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for sealing between the exterior sealing surface of a hanger and the
interior surface of the wellhead The present invention relates to an
improved     housing, the sealing of the seal assemblies provid- pressure
monitoring system for subsea wellhead     ing a plurality of annuli between
the hangers and annuii.                                         5   the
wellhead housing, a plurality of passages In the Recently the Minerals
Management Service       wellhead housing each communicating with a re- has
issued new rule; and regulations affecting oil  spective annulus; and means
associated with the and gas operations in the Outer Continental Shelf.
passages for isolating the annuli from each other (See Federal Register
April 1, 1988, pp. 10596      and to prevent flow from one annulus to
another; through 10777 and particularly 10730 through   10  and according
to the present invention, such an 10733). These rules include the
requirement that it  assembly is characterised in that each passage is
necessary in such subses wellheads to be able    leads from the upper
surface of the wellhead hous- to monitor all annuli for pressure.
ing, and by means for communicating fluid pres- The disclosure of one prior
patent (U. S.-A-     sure changes at the upper surface of the wellhead
4,116,044, suggest the monitoring of a plurality of  15  housing to the sea
surface. annuli within a wellhead at an unaccessible location    The
invention provides an improved assembly by having pressure sensors
extending through the    for monitoring the annuli of a subsea wellhead
wall of the wellhead to communicate with the annuli  which does not provide
a flow path from one an- herein. These sensors are used to detect packoff
nulus to another annulus. leaks by detecting change of pressure under the
20    The invention further provides an improved as- seal after the area
above the seal is pressurized.  sembly for monitoring the annuli of a
subsea well- These sensors are connected to a junction box and  head which
does not penetrate completely through to the surface to provide indication
of the output of  the wall of the subsea wellhead housing. the sensors.
Preferably the assembly includes the ability to U. S.-A-4,410,186,
discloses a combination   25   bleed pressure from the annulus. leakage
detection system with a sealant injection       Preferably the assembly
remains passive dur- system for pressurized flanged joints. The flanges
ing drilling operations and becomes active auto- include passages through
the ring seal and through  matically when the well is put on production.
the flanges to provide for the detection of leakage    In the accompanying
drawings: and the maintenance of the seal.               30      Fig. 1 is
a sectional view of a subsea wellhead U. S.-A-4,458,903, discloses a
special tubular      having the improved annuli monitoring system member to
seal a control passage across a flanged     included therein: joint. The
control passage is stated as being ap-      Fig. 2 is a quarter sectional
view of the wellhead plicable to subsurface safety valves. The tubular
housing and its passages during drilling; seal extends between flanges to
provide a sealed   35   Fig. 3 is a quarter sectional view of the wellhead
continuation of the passage extending through the      housing and spool
clamped connection to illus- lower member and the passage extending through
trate the relationship between the individual pas- he upper flange to a
needle control valve on its     sages communicating axially through the
hous- exterior.                                             ing to each
other and to the annulus created in US-A-4202,410, discloses a seal testing
sys-  40    the flanged connection and to the single pas- tem for a
wellhead joint in which test passages      sage through the spool to
communicate pres- extend through the walls of the wellhead to the
sure changes to the surface; exterior to provide the indication of the
pressure in   Fig. 4 is a sectional view of a modified form of the annulus
to which each passage is connected.         the present invention taken
along line 4-4 in Fig. US-A-3,974,690, discloses the sensing of verti-  45
7; cal movement of a pressure responsive element to                Fig. 5
is a detail sectional view of the tube detect the change of pressure in an
annulus. This    extending between the wellhead housing pas- involves
lowering a sensing head into the wellhead            sage and the spool
passage above the housing; to sense the position of the movable element and
Fig. 6 is a detailed sectional view of one of the thus determine the
pressure to which it has been   50       orienting pins providing proper
connection be- exposed.                                              tween
the wellhead housing and the spool land- US-A-4116044 discloses a subsea
wellhead as-         ed thereon; and sembly comprising a wellhead  housing
having an       Fig. 7 is a transverse sectional view of the interior
surface, an upper surface and a landing        orienting pins and the tubes
connecting the pas- seat at the lower end of the interior surface, a   55
sages between the wellhead housing and the series of hangers landed within
the wellhead hous-     spool landed thereon. ing, each of the hangers
having an exterior sealing     Subsea wellhead 10 illustrated in FIGURE 1
is 



surfac, a series of seal assemblies having a seal   a typical subsea
wellhead and includes landing 2    3                 EP 0 373 786 B1
4 base 12 positioned on the bottom 11 at the subsea   drilling operations.
