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Nhnufacgurinb Manhol e Cover Frames This invention relates to-tﬁLCTEESWCNQQ
nanufacture of manhol e cover franmes. In this specification, the term
"manhol e cover"” is to be understood as embracing covers. for inspection 5
and acgcess openlngs ducts, service trenches and the |ike>whether forned as
a solidtop or as a grating and whether or not sized to pernit the passage
ofy_a -person through the opening spanned by the cover. The npst comonly
produced type of frame is 10 cast in one piece of cast iron or cast steel
and separately fromthe cast iron or cast steel covers with which it is to
be used., Such frames and covers are not generally given machi ned surfaces,
and the manuf acturing process is such that the cover does not fit
sufficiently .15 closely against the frame with the result that a gas and
liquid-.tight seal is not obtained between them wi thout the introduction of
a separate defornmabl e gasket or seal. Franes are al so known which are
assenbled from 20 conponents nmade of cast iron or steel and are generally
constituted by four perinmeter bars, nanely (and these are ternms of the art)
a front end bar, a back end bar, a left hand side bar and a right hand side
bag, which are bolted, fixed or welded together at the corners of 25 the
frame so as together to forma rigid structural "unit. -2- If one w shes
to ensure that the joints between the four_perineter bars are gas tight,
the faces which abut mhen the bars are bolted together are each recessed

and t he . : Manufacturing Manhole Cover Frames

" This 1nventionfre1etes ‘to the manufacture of
manhole cover ‘frames. ; ' |
In this epecifzeation, the term "manhole cover"
is to be un@erstood as embracins covers for inspection
'S and access openings, ducts, service trenches and the like
whether formed as a solid top or as a‘'grating and whether
or nof'eized.to'perﬁit the passage of a person through
the opening spanned by the cover,
' The most eommonIY'produced type of fra-e is
10 cast in one piece of cast iron or cast steel and
' separately from the cast iron or cast steel covere with
which it is to be used. Suchffremea and covers are not
generally given machined surfaces, and the manufactﬁring
Process is such that the cover does not fit eufflciently

liquid tight seal is not obtained between tﬁeq without
- ~ the introduction of e.eeperefe deformable gasket or

.

H seal,
Frames are also known wh;ch are eesembied from
20 components made -of cast iron or steel and ere.generally
‘constituted by four perimeter bars, namely (and theee
are terms of the art) a front end bar, a back end bar,
"a left hand side bar and a right hand side bar, which
are-bolteq} fixed or welded together e£ the'eofnere of

25 the frame so as together to form a rigid structural unit.

- --15 closely against the frame with the result that a gas and'-
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Peri met er
cover may
seal both

To pronote such a gas and liquid tight seal, the faces of each perineter

bar whi ch

ing-sUCh recesses are filled with a nolten material, 5 preferaﬁky.hplten
dd. Each perineter bar is of generally L cross-section, and the bars are
.yanged so that the frane essentially is constituted by a generally L

section which provides a well into which a renpvable cast iron
be sunk to seat on the 10 basegof the L'cross-section well and
on that base and agai nst the upstanding side faces of the well. /

Ifnbaet wikheSOtd eNsur®dHatednas joinvd |Hé‘lﬁveé‘iflctﬁe"efour

di
Frams. ar cPRAARRER™: B6, BFe @ oiadhe 1 A BAE FooPet APH oy

~surfaces f

thecbarelyrag&basbdbwoganmhhearboeadhaﬂduessanuanﬂiqns and

liquid tiohbesaal ARH Seckilled B RY8h AN AATE RS YANIA |y one

solid unit

bei ng stable ot rocki ng

t her ei n3where§gspbdyemolsen #G@ﬂng ﬁ@&blﬂgra@QQ¢ﬁlh§ﬂx¥§3Qﬁ fast traffic
passing thgegeyanly I eeeskdaeee ivnl,hahle thetbaAMs BIE Hrirdhgeu M hod of

manuf act ur

having a c

I f e farmng 25 a nDuId caV|ty
bR P PShsasSeeat AT LE pa st el B’ 2o arma)

manhol e coléepet-chmdeiarnsepaﬁ.bnofhhh.lch poovddeayv iat yuelan(intﬁi rmﬂwlhdng a
har denabl e \wab cqndi i nta the cavity so
PRbSLbIE LASE iR LoPudlhgyCBRILLLRN 1 "Yhe

