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11 Flange for compensator couplings or pl.pea 11 

The invention relates to a f lanqe for 
compensator couplings or pipes, consisting of a 

.~ircular ring provided wl.th apertures for the 

assembly bolts. 

Flanges are essential components for 

assembly of pipes in industrial piping. This 

assembly cons is-cs Of connect.ing the flanges in 
.. 

pairs to the ands of the pipes, and compressing 

gaske~ be-cween the fl.anges .• This assembly is 

a 

obtained by means of bolts which pass through the 

.·apertures . of the flanges. 

The te:cm "flange(s)" used ab~ve and 

throuqhou~ the.description includes ~oth the 

actual flanges, a.nd the mating flanges, a -ce.rm 

·which sometimes designates lapped flanges •. 

More specifically, according to Figures l. 

and 2, the pipes 1 are in general provided at one 

end with a welded flange 2, and the other end can 
. . 

also contain a welded f lanqe or a free flange 3 

d~sposed behind_a flat collar 4 welded -co '&he 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.ctly at the end of the pipe 1 or welded 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· th~ir corresponding ends" 

with.a flange· 2, 12, are assembled by means of a 

compensator·coupl1ng 11 (Figure 3). The actual 

coupl.inq 17 corisists of a multi-la.yei: metal 

carcass w~th reinforcement of the flat s~aiinq 

bead 15, provided with an inner lining 16 and an 

outer lining 17, the linings being made of rubber 

or a pla·stics material which is resistant to the 

fluid which flows in the pip~s. At the ends, Lhere 

are two ma~ing·flanges 18, which are factory-. 

mounted on the coupling 11. 

The coupling 11 is attached to the 

flanges 12, 13 of. ~he pipes by means of mating 

flanges 18, and at the same time the edges 19 of 

the coupling 11 constitute· the gasket. Assembly is 
....... 

. by means of the bolts 22. · 
..• 
~~ r 
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These compensator couplings pe~t 

absorbtion of faults of alignment (parallax or 

inclination) or expans~on of the pipes 1, 10, or 

hammer blows. They prevent or ~educe transm~ss1on 

of vibrations • -· 

The flanges or ~ting flanges, in 
. . . 

particular thos~ of compensator couplings~ are 

currently made by ~achining of flame-cut parts, by 
.. 

forging, or from grey cast iron •. Ho~ver.thi.s last 

snluti•;>n is onJ.y. sui.t~ble for .Clanges which" are 
. . 

not destined to be.welded, since.cast iron is 

involved •. ~hese cast iron flanges also have the 

disadvantaqe that they are heavy and·· ·fragile. 

The actual.flanges :are welded to the 

p~pes, whereas the mating flanges are fitted on 

the end 0£ the pipes. The flanges of the 

compensator c;ouplj.ngs _ara factory-mounted on the 

resilient coup1ings, and are supplied assembled to 

the user. 

The.weight of the flanges ~s an important 

~actor, since the pr.ice of a flange.depends 

direct·ly on t.he weJ.ght, as all- the operations 

carried out on the fJ.angas (surface treatment, 

transport, etc.) are invoiced by weight. 
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The precision of the flanges currently 

manufactured is often unsatisfactory, eince for 

reas~ns 0£ labour cos~, the flanges are mainly 

manufactured in countries with a low labour cost, 

on poorly dev~loped machines; th~ dimensions of 

all the parts have to be checked, and if necessary 

adjustments must be mada by machin~ng. 

. . 
This· work· is lengthy and costly. There 

are also the problems of ·long supply periods, and 

high stock control cost .•. · 

.·rn greater detail, there are a qiven 

number of documAnts which· describe flanges • 
.. 

For example document US-A-2 528 343 

describes a flanges which is providad with· 

trapezoidal openings distributed in a fan-shape1 

in order to permit absorbtion o~ slight faults o! 
corresponden~e of 'the openings of the other 

flang~.; 

Another document US-A-4 372 587 describes 

a flange in two halves which ends on both sides in 

lugs. The two halves·are connected by bolts which 

pass 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. 

