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“Flange for compensator couplings or pipes"

The invention relates to a flange for
compensator couplings'or pipes, consisting of'a
eircular ring provided with apertures for the

assembly bolts.

- Planéés ére'essential'components for
assembly of pipes in industrial piping. This
assembly consists of connectingﬁfhe flangéé in
| paifs{to the ends”of the pipos, ahd:compieSSing a
gasket between the flanges. This assembly is
obtained by means of bolts which pass through the

rapertures of the flanges.

The te:m "flange(s)“ used . above and _
throughout the descriptlon includes both the
actual f£langes, and the mating flanges, a term

which sometimes designates lapped flanges.

More specifically, accoxding to Figures 1.
and 2,'the pipeé 1 are in general provided at oné
end with a welded flange 2, and the other end can
also contain a welded flange or a free flange 3
disposed behind a £lat collar 4 welded to the end

of the pipe.
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According.to a variant, the flange 3 is
disposed behind a turned-up collar 4’, provided
dire;tly at the end of the pipe 1 or weided to the
latter. |

The flanges 2, 3 are provided with

apertures 5 for passage of bolts, not'shown.

, There are also cases where two pipes 1,
10, which are‘provided at'their corresponding.ehds
with a flange-z,'lz, axe assembled by means of a
-compehsator~coupling Li (Figure 3). The actual"
cbppling 17 cpnéists of a multi-layer metal
carcass with reinforcement of the flat éeéling
bead 15, provided Wi;h'gn innex linind_lﬁ and an
outer lining 17, the linings being made of rubber
or a plastics material which 1is xesistani to the
£luid Wﬁich flows in the éipes. At the ends, there
are two mating flanges 18, which aré factoxry-

mounted on the coupling 11.

The coupling 11 is attached to theé
flanges 12, 13 of the pipés.by megns of mating
flaﬁgés 18, and at the same time the edges 19 of .
the coupling 11 coﬁstitute;the gasket. Assémbly is

- by means of the bolts 22.?:
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These compensatoxr couplings pexmit
absorbtion of faults of alignment (parallax or
inclination) ox expansion of the pipes 1, 10, or
hammex bloﬁs. They prevent orx reduce.transmission

of vibrations.-

_ The flanges or mating flanges,.in
particular those of compensator couplings, axe
currently ﬁade by.maéhining of flame-cut paxts, by
forging; or from grey cast'iron: cheyer this 1as£'
solution is dnlyasuitgblé fox £1ap§es ﬁhich'aré
not destined to be’welaed, since. cast iron is
involved. These cast iron flangés also havg'the

disadvantage that they axe heavy and' fragile.

‘The actual. flanges axe welded to the
plpes, whereas the mating flaﬁges are fitted on
thé end of the pipes. The flanges of the |
compensator couplings are factory-mounted on the
resilient couplings, and are supplied assembléd to

the user.

The weight of the flanges is an important
factor, since the price of a flange depends
directly on the weight,'as all-tﬁe operations
carried out on the flanges (surface treatment,

transport, etc.) are invoiced by weight.
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The predision 6f the flanges currently
manufactured is often unsatisf;ctory, since £§r
reasons of labour cosil, the flanges are mainly

manufactured in countries with a low labour cost,

on poorly developed machines; the dimensions of
all the parts have to be checked, and if necessary

adjustments must be made by machining.

This work is lengthy and costly. There
- are also the brpblems of long supply peribds, and

ﬁigh stock control cost. .-

- In greater detail, there are a given

numbér of documente which- describe flanges.

For example'docuhent US-A-2 528 343
déséribes a fléngeé which is provided with-
trapezoidal openings distributed in a fan-shape,
in'order to permit absorbtion_of slight faults of
' correspondence of the openings of the other

flange.f

Another document US-A-4 372 587 describes
a flange in two halves which ends on both sides in |
lugs. The two halves:are coﬁnectéd by bolts which
-péss through the two lugs, in order to clamp and

fasten this flange by its teeth against the pipe.
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After this assembly, the flange is connected to
‘the flange of the other Pipe.

This flange in two parts relates to a
very specific requirement, l.er.tnat of fastening
to the end of the pipe by means of a relatively
large fastening surface, by'local increase of the
thickness of the flange relative to a conventipnal'

flange.

To summarise, thera are different shapes
of flanges, but in no case does the priér'art.
refer to transmlss;on of forces in a flange,

assoclated w1th weight reductlon of the latter..