that it mnr

constitute when’s tont our 30

-conforhpngbﬁﬁetHSSEhseL|sneﬁéksﬁéglsnshsiltHednﬁnhdlQOGGVGHIWHuUh define

sai d part
t hose regi
cont our of

Bhséh8n@DHEdiRaY the &sg@ahaﬁhgnglak ?Q%é;ﬂ%@olt%&%qu bei ng
gns whi ch seat  agai nst cover frame in use by which said

e
PhETABAKS) BUEByér pfafBduliAvEBnFdLhtt §epdos Ehee£iaaRS r egi ons,

the 35 maafiOé&chOpef‘:l.inégebhB&rkuhhcm?aaﬁtﬁeﬁsthbuhlo%rt lagrer €nai ni ng

15

machined as by m1111ng, and the corresponding faces of
the cover arehalso_machlned as by:gr;nd;ng, Frames are

matched to covers to ensure that the respective machined
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surfaces fit closely agalnst one- another to make the
required gas and liquid t1ght seal and so that the
cover and frame make substantially one solid unit with
the cover being'stable-within the frame and not rocking
therein when subjected to a moving loading as in the
case of fast traffic passing thereover.

In accordance with the present 1nvent10n, a method
of manufacturlng a manhole cover frame comprises forming

a mould cavity having a conflguratlon desired of the frame,-

) u51ng the. periphery of a manhole cover to define part of the
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mould ‘cavity, and 1ntroduc1ng a hardenable material when in a
flowable condition into the mould cavity so that it will
constitute the frame when solidified and have a contour
conformlng to those perlpheral regions of the manhole cover
whlch deflne sald part of the mould cavity, said regions

of the manhole cover be1ng those reglons which seat against

a manhole cover frame in use by which said contour of the
manhole cover frame wlll conform to those seatlng regions, the

manhole cover together with means const1tut1ng the remaining.
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- 3- pant'ofxihe moul d cavity being renovable fromthe solidified frame. The

-invention al so includes a nanhol e cover frame manufactured by the above

met hod. .5 -

Practi se of the nethod.in accordance with the i nventi

on

“of . manuf acturing a manhol e cover frane reduces the nunber of operational
"steps necessary in its pro- duction and resujts in a franme of sinpler

si}ruct ure as

“sfruction. Preferably, the surfaces of a cover which are to seat against a
frame in use paetnmafhthedmaealldycgvikyi bgibelf ormovhbleofeom ¢hessklidiflied

nmoul di ng proc

‘against it we

the frame wt
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" ventionally _nmade manhol e, cover

conpared with the aforesaid nachined nulti-bar con- 10

gﬁgmeand when such a cover is paired to the franme noul ded
*ave'foundu surprisjngly, under test, that 15 the cover
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grinding before the cover is used in the mpnlding'process,

and when such a cover is paired to the frame moulded
against it we have found, surprisingly, ﬁnder test, that
the cover and the frame with the létter moulded of |
reinforced concrete stand up to a much greater loading
before destruction than either of the aforesaid con-

ventionally made manhole cover and frame assemblies.
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The reason for this is believed to be the much closer
fit obtained between the cover and the frame as a

result of the moulding technique adoﬁted; and the effect
of the increased strenéth thus obtained should enable a
thinner cross-section to be used than hitherto with.a
consequent saving in cost and reduction in opérating
weiéht.'_The frames as manufactured in accordance with

'the invention can be produced with relatively unskilled

30

labour as compared with that required to produce the
milled, multi-bar construction of frame. Moreover, such
frames may be produced in a factory or actually on site.
using simple "throw-away" moulding jigs.

In order that the invention may be well
understood there will now be described one embodiment
thereof, given by way of example, reference being had to
the accompanying drawing, in whichﬁ _ BN
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- when in use. Briefly, in this enbodi nentg aof the-invention a frane-is. -

-n drder that the invention may be well understood there wll now be .
d §b | bed one enbodi nent thereof, given by way of exanple, reference being

o the acconpanyi ng draw ng, in whi.ch:- Figure 1 is a sectioned
ation of a jig illustrating the use thereof in the manufacture.of a-
fwaﬁe; and Figure 2 is a plan view, partly broken away, ‘5 of.-the sane jig -

noul ded in one piece of a hardenable or setable material. The setable
-material is poured into a‘jig.and is actually noul ded against those.
surfaces of 10" a fini shigueeveriwi ahsebitibned elewvatidhcbii a ijigise.