'l'h1s flange in two parts relates to a 

very $pecific requirement, i.e •. 'that o~ fastening 
~o the· end of the pjpe by means of a relatively 

~arge fa5teni~q surface, by.local increase of the_ 

thickness of the f lango relative to a conventional 
flange. 

To summarise, there are different.shapes 

of flanges, but in no case does the prior· art 

refer to transmiss;on of forces i~ a flange; 

associated with weight reduction of the latter. 
·-

~he object of the present invention is to .·· .. 
create flanges and mating :flanges; thew~ight of 
which-is reduced relative to existing flanges and 

. . 
matinq flanges, such·as to be able to use.more· 
efficient manufacturing techniques.wiLhout 

inc~easing t:he final costs, and even with a 

decrease of the latter, and· tu facilit~te'the 

operations.of transport, storage, packaging and 

use. 

For this purpose,· the invention relates 

to a flange of the above-described type, 

characterised in that it comprises 1 

~-- -· .......... . -........ , .. - . ' -- . ~· --........ -.--. ... . . . . . . . . ': . ··.·• . . . . .. 
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an inner ring; 

an outer rlng which is connected to the inner 

rinq by arms which are provided wi~h apertures for 

the passage of the assembly bolts. 

The.new structure of the £lange and 

.ma.ting flange according to the invention permits 

excellent distribution of the clamping forces 

be~ween the inner ring and the outer rinq, with a 

substantial saving of .material, and consequently a 

considerable reduction of weight. Thie reduction, 

which is 50-65t, makes it possible to envisage for 

production techniques which are currently 

prohibitive owing to the cost (associated with the 

weight). 

According to a particularly advantageous 

feature, the flange according to the invention ~s 

made in particular by casting in SG (spheroidal 

graphite) cast iron, cast steel, or cast 

aluminium. This manuf acturinq technique is 

compatible from the point of view of cost w~th 

conventional manufacture, precisely owing to the 

reduction of weight of the flange. Ho~ver this 

casting technique provides the advantage of 

excellent accuracy of manufacture, which pe~ts 

elimination of lengthy and costly checking 

operations. 

...... ····-·. ········~·· -···· . --·-.············.::·-··· . • . ' ··-~- .. ·:·.- 1••: •• •• •. •.• • . • • 
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This manufacturing ~echnique also raduces 

the proportion of. the cost· of labour in the price 

of the· product ae a whole, which permits 

manufactur.e of f lang~s 0£ these types in countries 

with a high labour cost, whtlst obtaining a 

competitive product. This makes .it possible to 

eliminate from manufacture a gi~en n~er of very 

serious disadvantages such as stock control, by 

reducing stock.by almost half, and by preventing 

problems of more or less random supply concerning 

delivery periods, and prices of products obtained 

from countries with a low labour cost. 

The reduction of the weight of the 

f lanqes permits substantial savings in the 

operations of protection (9alvanis_ation, 

chromating' etc.), as· well- as in those of packaging. 

and transport. The considerable reduction of 

weight allows a larger number of parts to be 

packed on a single pallet~ this reduces · 

considerably the cost of the packaging (pa1let, 

plast:..ic cover) in the pric·e of each pa:rt • 

Finally, the.reduction of the weight 

pexmits a considerable saving in use in all 

industries, for example in the Navy, by r~ducing 

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

chemical insta.llat1.ons e'tc.). 

According to other advantagaous features: 

- the arms have reduced thickness relative to at 

least one of the rings; 

- the apertures are oblong; 

- the arms hava a contour in the form of an arc. or 

a circle cent:red on the apertures; 

the arms have a straight contour which faces 
. . 

radially the centre of the flange1 

~the inner ring·has on one surface a collar·which 

fo:r:ms·a double recess ~hich delimits a. groove; 

- the inner ring ~ontains a groove; 

- the flange. contains· reinforcements wh1ch connect 

the inner ring to tl;le _outer ring in the interval 

of.the a:Cms provided with apertures for·passage of 

the bolts~ 

·-the flariqe cons!s~s of SG cast iron, cast· 
.. 