The object of the present 1nvention 1s to |
create flanges and mating flanges, the weight of
which -is reduced relat;ve to ex;sting flanges and
nmating flanges, such ‘as to be able to use more-
efflcient manufacturlng techniques wiLhout
anreasing the final costs, and even w1th a
decrease of the latter, and to facilitate the
Operations.of.transport, storage, packaging and_'

use.

For this purpose, the inventlon relates
to a flange of the above-described Type,

characterised in that it comprises:



- an inner ring;
— an outer ring which is connected to the inner
ring by arms which are provided with apertures for

the passage of the assembly bolts.

~ The. new structure of the flange and
.mating £lange according to the inventioh permits-
excellent distribution of the clamping forqes'
between the inner ring and the outer xing, with a
substantial saving of material, ahd éénsequently a
considerable reduction of weight. This reduction,
whiéh is 50-65%, makes it possibie to envisage for
production techniques which are currentiy '
prohibitive owing.té the cost (éssociated with the

weight).

._ Abcurding tb a particularly ad#aﬁt&ggous
féaturé,,tﬁe flange accorxding to thé inféntibh is
made in particular by casting in SG (sPhe£oidal
.graphite)-cast iron, cast steel, or cast _ .

'aluminium..This manufacturing.technique is
compatible from the point of view of cost with
conventional manufacture, precisely owing té the
reduction of weight of the fléange. However this
casting technique provides the advantage of
excellent accuracy of manufacture; which permits
elimination of lengthy and cdsﬁly checking

operations.
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This manufacturing technique also reduces
the propoxrtion offfhe cost of laﬁour in the priée |
of thq-éroduct as a whole, which peimits -
manufacture of flanges of these types in Eountfies
with a high labour cost, whilst obtaining a |
competitive product. This makes .1t possible to
eliminate from manufacture é given number of very
serious disadvantages such as Stoék control, by
reducin§ stéck'by almost half, and by pfevént;ng
problems of more.dr less random supply cbﬁcerning-
delivery periods, and prices of products.obtained

from countries with a low labour cost.

The re&uction of the weight of the -
flanges permits substantial savings in the
operations of frotection (galvanisation,

_ chromating'etc.); as well as in those of packaging .
and transport. Thé considerable reduction of
 weight allows a largexr number of-p&rts to be
packed on a Single péllétﬁ this feduceé'.
considerably the cost of the packaging (palleﬁ,

plastic #over) in the'price of each part.

Finally, the reduction of the weight
pexmits a considerable saving in use in all
industries, for example in the Navy, by reducing

 the dead weight of equipment transport or loads
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withstood by the infrastructures (refineries,

chemical installations etc.).

Aocording to other advantageoue features:
- the arms have reduced thickness rela;ive to at
least one of.the_rings;
= the apertares are oplong;
- the arms have a contour in the form of an arc of
a circle centred. on the apertures,
- the arms have a straight contour which faces
radlally the centre of the flangeo _
~ the inner ring hae on one surface a collar whlch
forms-a-double recess which delimits a groove; |
- the inner ring contains a'groove;
- the flange containa’ reinforCements which connect

" the lnner rlng to the outer rlng in the 1nterva1

of the arms provided with apertures for passage of

_the bolts, _

'~ the flange consists of SG cast ;ron, cast
-alumlnlum, or cast steel. (carbon steel, stalnless
steel) and; |

- the inner ring is extended by a deformation in
the form of a cap, in order to constitute a blind

flange.

The present invention is described
hereafter in greater detail by means of the

attached drawings in which:
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~ Figure 1 is an axial cross-section of a
pipe provided with a flange and a mating flange
with a flat collarj; |

~ Figure 2 is an azial cross-section of a
pipe provided with a ﬂa_ﬁge and a mating flange
with-a turned-up collar; |

- Figure 3 is aA.schamatic'axial 6ross-
'sect;on of the assembly of two pipes w1th a-
compensator coupling 1nterposed-

- Flgure 4 is a partxal front view of a
mating flange for a resilient coupllng, showing on
its upper half a single recess;, ‘and on 1ts lower
o part a doubkle coupllng-Lype recess- | " |
. - Flgure 5 is a cross-section accordlng
to V-V of the £lange in rigure 4;

- Flgure 6 is a half front view of a
_flange varlant" ' | | .