location, guide base 14 having guide posts 16 and        A modified form of
the present invention is cables 18 extending upwardly for the landing of
shown in FIGURES 4, 5, 6 and 7 with wellhead equipment on guide base 14,
30" conductor hous-   housing 124 having passages 152, 154 and 156 Ing 20
seated within guide base 14 with 30" con-   5   extending therethrough to
communicate with the ductor 22 extending therebelow, an internal landing
annuli. The upper ends of passages 152, 154 and seat 24 in said conductor
housing 20 and 18 3/4"     156 terminate at the upper end of wellhead
housing housing 24 having an external shoulder 25 which is  124 and each of
such passages is provided with a landed on said landing seat 21 within 30"
conduc-  counter bore, such as 152a shown in FIGURE 5 tor housing 20 and
has 20" casing 26 extending   10   which receives tube 186. Tube 186 is
threaded into therebelow. Large diameter hanger 28, i. e., a 13
counterbore 180a at the lower end of passage 180 3/8" hanger, is landed  on
the lower interior of  in spool 172, extends across annulus 178 and housing
24 and has 13 3/8" casing 30 connected     includes seals for sealing
against the interior of to its lower end and extending downwardly there-
counterbores 180a and 152a. With each of pas- from into the well bore. Seal
assembly 32 is posi-  15  sages through wellhead housing 124 being in
direct tioned to have its seal 34 in engagement between  communication with
one of the passages 180 the exterior of hanger 28 and the interior of
housing  through spool 172, no check valves are needed to 24. Second hanger
36, which would be a 9 5/8"     ensure that there is no intercommunication
be- hanger, is landed on the interior of hanger 28 and  tween passages 152,
154 and 156. In this manner its casing 38 extends downwardly therebelow.
Seal  20  communication is established between the annuli assembly 40 is
positioned to have its seal 42 in   and the surface. With this structure
flow can be engagement between the exterior of second hanger   provided
from the surface to the individual annuli 36 and the interior of housing
24. Third hanger 44,  and each of the annuli is connected so that its which
would be a 7" hanger, is landed on the       pressure can be monitored at
the surface. Alter- interior of second hanger 36 and its casing 46   25
nately, check valves could be provided in the coun- extends downwardly
therebelow. Seal assembly 48    terbores 152a. 154a and 156a which are of
the is positioned to have its seal 50 in engagement    type well known in
the art that are sealed until between the exterior of third hanger 44 and
the    "stung open" by the tube 186. This would prevent interior of housing
24.                            intercommunication as noted above, and would
al- In order to monitor the annuli within housing   30  low no pressure to
be released from an annulus 24, passages 52, 54 and 56 extending downwardly
until the appropriate time. through housing 24 from its upper surface 58
and     In the installation of spool 172, some orienta- communicate
respectively with annulus 60 below     tion is provided so that the desired
communication seal 34, with annulus 62 between seal 34 and seal  between
the passages in wellhead housing and the 42 and with annulus 64 between
seal 42 and seal  35   passages in spool 172 is established. This is 50 as
shown in FIGURE 1. Check valves 66, 68       shown in FIGURES 6 and 7
wherein the relative and 70 are located in the upper ends of passages
positions of tubes 186 and alignment pins 188 are 52, 54 and 56 and are
positioned to allow flow     shown. Alignment pins 188 are held in recesses
upwardly through the passages but to prevent flow  190 in the lower end of
spool 172 and are adapted downwardly therethrough and thus prevent commu-
40  to be received within recesses 192 in the upper nication between
passages 52, 54 and 56 and        end of wellhead housing 124 as shown in
FIGURE annuli 60, 62 and 64.                              6. With the
pattern of the pins 188 and the tubes With spool 72 connected to the upper
end of     186 as shown in FIGURE 7, there is only one housing 24 outer
seal 74 and inner seal 76 are   position in which the spool 172 can be
landed on provided to seal between housing 24 and spool 72   45   wellhead
housing 124 and that is with the desired and to define annulus 78 into
which passages 52,    communication established by tubes 186 between 54 and
56 cannect. Passage 80 extends axially        the passages 152, 154 and 156
and their mating through spool 72 and is in communication with    passages
(passage 180 being shown) to the sur- annulus 78 at its lower end and
provides means for  face 182. communicating to the surface 82 either
directly or  50  With the improved structure of the present through a
suitable control line or other means so  invention, indication is provided
of any change in that there is an indication at the surface of any
pressure in any of the annuli to comply with the 



change in pressure within annulus 78.              above mentioned
regulations and to allow the oper- During drilling operations blowout
preventer 84  ator to take steps to control the condition if it needs or
other suitable spool is secured above wellhead   55  controlling. housing
24 as shown in FIGURE 2 and no commu- nication is provided therethrough so
that the pas- sages 52, 54 and 5.6 remain passive during the 3    5
EP 0 373 766 B1                    6 Claims
passage and a third passage, and the first passage communicates with the