·aluminium, or cast steel. (carbon steel, stainless 

S'!=-eel) and; 

- the inner ring is extended by a deformation in 

the form of a c:ap,· in order to constitute a blind 

flange. 

The present invention is described 

hereafter in greater detail by means of ~he 
.. ~ 

attached dr~wings in which: 

. . 



Figu~e l is an axial cross-section of a 

pipe provided wieh a flange and a mating flanqe 

with a flat collar1 

- Figure 2 is an axial cross-section of a 

pipe provided with a flange and a mating flange 

with a turned-up collar; 

Figure 3 is an schAmatic ·axial oross­

. section of the assembly of ~wo pipes with a 

compensator coupling interposed1 

~ Figure 4 ~s a partial front view of a 

mating flange for a resilient coupling, showing on 
its upper half a single recess·,. and on its lower 

part a double coupling-~ype recess1 

- Figure_S is a cross-seotio~ according 

to V-V of the .flange in .t'igure 4; 

- Figure 6 is a half front vi~w-0£ a 

f lanqe variant:.~ 

Figure 7 is a front.view of a mati~q 

tlange for a coupling, reinf.orced with a single .. 

female recess; 

- ¥igure 8 is a front view of a f 1ange to 

~e welded; · 

- Figure 9 is a front view of a flange to 

be welded with reinforcements~ 

- Figure io is a front view of half a 

flanqe with a single fema1e ~ecess; 

- Figu~H 11 is a cross-section according 

to XI-XI in·Figur~ 10; 



10 

Figure 12 is a front view of half a 

flange with a single female recess accord~ng to 

another.embodiment; 

- Figure 13 is a cross-section accord~ng 

to XIII-XIII in Figure 12; 

- Figure 14 is a cross-section s1mJ.lar to 

that in Figure 13 on an enlarged scaler showing a 

vaX"iant eni.bodiment of J:'igu:r:es 12 and 13;· 

- Figure 15 is a front view of a blind 

·flange according to Lhe inven~ion; 

- F.i.gu.re-16 is a. cross-"!ection_according 

to XVI-XVI. in· Figure 15; and . 

- - Fig11re·17 is a cross~section accordinq 

to XVII-XVII in Figure 15. 

Figure 4 show,s ·on its upper part . half a. 

flanqe·. 20, consisting Of an inner ring 21 connected 
. - . 

to an outer ring 22 by arms 23, whi'ch. themselves 

are provided.wl.t:h apertur~s 24 for.t:he ~Sf?embly 

bolts. 

In this example, there are four a:r::ms 23 

distributed equianqularly. 'l'he number of bolt 

apertures ls standardised according to the 

application of tho.f1anqe (pipe diameter, 

opera~ing pressure etc). 
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.The interval 25 between the inner ring 

21, the outer ring 22 and the arms corresponds to 

openings. 

According ~o the embodiment in Figure 1, 

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

of a ~ircle centred on each aperture 24. The inner 

ring 21 has a female recess .26 1 which.opens.onto 

the front surface of the flange and its pnssage 

27. 

On ·the ot:h~r side, the. passage 27 is 

edged by a shoulder.28. 

The lo-wer part.of Figure 4 shows a flange 

variant 20' of which only the inner ·rinq 21' is 
. . ; . . . . . . 

modified co~pared w1.'t.h ... 1:hat 21 of the fl~nge 20. 

This inner ring 21' forms on-·on~ surface a double . . . 

female reces~ ~y __ means of its collar 21'A, 

deli~ting a groove 21'B. 

The parts 0£ this flange 20' which are 

identic·a1 to those. of the flange 20· have the same 

references, and their description is not repeated. 

The shape qf the recAsses of the flanges 

20, 20' co:c"responds to that of the flanges in 

Figure 3. 