' - Figure 7 is a front view of a matlng
flange for a coupling, relnforced with a s;ngle
female recess;’ _ _

_ - Flgure 8 is a front view of & flange to
be welded"- . _

- Figure 9 is a front view of a flange to
be welded with re;nforcements-'

~ Pigure 10 is a front view of half a
' flange'with a single fema;e';eceéé;

- Figure 11 is a crosé-sectibn according

to XI-XI in Figuxe 10;
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- Figure 12 is a front view Of half a
"~ flange with a singlé female recess according to
another_embediment;

~ Figure 13 is a cross-section according
to XIII—XIII in Figure 12; | o

- Flgure 14 is a cross-section s;milar to
that in r;gure 13 on an enlarged scale, showing a
variant embodiment of Flgures 12 and 13,

~ Flgure 15 is a front v;ew of a bllnd
.'flange according to the inventlon,
- Flgure 16 1s a eross—sectlon accordlng
' to XVI-XVI in. Figure 15; and _
C - Eigu:e 17 is a cross-section according-

to XVII-XVII in Figure 15.

Flgure 4 ehows on zts upper part half a
'flange 20 consistlng of an inner rlng 21 connected N
to an outexr ring 22 by arms 23, wh;ch themselves

are provided with apertures 24 for the assembly

. bolts.

fn this example, there are four arms 23
distributed equiangulaxly. The number of bolt
apertures is standardisea aceordiné'to the
application of the'flange (pipe diameter,

. operating pressure etc).
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.The interval 25 between tlie inner xring

21, the outer ring 22 and the arms correspon&s to

openings.

Accordrng Lo the embodlment in F;gure 1

the shape of the arms 23 is in the form of an arc

of a circle centred on each aperture 24 The inner
ring 21 has a female recess 26, Which opens’ onto
the front surface of the flange and Lts passage

27,

On the other side, the-bassagezzﬁuie

edged by a'shoulder'28.

_ The lower part'of Figure-4'5ﬁo§s a flange
varlant 20' of whrch only the 1nner rzng 21 is
"modrfied compared with that 21 of the flange 20.
This inner rlng 21' formu on one surface a double
female recess_by;means of its collar 2174,

delimiting a groove 21°B.

' The parts of this :1aﬁge 20’ which are

identical to those of the flange 20 have the same

references, and their description is not repeated.

The shape of the recesses of the flanges
'20, 20’ corresponds to that of the flanges in

Figure 3.

"~
Lo~
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Flgure 6 shows a variant 20’ of the
'flange 20 in Elgure 4.. It is dlstlnguished in the
shape of the arms 23’, which are delimited by
contours which face-eubstantially radielly. fhe
other parts of this flange 20’’, which are
idenficax to'these of Pigure?4, heve_the same

;efetences and their description is not repeated.'

' Figure 7 shoes'a variant flange
'donéisﬁing of aﬁ'innei fihd 31,-an oﬁter'ring 32
connected by arms 33 through which tnere pass.
apertures 34 destxned for the assembly bolts, and
by relnforcement arms 39 whlch form openlngs 35

with the arms 33 and ringe 31, 32.

: Ae pieéioueiy, Ehis flange 30 has for
example a single female recess 36 for the coupling ~

(not shewn)

-'Tﬁe_flange 40:in'Figure 8 is similer to
that in Figure 4ﬁiﬁ the shape of the outer ring 42
and the arms 43 which are provided with apertures
'44-ahd éb#ﬁ openings 45. The inner xing 4i.differs
in that it dbes_not cohtein a recese, thie flange
being destieed to:ferm a flange to be welded or a
" mating flenge for a pipe such as those in Figures

1 and 2.
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The flange 50 in Figure 9 'is a lapped
'flange_or'mating-fiahge such as those in Figuces 1
and 2. It hae-reinforcements 59 between the innex
ring 51 and'the oﬁter ring 52, in addition to the
arms 53 prOVlded with apertures 54, the arms 53

and relnforcements 59.

: In thls case the lnner ring 51 contalns a

shouldex 51A. .'

The flange 60 in Frgures 10, 11 is

. characterised by reduced thickness of ‘the outer '

- ring Sg.and-the arms 63 ‘relative to.the inner xring

61, 'which is extended_on.one surfaee bf a cellar_

'- 613,-an& on the'ether.centains‘a recess 61A. Ih__
1chrs example the apertures are oblong and. are
'designated 64, and the openlngs between the ring

861, 62.apd-the,arms 63 are designated 65.

- The oblong shape of the apertures permits.
‘an even greater reduction of the weight of the '
flahge, representing a saving in weight of

approximately 10%.

The flangé 70 in Figures 12, 13 also has

a.single female recess.
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“ This flange 70 is distingiished from the
previous flanges_bf reductiOn of thickness of the
‘arms 73 which connect the immer collar 71 to the
outer collar 72. The arms 73 contain oblong
apertures 74, and the.inner collar 71 has a receés

71A.