Theref ore, hed automatically.to the ov r when. bei ng nmade.
Mor e partlculg;iug€?a+$ﬁ£?£ﬁ %gerﬁg eiﬂ Rh i a1 uﬁﬁg r}er"'ln pl an

and whi ch hasfxgmeannamdg 15 narglnal st epped sections 3 around its
- periphery which prOV|deF§sL§ggg ﬁ s2Rdp hgmgﬁgg¥ 5Qegg f brdxd gpg&@

vertical locating surface 5 Is slight Inclined in a direction away
fromthe 12dg®f ?Eﬁglﬁ%S !PEﬁpéﬂ §Eet|ons 3 as forned 20 above are

designed to accept and ﬁemarrya fﬁsth1508mﬁeaﬂhe§%WBEChhba&nbeﬁﬁiﬁﬁﬁhln9d :
at its surfaces_which, will fﬁ§3 ggalnst he fr n this instance, »

the inverted T 1% Bpn or8pPLHHe ? haﬁ§°§‘ﬁ PE&nb rib
structure rlgnmqbthrqptetmah.borhensaﬁapletaateriplwﬁbhpburepemntuEN bend

gefined by sigeyapdagidyd! 200631 1y501000°0ka1nkE! BnblS BAFATSY B | T
.10 a finished cover with which it is to interfit in use. '
Therefore, the f:ame is matched eutomatzcally to the
cover when beins mede. . | .
| More particularly, a. jig 1 includes a base 2
. which is rectangular in plan and which has upstanding
15 marginal stepped sections 3 around its periphery which
provide a ledge'k and, inwardly thereof; a generally
vertical locating surface 5 which is slightly inclined
1n a direction away from the ledge. ’
| . The marginal stepped sections 3 as formed
20 above are designed to accept and locate a: cast iron
cover C which hos been machined at its surfaces which
‘will seat against the frame in use. In this instance,
the inverted'cover C is of the open top type formed by
a honeycomb rib structure r upstandzng from a bottom
25 plate p with its perimeter bend defined by side and end
. flanges f also integral with the bottom plate. Accord-
ingly, it is the external surfaces g.and'gg-pf the
flanges £ and the marginal region of the bottom plate
P+ reepectiveiy, which are machined, It is to be
30 wunderstood that the frame could be moulded to other
‘configurations of cover C with the jig base 2 being
~suitably configured to locate positively the cover in
position. o . - o
) ' Suitably affixed, as for example by hinging-
35 ‘at 6 to the bottom edges of the base 2, are four side



ingly, it is the external surfaces [err] and [err] of the flanges f and th@
“marginal region of the bottomplate [err], respectively, which are :
machined. It is to be 30 understood that the frame coul d -be noul ded to

ot her(_gpnflguratlons of cover Cwith the jig base 2 bei ng swtably '
configured to | ocate positively the cover £ position. Suitably afflxed as
fr, ~exanpl e by hinging 35 at 6 to the bottdnm.edges of the base 2, are four

side ~ shutters 7 with mtred ends When hinged fully upwardly as shown
the shutters form 9 &40 th n &! pR¢ N@afhYy
away fromthe basehahattct"rallnJ ang de erm ne%w(g’ tﬁ%pg%rrglg %ndlﬁg }9%]ncliljned

sides 5 8 of the mséxomytmlqmvmmm Wb#%‘&?'ﬂ%df?b!“’herﬂ?ﬁg t he
shutters in that yyylylide ﬁwsw@e Whﬁ&ly" v kfi-&heaﬁe ﬂesbaatsnh

taklngtheformof spring c not shovvn On t er, si

shutter 7 is prmﬁ‘!ﬂg’ %‘H”A\‘f‘? ¥ tp $ ﬁﬂ'&g’%eg 1§ides
Addi tionally, 5eac81 ahHeE basdas Any wntatlmaé ance_nﬂ rptpVbdeﬂrtwiued for
transverse reces e F | i ' p
Shatter 11 whi on s Gl MY fard a1 bt Sadud dSETRLELEHAY ButfiPas
on the plate [errd miiqkla'me @-mm»hmsins h’e#dfaig!au oEt sPRéngover by
any. sui tabl e meang) £y it L AGHMYEIUHT ide PntbP 84146, P&LhNGhidtenhpch