-..... 
' 



12 

Figure 6 shows a var1ant·20'' of the 

·flange 20 in Figure 4 •. It is distinguished in the 

shape of the arms 23', which are. delimited by 
contours which face substantially radially. The 

.other pa_rts of this flange· 20' ', 'ttlhich are 

identical to those of Figure 4, have the same 

references and their description is not repeated. 

Fifdlire 7 shows a variant flange 

·consisting Of an inner_ ring 31,·an Outer ring- 32 

connected _by arms 33 through·_which t:.here pass. 

aper"&ures 34 des~ined for the _as~~ly bolts, and 

by reinforcoment a:i:ms 39'which.form openings 35 

wi"t.h the arms 33 and rinqs 31, 32. 

As previously, this flange 30 has for 

~x~mple. a single fema_le·._recess 36 for the c:oupl.i.ng 

(not shown) •. 

. . .. .. 
. . : ........ . 

· The.flange 40. in E"iglire 8 is similar to 

that in FiqU.re 4 in the shape of the outer rinq 42 

and the arms 43 which are provided with.apertures 

44 and fo.rm openinqs 45. The 1nner ring 41 differs 

in that ~t does not contain a recess, this flanqe 

be.inq d.estin~d to-. form a. flange to be welded or·a 

mating flange for. a pipe s~oh as those in Figures 

1 and 2. 



.· 

13 

The flange so. in Figure 9·1s a lapped 

·flange.or matinq.flanqe such as those in Figu£e& 1 

and 2. It has reinforcements 59 between the· inner 

ri~g 51 and the outer ring 52, in addition to ~he 

arms 53 provided wi~h apertures 54, the arms 53 

and reinforcP..ments 59. 

In this case the inner ring 51 contains a 

shoulder SlA. 

·The flange 60 in Figures 10, 11 is 

characterised by reduced thickness of ·the outer. 

ring G~ and.the arms 63 re1ative ~o the inner ring 

61 1 'wh1ch·is egtendedon_ one surface by a c:ol.lar 

61B, and on the other pont!a1ns ·a recess 61A. In 
. . . 

this example .·the apertures are obloriq ·and. are 
. . 

· designated 64 ,. and· t!he openings between the· ring . 

. 61, 6?.. a~d the arms 63 are designated 65. 

The oblong shape.of 'th~ apertures pennits.­

an even greater reduction of the weight of the 

£1anqe, representing a saving in weight of 

approximately lOt. 

The flange 70 in Figures 12, 13 also has 

a single female recess. 
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This flange 70 is distinguished from the 

previous flanges by reduction of thickness of the 

arms 73 which connect ~he inner collar 71 to the 

outer collar 72. The arms 73 contain oblong 

apertures 74, and the inner collar 71 has a recess 

71A. 

The flange variant 80 consisting of the 

final cross-section in Figure 14 substantially 

corresponds 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 the surfa~~s, 

a collar 81A delimits a periphGrnl groove 81B in 

the inner ..r:inq 81, in order to form the-"doubla 

femalA recess. 

Figures 15, 16, 17 are a variant of' the 

flange 90 according to the invention, in the form 

·of a blind flange, for example in order to close a 

duct. 

This flnnge 90 has an inner collar 9·1, an 

outer collar 92· and anns 93 which are provided 

with apertures 94. · 

. The inner flange 91 is extended by a 

deformation 95 in particular in the f~ril\ of. a cap 
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which clos~s the centre of ~he fiange 90. 'rbe 

deform~tion leaves substantial parts 96, 97 clear 

on both sides. 

Figures 15, -16 show the reduced tnickness 

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 ann 93, its thickness, 

and that of the outer ring 92. 

The flanges, matl.nq flanges and blind 

flanges accordinq to the invention a~e 

advantageously manufactured from cast steel~ SG 

(spheroidal graphite) cast iron, or cast 

aluminium' or· by forging and cutting. 

