there he operators step eet 7 on
the end pohérigfttaPhortith 11)¢he#6dinkaolfoss 18 thBslif prb@irtiditHitterns gar e
slightly opened or spaced and are positioned at demarcating portion

bet wedi® t hgnd tlsd reéfhstt@er 10, thsrebs; drabding thedobthiold 2rtode 19¢d Féverdiblyt the
i nner sides thereof, they can step their feet 7 on the tread 5 in a nore 25

nat ural stHbwewet, thet syhehetjcslesinpddnfiyobe tunéformcin titidkpesd abrits Iodvarowar d

t he hori zontal portion 11. As a result, they can nove up and down

wi t hout  surfaesd amd i ofdneareasirigsttiicknessenly b dts nppemsuiface aeadt forth st abl e
condition, and hence they are not fatigued with their feet or knees.

4 above. A foothold as shown in Fig. 3 as a second enbodi nent

conpri 65 a corSinge e Bpthdnbde TFostusHl i ohaioned above, cvBgs e
vieveq f 1 O &tor B0%e WIPASS Howd Sis AR Wbl alify F BdndtiiM Fhich are
provided vertically in the manhole, etc.,, they put or step their feet 7
alternately on the tread 5 of each foothold 1. Since the tread 5 has the
horizontal portion 11 and it is inclined upwardly from both ends of the
horizontal portion 11 toward the side portions 6, 6 at the angle ranging from
20 1 to 5 degrees at least at the upper surface thereof, the operators step
their feet 7 on the end portions of the inclined portions 12 while their feet
are slightly opened or spaced and are positioned at demarcating portion
between the inclined portions 12 toward the horizontal portion 11 at the
inner sides thereof, they can step their feet 7 on the tread 5 in a more
25 natural state without being slipped from the inclined portions 12 toward the
horizontal portion 11. As a result, they can move up and down without
being slid and missing their footing on the tread in a stable condition, and

hence they are not fatigued with their feet or knees.



5 polypropyl ene for covering the core 21 except a part of |egs extended

from the core 21 in order to prevent the core 21 from being rusted.
A nuneral 23 depicts a tread forned in the foothold 1, and 24 is side
portions 24 formed on both sides of the tread 23. The tread 23

has a plurality of sliqgaprevention patterns 25 on the 10 upper surface in
t he axi al di r ecAifosthphkkasshows in Big Bcae atseoprd androslimentof the pbesend sl i pped
at their feet 7, and reflectors 26 are provided at both sides of t he
tread 23. invention is next@escribedd 23 conprises first inclined portions 27, 27
which are I nclined downwardly fromthe central, partion S thereof
toward side porThefpotheld epmpniseha care2bwhieh ismadsef impandehas arldm t he
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at Its | ower surface, ere can be used reversibly.

However,  portidn3®4 foPRdan g;)&esrmﬁeltpégt?ggn at the lower surface thereof
i n thickness while only the upper surface thereof nay be of gradually

i ncreasing as SEhe ZRead 28 tHas2RoM@rality of slip preveditii phbRrh9@5hehdhd i s
structured as set forth above, also in the second enbodi ment, a

pl ur alitt y eppdrogaifate i? @harsxialr dizegirh tiesrebf aklty previehe operatordfhgthe in
such a manner that operators put their feet 29 on the tread 23

5 being shppedhat tloeir fiedtds, 201 seftecbas 26 laye pnevided at g th sidescofdown
utilizing the footholds 20. Since the foothold 20 conprises the tread
23 havi ng thectread 28. i nclined portions 27, 27 inclined dowwardly from
the central portjon S t hereof toward side portions 24, 24 and are

decreasi ng t hi ckhedsead @3 cpmprisescErstr iclipedt pesitionst 87 87h Wrels atRer eof
and Secondinlcﬁﬁcleci ggvgn gltchly%r']osm %ﬁé cggtral portion S thereof toward side portions

15 24, 24 and are of decreasing thickness from the central portion S to both
ends thereof and second inclined portions 28, 28 inclined upwardly from both
ends of the first inclined portions 27, 27 relative to the horizontal surface at
an angle ranging from 1 to 5 degrees and are of increasing thickness from
both ends of the first inclined portions 27, 27 to the side portions 24, 24.

20 The tread 23 also has the first inclined portions 27, 27, the second inclined
portions 28, 28, the slip prevention patterns 25 and the reflectors 26, 26 at
its lower surface, whereby the foothold 1 can be used reversibly. However,
the tread 23 may be made uniform at the lower surface thereof in thickness
while only the upper surface thereof may be of gradually increasing as set

25 forth above.