. may- be of neoprene, 1s provided between the top shut 11 and the co¥er
inﬁ Be

pleate [err] to t ok& REPwifed r‘f%‘b‘bl%ﬂﬁt%‘?%r%"mﬁﬂ ePFRtuherapg
surface. The fackiddlt¥ondllw) | éadle siniticértP his iop photuberadceVen the

jtg is so conpl etfxgdvit.cpeeé Sith transverse recesses 10 (see Figure 2).
- The jig 1 is completed by a top shutter 11
which locates on vertical pins 12 carried by the base
2 to Qe#t on.the-plate 2 of the cover C and which is
15 held against the cover by any suitable means such as
taper wedges 13 as shown. A packing 14, which may be
of neoprene, is provided between the top shutter 11
‘and’ the cover plate p to take up any-irregularities
there might be in the plate surfécg. The packihg 14 -
20 would be bonded to the top shutter 11, '

- When the jig is so completed, there is
provided a continuous cavity is.defined between the top
shutter 11 and the four side shutters 7 down to the
ledge 4 of the Jig base 2 and adjacent the machined

.25 surfaces s and s1 qf.the'flanse‘g and the margin of the
o Plate p of the cover C. A setable material m is
intrg@uced into that cavity 15 to fill it, end when that
material is sufficiently solidified, the top shutter
11 is removed and the___qfi'd_'e shutters 7 hinged downwardly,
30 thereby to permit the_frame F moulded from the setable
. material m in the cavity to be removed together with the
cover C. Since the frame F has been moulded to the
' surfaces of the cover C which are to seat against it,
a perfect_match is,madq and no further finishing
35 operations are necessary.



f ide shutters 7 down to the ledge 4 of the jig -base 2 and adjacent the
ma ned 25 surfaces [err] and [err] of the flange f and the margin of the
Iféte p of the cover C. A setable material mis introduced into that cavity
15~to fill it, and when that materi al é suff|C|entIy ‘solidified, the top .
-shutter 11 is renpved and the side siuters 7 hi'nged downwardly,* 30 thereby,a
to permit the frane F noulded fromthe setable material [err] in the cavity
.to be renoved together with the cover C he frane ha
moul ded to the surfaced®d™ite QAT m%h“'%‘ﬂeéfg g’éﬁf"ﬁﬁﬁfnif’f"f a
- perfect natcmwcbdpﬁihdiurdurfpuﬂimstérrbshsqg 8acbpefawhbeb has mecessary,
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pr ot uber ance D widicth menidis & recess imt@ the bar aﬂé from vhieh is 5

p@ed a continuous cavity 15 defined between the top shutter 11 and.the
c

upst andi ngy ad(}m ifing '@rmrginﬂ §e1§t r@ﬁﬂﬁb@@rsb”ﬂtféh%tﬁ%ﬂ*— shown)
woul d be roul ded 1 nto each The recesi 10 in the shutter

pr ot uber ancesing Nibg ot h%h‘? ¢, moplded, intogach, EFame fromthe
orientation H@wh bWdHdarddesse£r10 mui:ﬂebﬂhﬁﬂ'i:éﬁbpyotuberancbsIQ. L

per manent |y cured IO the pit. o gni | Qo t he
Pike. The matihitep v s e Ans Fat 8 Fr PbufRET PY, WiBrkeilrt |
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mated interface theremth 'to prevent the ingress of .extraneous_natter
therebetweenin a floor or the like. The matching cover C would be

laid into the frame F so that its machined ‘surfaces s
"and s1 seated against the correspondingly moulded
surfaces of the frame base s and“flangé 1l to make a
15 closely mated interface therewith to prevent the ingress
' of extraneous matter therebetween. _
' The setable material would conveniently be
concrete preferably reinforced as!by'glass fibre, steel
fibre or époxy resin. Instead of the reinforcement being
20 iﬁcorporated in the liquid cqnéreta, reinforcement such |
as a steel grid could be laid in the cavity to reinforce
the concrete .:_I.'_g ‘situ. _
The top and hinged shutters and jig base could
conveniently be of wood or any other mﬁterial, for
25 example melamine, suitable for forming a mould wall with

2]
.

respect to.concrete. To assist removal of the shutters
from the moulded frame and to ensure that the moulded
external surface of the frame has a clean,“&hbroken .
profile, any suitable parting agent may be applied to

30 © the moulding surfaces.

Frames may be moulded one at a time or in

multiples using a number of jigs posltioned adjacent one
another. It is contemplated that a single jig could be
sub-divided to mould a ‘number of frames simultaneously

35 or to mould a multi-span frame seating a_plurality of
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i8 preferred to ensure a closely mated interface, a

set of covers may be maintained for moulding purposes,
and frames moulded from those covers matohed sub-

'sequently to other covers,

15

Whilst reinforced concrete is preferred as
the moulding material, other matorials which can be cast
or moulded such as metal alloys or synthetic plast1cs
may be utilized, and the process and moulding apparatus

'adapted as may be necessary.