AS an example, a ·current mating flange of 

typa PN16 DNGS (nominal pressure 16 bars, nominal 

diameter 65 mm) for a resilient or compensator 

coupling, weighs 2.6 kg (machined) and 2 kg 

(forqed) whereas a mating flange o! the same_ type 

according to the invention made of SG cast iron 

weighs only 0.90 kq,. and 0.34 kg _when made of cast 

aluminium. 
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.Additional!~, manufacture rrom SG cast 

iron periuits ou~puts of 200 to 250 parts per hour 

on a specific type of installa~ion, compared with 

30 to 50 by machining. 

As already stated, in addition to·the 

substan~1al savinq in we~ght and increase in 

output, the manufactured paxts have excellent 

precision; this eliminat~s part-by-part ~hecks· and 

re-ltUlchining tlme. Since the parts are lighter; 

the price of packaging and tra~sport is re~uced 

correspondingly. ~e _vex.y substan~ial reduo~ion of. 

the manufacturing cost permits on~the-spot 

ma11ufaci:.ure / w1 th which ·imports ._fr® low waqe 

countries ca~not compete,· thus eliminatinq · .. 

probl_ems of manaqement,. stock, delivery periods,·· 

re-supi;>iy · .~d random prices·. 'rhe f l~nges .. a~d 

mating flanges according to the invention can be 

manufactured in all dimensions and applications, . . . . 

as free flanges, flanges to be welded and mating 

flanges. 
I.. 

·.·. 
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CLAIMS. 

l) Flange foe compensator couplinqs or 
pipes consisting of a circular ring provided with 
round or oblonq apertures (64) for the ~ssembly 
bolts, characterised in that it comprises: 

· - an inner· rincf ( 21) ; 

an outer ring (.22) whi~h is connected to the 
inner ring {21) by arms (23) which are_ prov.i~~d. · · 
w.i th · apertul:e8 .C 24) .· f·or ·the ·passage_. of ·thQ ·-- · · · · · 
assembly bolt~. 

.. : .. ·· . 

Characterised in that. the a~S: '. ( 7~ ).: . ~~y~·- a. reduced . ·.. ·-·· =.. . · .. .' :·.·. ·· .. · : .·. .· - ·. . 

thickness rela'tive ~.<:?· .a~·_lE:}.~s_t.· ~ne of. the·. ring~ ·. ~.. . . .. . . . . 
(71, 72). 

: ..... . . · .. · .·· 
.·: . . ·.:. · .. · .. 

.; . 

. .· ".: .:.· ·. 3) ·Flange· Clcco.rd.t~q· .. co s1~1m .. l ~- · · ' 

characrcerised in .1'.:hat :~~E:t. ~p~rt;~res .: (64;: .74! .. 84) 
are oblong. 

4) Flange· accord~~q ·_to_ Clai~ 1 , 
characterised in that the a:cms (23) have a contour 
in t:he shape of an arc of ·a circle centred on the 
apertures ( 24 ) ~-

S)_Flange according to Claim 1, 
characte~ised in that the arms (23') have a 
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straight contour facing radially towards.the 

centre uf 'Che flange. 

6) Flange according to Clailn 1, 

characterised 1n that the inner ring ( 21 '") has on 

one surface a collar (2l•A) forminq a double 

recess which delimits a groove (21'B)~ 

7) Flarige ac~ording to Claim l, 

characterised ~n,th~t the inner ring {61, 71) has 

a recess ( 61A, 71A). · 

· 8) Flange according· to Claim 1, 

characterised in that i~ has reinforcements (39, 

59) which connec~ the inner ring (31, 51) ta the 
. . . . . - . ~ . 

. outer ring. ( 3 2, 5 2) in the interval of -ehe arms 
.. . . . ·, 

. . 

· (33, 53) which are ·provided. with ·apertur.es (34 1 

.. 
54) for passage of the bolts. 

. ... 

9) Flange.accord~ng -co Claim 1~ 
. . 

characterised in that the inner ring {~l)" is 

extended by a deformation (95) in particular Ln 

·the form of a cap, .in order to cons~itu~e a blind 

:e1ange (90)~ 

10) Flange according to Claim l, 

characterised in tha~ it consists of SG cast iron 
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or cast alwninium, or cast steel (darbon steel, 
stain lees steel.) •. 