Since the foothold 1 is structured as set forth above, also in the
second embodiment, a plurality of foothold 20 are arranged vertically in the

manhole in such a manner that operators put their feet 29 on the tread 23



inclined upwardly fromboth ends of the first inclined portions 27, 27
relative to the horizontal surface at an angle ranging from1l to 5
degrees, operators step their feet 29 on the end portions of the
inclined portions 28, 28 while their feet are slightly opened or
spaced and are positioned at demarcating 10 portion between the inclined
portions 2& ¢ olde 20 succassivelyevheromeodng up and2down wtilizingrtbe si des

t hereof, so that they can step their feet 29 on the tread 23 in a nore
natural stieethalfs ﬂeuéln@q the foothgld 20 mpriesthe treaded3 having:the fisste up and
down without being slid and m.ssin éheir fQoting on the tread 23 in a
stabl e conticlinegd PogHens &e 2¢ H@‘jﬂ%ﬁge owsrwardly frem the gentral (portions 8et or
knees. TRIﬁ} APPL |
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nore stable condition, leading to a safe foothold for use in a

manhol e, eflfeir fddt| e aightlypenad Or MplacédlandUs pﬁbdiﬁoﬁégﬁialt dee@ircating

knees.

CLAI MA0 portion betwekn thef imolihed goxtivry 28 i toward ttheafiirsa rilcliedep@maidrisons
extendi ng from and positioned at both sides of the tread, wherein at
| east an uppeat the fraer sides sherkef, tsoetithtcthey cam step theirzfeet 29 gorthieon
extending froma central portion of the tread toward side portions

t her eof antrerd@3 imed meve nahwral ptAterwithout being slipped. As a result, they

can move up and down without being slid and missing their footing on the
tread 23 in a stable condition, and hence they are not fatigued with their
15 feet or knees.

INDUSTRIAL APPLICABILITY

According to the present invention, at least the upper surface of the

tread is formed of a horizontal portion extending from the central portion

20 toward side portions or the inclined portions inclined downwardly toward the
side portions and another inclined portions inclined upwardly from both ends

of the horizontal portion or the inclined portions at the angle ranging from 1

to 5 degrees, operators can step their feet on the tread in more natural
state when they move up and down utilizing the foothold, and hence they

25 can move up and down in more stable condition, leading to a safe foothold
for use in a manhole, etc. while operators are not fatigued with their feet or

knees.



upwardly from both ends of the horizontal portion to both ends thereof at

an angle ranging from1l to 5 degrees. 2. A foothold according to
Claim 1, wherein the tread conprises a 10 core and synthetic resin
covering the core, and the core being |inear and di sposed

hori zontally, and the synthetic resin covering the core conprising a

uni form portion being uniformin thCHAIMS froma central portion thereof
to side portions thereof and an inclined portion being inclined upwardly
from bot h ends of the uniform portion and being of increasing
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wher e the tre re and synt hetic

resin covegsh 44, r}%n%ﬁfgefmﬁnptg beleefies. being i near and di sposed
hori zontal 'y, %Ir?d t he synthetic reggirn covering the core conprising

first inclined poAtfoptipld %bd do\@leandl ywherih ahe etitbad | coRfprisednat her eof
toward side portions thereof second i ncli ned portions inclined upwardly

7 10 doreranidosymthetie resin dftﬁrehtrfgsthe oare, aad hetdors Being himehpandont al
surface at an angle ranging from1l to 5 degrees.

disposed horizontally, and the synthetic resin covering the core comprising

a uniform portion being uniform in thickness from a central portion thereof

to side portions thereof and an inclined portion being inclined upwardly from

both ends of the uniform portion and being of increasing thickness from

15 both ends of the uniform portion to both ends thereof at an angle ranging

from 1 to 5 degrees.

3. A foothold comprising a tread being adapted to receive feet of a
person thereon and side portions extending from and positioned at both
sides of the tread, wherein at least an upper surface of the tread comprises

20 first inclined portions inclined downwardly from a central portion of the
tread toward side portions thereof and second inclined portions inclined
upwardly from both ends of the first inclined portion to both ends thereof at
an angle ranging from 1 to 5 degrees.

4. A foothold according to Claim 3, wherein the tread comprises a

25 core and synthetic resin covering the core, and the core being linear and
disposed horizontally, and the synthetic resin covering the core comprising
first inclined portions inclined downwardly from a central portion thereof
toward side portions thereof and second inclined portions inclined upwardly
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from both ends of the first inclined portion to the horizontal surface at an

angle ranging from 1 to 5 degrees.
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