20
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The moulding process may be performed away
from site in a factory or frames could actually be
moulded in position on site by means, if wished, of
“throw-away'" simple shutter jigs.

Provision may be made within the reinforced
concrete frame for metal or plastic inserts designed
t0 receive fasteners that will securely locate the
manhole cover to the frame. ' .

Frames moulded in reinforced concrete have
beeneput under test, Unexpectedly, the resulting
matched cover and frame showed a much greater resistance
to loading than a multi-bar construction of frame. It
is thought that this is because of the closer fit
bofween the cover and the frame which can be achieved
with the déscribed moulding technique which enables gaps
between those components of no more than 1% thou to be



sgt af covers may be maintained for noul di ng purposes, and franes. noul ded
f hose covers nmatched sub- sequently to other covers. 15

| ¥t reinforced concrete is preferred as the noul ding material, other
materials which can be cast or noul ded such as metal alloys or synthetlc
prastlcs may be utilized, and the process and noul di n§g apparatus adapted as -
may be necessary. 20 The nouldi ng process nay be perforned away s
fromsite in a factory or franes coul & dcfually be noulded in position on
site by neans, if wshed, of "throw away" sinple shutter jigs. Provision

may be made wi e| nforced, 25,0 |astic
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| oadi ng of aroun e cover and trane of the present re
enbodi nent, twtitdzed ﬁhanfpaﬁberto with attendant cost savings .

10 adding to those obtained by the simpler manufacturing
technique together with reductions in the operating
' weight of the cover. .
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“ﬁstill hel d .good at 60 tons. The inference is that thinner cross-sections (v/)
-of coverYand frame can-be utilized than hitherto with attendant cost
'usaV|ngs 10 adding to those obtained by the sinpler manufacturing techni que
toget her wi'th reductions in the operating v ght of t ﬂmmjﬂ mmmﬁﬁm
A met hod of manufacturing a manhol e cover frame, conp Lnuld
gylty haV|ngC§Agﬂgf|gurat|on desired of the frame, usi‘ng®thke dbrlphéry of

l
{ ia”manhol e cov efine part of the nmould cavity, and introducing a
1‘hardenable material when in a flowable condition into the nould caV|ty SO
'}

f

‘that it wll Qonst'tutﬁehhsdfBeﬂﬁawneactaeahglEIﬁdnﬁadehabee& Eakmeyr

;conformng to those-peripheral region e cover \whi ch_define
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; t hose regi onsdekickdsest thgaframez osihg theoperiphemy bfi aseabhollei ch sai d
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| that there re8atidifisg; prg RaMRoPeCOBYORTARAREPERENE g €8t our s whi ch

; conformwith paeliphekal wegienshefcener manhblei covbe BBichr defind. said A
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t hat 10 belng those regions which seat against a manhole cover frame
in use by which said contour of the manhole cover frame will
conform to those seating regions, the manhole cover together

! : -with'means consituting the remaining part of the mould

cavity being removable from the solidified frame.
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15 2. o X method as claimed in claim 1, wherein said manhole
cover is used only once in said method and is matched to
the manhole cover frame manufactured thereby so that there
results a paired manhole cover and frame having contours
which conform with each other where the cover seats in the

20 frame.

3. A method as cléimed in claim 2, wherein said
regions of the manhole cover are machined prior to use
" of said cover to define part of the mould cavity so that
v the-ffame manufactured in said cavity will have surfaces
' 25 closely mating with the machined regions of the cover to
¢ prevent'ﬁhe.ingreSS of extraneous matter therebetween when

the frame is paired to the cover.

4. A method as claimed ih any of the preceding claims,
wherein the frame is manufactured at the site of the manhole to

30 be covered.



tRe frame manufactured in said cavity will have surfaces 25 closely mat
ith the machi ned regions of the cover to prevent -the ingr
ter therebetween when the frame is paired to the cover
clainmed in any of the preceding clains, wherein t

manuf actured at the site of the manhol e 1td)'SO becovckamlﬂ“amlﬂlmnmrnﬁ‘3

met hod as clained in any of the preceding clains, wher &i nf sald nmeans
defining the remaining part of the nmould cavity is constituted by ajig

whi ch d denable 5
orial s vol Y ¢ (GRS A R S nerei n

mat eri al

parting agdatinss afysinedn tspicheans

ng the qqtgawasnwheoﬁnm d

cavi Ej yf ’the momraeféml 5 id ?!d}ﬁiuﬁhtfécﬁjtw%%l Itxaiim@ 1§mxeéxsw?ao t e
jig defines. a al | in mruni cat i vities in conjunction w

a plural i tpes® Fi!ﬁsf 'ﬁyc"&fe H%Pr"c?é'na?ﬂ?%‘ "Erl'f%l'l'd‘ffé? i nt roduced |
into tige uﬁﬁaﬁﬂunnnusxﬁdliﬁxﬁmedJes to forma one- plece frame contoured to
conformto the regions of the respective covers serving as: wal I's of 15.