The flange variant 80ncohéisting of the ;
final cross;seétion'in Figure 14 substantially
cbrresponds to the form of the flange represented
in Figures 12, 13: a double female recess counter-
shaft is provided with oblong apertures 84 in its
reduced thickness arms 83. On one of_thé surfaées,
a collar 81A.delimits é peripheral groove 81B in
the ihner ring 81, in 6rder.to form the’dbuble

female recess.

Figures 15,-16! 17 a;é a variant of the
fliange 90 according to the invention, in.the form
-of a blind flange, for example in order to close a

duct.

This flange 90 has an inner collar 91, an
outer collar 92 and arms 93 which are provided

with apexrtures 94.

- The inner flange 91 is extended by a

deformation 95 in parxticulaxr in the form of. a cap
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which closés the centre of the flange 90. The
deformation leaves substantial paxts 96, 97 ciear

- on both sides. -

Figures 15, 16 shbw the reduced thickness
of the arms 93 between the outer ring 92 and the

inner ring 91.

The cross-section in Figure 17 also
emphasises the shape of an arm 93, its thickness,

and that of the outer ring 92.

The flanges, mating flanges and blind
flanges accoxding to thae inventioﬁ are :
advanﬁageously manufactured from cast steel, sG
'.(spheroidal'giaphite) cast iron, or cast

aluminium, or'by'forgihg ahd'cutting.

‘As an examplé,_a:§urrent mating £lange of
type PN1l6 DN65 (nominal pressure 16 baré, nbminal
diameter 65 mm) for a resilient or compenéatér
coupling, weighs 2.6 kg-(machined) and 2 kg
(forgedj whereas a mating flange of the same type
accordiné to the inventién made of SC cast iron |
weighs only 0.90 kg, and 0.34 kg when made of cast

aluninium.
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Additionally, manufacture from SG cast
iron permits outpﬁts of 200 to 250 parte per hour
on a specific type of installation, compared with

30 to SOIby machining.

As already stated, in addition to ‘the
substantial saving in ﬁeight and increase in
output, the manufactured parts have_ekcellent
precisibn; this eiiminatgs part-byapart_phecks~and )
re—machining tiﬁe. Since thé bérts are 1ighter;¥
the price of packaging and transport is reduced
correspondingly. The very substantlal reductzon of
1the manufacturrng cost permits on-the—spot ' |
manufacture, with Wthh 1mports from 1ow'wage,;'s
countr;es cannot compete, thus elelnatlng
'problems of management, stock, dellvery periods,"
-re—supply and random.prlces. The flangee and o
mating flanges according to the invention can be
manufactured in all d1mens;ons and appllcatlons,
'as free flanges, flanges to be welded and matlng_

flanges. ¢
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1) Plange for compensator coupllngs oxr
pipes con51st1ng of a circulax ring provided with
round or oblong apertures (64) for the assembly
bolts, characterlsed in that it comprises-

- an inner ring (21); . _ - | |

~ an outer ring (22) which is connected'to the -
1nner r;ng (21) by arms (23) whzch are provided
with apertures (24) for the passage of the
assembly bolts. ' '

2) Flange accordlng to Clalm 1,-; _ _
characterised in that the arms (73) have a reduced
thickness relative to at ieast one of the rlngs
(71,72).. L L

3) Flange according to Claim 1, _
. characterised in that the apertures (64 74 84)

are oblong' .

4) Flange~according'to Claim 1,
characterised in that the arms (23) have a contour
in the shape of an arc of a Cchle oentred on the

apertures (24).

5)_Plenge according to Claim 1,

characterised in that the arms (237) have a
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straight contouxr facrng radially towards the

"centre of the flange.

6) Flange accoxding to Claim 1,
characterised in that the innexr ring;(zlf) has on
one surface a coilar {21’A) forming a double' .

recess which delimits a groove (21/B).
7) Flange according to CIaim 1,
characterised in that the inner ring (61, 71) has

a recess (GIA, 71A).-

- 8) Flange according-to Claim 1,

o characterlsed in that lt has reinforcements (39,

59) which connect the inner rlng (31, 51) to the
outer rlng (32, '52) 1n the lnterval of the arms
'(33, 53) Wthh are prov;ded w1th apertures (34,

 54) for passage of the bolts.

| ' 9) rlangs according to Claim 1;
characterised in that the inner ring (91) is
extended by a deformatlon (95) in partlcular in
-the form of a cap, in order to constitute a bllnd

flange (90).

10) F;ange according to Claim 1,-

characterised in that it consists of SG cast iron
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or cast aluminium, or cast steel {carbon steel,

stainless steel)..