respective cavities. 8 . A.nethod as clained in any of clains 5 to 7,
wherein tie jig comethad as mladnes ey alpim oi dthereima fparting nagentd

manhol e cQuelappiidiy Y idHIse QIR d© {HE Phdde AiWing ! ORe Sﬂ&ﬁi&r

nmount ed on the central 20 portion of the inverted manhol-e cover. 9.
met hod as <@Vdi%¥ed in any of the preceding clains, wherein the hardenable

mat eri al

is liquid concrete. 10. A met hod as clalned in claim9, whe

the IIqUI% " A method. as claimed in claim 5.or claim 6, wherein

10

1..5 i

20

25

30

the jig defines a plurallty of 1ntercommun1cat1ng cavities

in conjunction with a plurality of manhole covers, the

i ng
eous

a

he

t he

A.

rein

hardenable materlal being introduced into. the 1ntercommun1cat1ng

cavities to form a one-plece frame contoured to conform to
the regions of the respective covers serving as walls of
the respective cavities.

8. A method as claimed in any of claims '5 to 7,

'uhereln the Jlg comprises a base formed to prov1de a

seat for an inverted manhole cover, side shutters connected
to the base, and a top shutter mounted on the central
portion of the inverted manhole cover.

9. - A method as claimed in any of the preceding claims,

'qwcerein_the hardenable material is liquid concrete.

10. A method as claimed in claim 9, wherein the 11qu1d

concrete 1ncorporates relnforcement.

11. A method as claimed in cla1m 10, wherein the

reinforcement is glass flbre, steel flbre or epoxy resin.

12. A method as claimed in claim 9, wherein reinforcement

is introduced into the mould cav1ty prlor to the 1ntroduct10ne

of the liquid concrete thereln to reinforce the concrete
when solidified.

P
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- concr et é' i n"oorpor'at es reinforcement. 25 11. - net—hed—as—el—&k—nﬁed—l—n—

claim 10, wherein the reinforcenent is glass fibre, st
resin. 12. ‘A nmethod as clained in ¢laim?9, vvherel !H% GHE[' '
i ntroduced i'nto the nould cavity prior to the |ntrod

concrete therein to reknforce the concrete 30} vihen solidified. -11 13.
AQ:gethod as clainmed in claim12, V\/nerei n the reinforcenent is a netal grid.
147 A net hoq3as cl a‘,{ %@HJ& QIL ]ﬁf B lé/mq‘rh%& tnh(%fgeardenabl e
material is a netal oy or a pl'a |cs ‘materi a

met hod of rranuF‘&é{ntfrqﬂ?g?“@%mﬁolae“&i‘;\ﬁér e‘mahe substantially as herein
described with reference to the acconpanying draw ng 16. A manhol’e

“cover franme rra act ur.ed math cl ai any of clains 1 to
15. 17, glir ‘ed mahif§ g‘r?d“ﬁ‘éﬁé‘ ARl aﬁ"t% hod as
clained in cI amﬂmerel‘ﬁh@rteehardfertalhaspﬂma‘nm ii@n aha&ﬂaa.emme:gr ‘@iueed by

pbot ocopyi ng tgﬁn%?x@lt' Q:a?, Qr TR %Lbe Qq_scrl pt. It may contain a few
anendnents whi ch are I cu to rea "The original typescript
cont ai ni ng these anmendnents may be |nspect ed on the prem ses of the Patent
Cfilce 15. . ‘A method of manufacturing a manhole cover frame-
E substantlally as hereln described with reference to the
7 accompanying drawing.
B 16. . A manhole cover frame manufactured by a method as

10 claimed in any of claims 1 to 15.

17. A paired manhole cover and frame resulting from the
method as clalmed in claim 2.

The text of the speciﬁa.tien has been reproduced by photoeopymg the applicants original
typescript. It pay contain a few amendments which are difficult to read, The original
typescript containing these snendments may be inspected. on the premises of the Patent Office
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