first annulus, 1.  A subsea wellhead assembly comprising a            the
second passage communicates with the wellhead housing (24,124) having an
interior       second annulus and the third passage commu- surface, an
upper surface  (58) and a landing   5  nicates with the third annulus. seat
at the lower end of the interior surface, a series of hangers (28,36,44)
landed within the  5. A subsea wellhead assembly according to any wellhead
housing, each of the hangers having       one of the preceding claims,
wherein the pas- an exterior sealing surface, a series of seal    sage
isolating means includes a check valve assemblies (32,40,48) having a seal
(34,42,50)  10  (66,68,70) in each of the passages (52,54,56) for sealing
between the exterior sealing surface      to prevent flow between the
annuli. of a hanger and the interior surface of the wellhead housing, the
sealing of the seal as-  6. A subsea wellhead assembly according to any
semblies providing a plurality of annuli be-      one of claims 1 to 4,
wherein the passage tween the hangers and the wellhead housing, a   15
isolating means includes a structure (172) se- plurality of passages
(52,54,56:152,154,156) in    cured to the upper end of the wellhead hous-
the wellhead housing each communicating with       ing (124) and having a
passage (180) extend- a   respective   annulus;   and   means
ing axially therethrough for each of the pas- (66,68,70;188) associated
with the passages        sages (152.154,156) through the wellhead for
isolating the annuli from each other and to  20  housing, and means (186)
extending between prevent flow from  one annulus to another;         the
upper end of the wellhead housing and the characterised  in  that  each
passage            structure to provide a seal communication be- (52,54,56;
152,154,156) leads from the upper       tween the passages in the wellhead
housing surface (58) of the wellhead housing (24,124),     and the passages
in the structure. and by means (80,180) for communicating fluid  25
pressure changes at the upper surface of the    7. A subsea wellhead
assembly according to wellhead housing to the sea surface.
claim 6, including orienting means (188) pro- vided between the structure
(172) and the well- 2. A subsea wellhead asembly according to
head housing (124) to connect the communica- claim    1.   wherein   each
passage   30       tion sealing means (186) between the pas- (52,54,56;
152,154,156) extends axially through     sages (152,154,156) in the housing
and the the wellhead housing (24,124) and then radially    structure.
inwardly into communication with a respective annulus.
8.  A subsea wellhead assembly according to any 35      one of the
preceding claims, wherein the hous- 3.  A subsea wellhead assembly
according to            ing (24,124) and the hangers (28,36,44) each claim
1 or claim 2, wherein the seal assem-        include a tubular member
(26,30,38,46) ex- blies (32,40,48) define a first annulus below the
tending downwardly therefrom. lowest seal assembly and the interior of the
housing and a second a annulus between the   40  9. A subsea wellhead
assembly according to any seal assemblies, and one of the passages
one of the preceding claims, including a base (52,54,56;152,154,156)
communicates with the       (14) positioned at the subsea location, and a
first annulus and another of the passages com-  conductor housing (20)
supported in the base municates with the second annulus.
and having an internal landing seat (21), the 45      wellhead housing
(24,124) being positioned 4. A subsea wellhead assembly according to
within the conductor housing and having an claim 1 or claim 2, wherein
there are three seal  external seat (25) which is landed in engage- 



assemblies (32,40,48) including a lower seal      ment with the conductor
housing internal land- assembly, an intermediate seal assembly and      ing
seat. an upper seal assembly, the seal assemblies   50 defining a lower
annulus below the lower seal   Patentansprliche assembly, an intermediate
annulus between the lower seal assembly and the intermediate    1.
Unterwasser-Bohrlochkopf-Konstruktion, beste- seal assembly and an upper
annulus between         hend aus einem  Bohrlochkopfgeh~use (24, the
intermediatp seal a sembly and the upper  55   124) mit einer InnenflAche,
elner oberen Ffi- seal    assembly,    three      passages           che
(58) und einer Setzschulter am unteren (52,54,56;152,154,156) extend
through  the        Ende der Innenfldche, einer Reihe von Aufhdn- housing
including a first passage, a second        gungen (28. 36, 44), die
innerhalb des Bohr- 4    7                 EP037376681
8 lpghkopfgtheliIes 4Ufg@setzt haben, wobel          leren
Dichtungseinrichtung und der oberen , e  der Aiflhilngungen eine luf3ero
Dich-         Dichtungseinrichtung  bilden, daB  sich drei tutg~fJ19che.
e.ins ROihs von Dichtungseinrich-    Durchlasse (62i 54, 56; 152, 154, 158)
durch tunqen (:, 4.Q, 4) mit einer Dichtung (34, 42,     das Geh~use
erstrecken, die elnen ersten 50) zym ftJihtjn  Zwlehn cler SuBeren   5
DurchlaB, einen zweiten DurchlaB und einen '?ichtungsi~ach. einer
Aufhingung und der In-      dritten DurchlaB umfassen, wobei der erste
nenflfche d.S .ohrlochkopfgehliuses aufweist,     Durchlal3 mit dem ersten
Ringraum, der zweite und des Abdi.Chton dvr Diohtungseinrichtungen
DurchlaB mit dem zweiten Ringraum und der egins. VieIZhI vQn Ringrqumen
gwischen den         dritte DurchlaB mit dem dritten Ringraum ver-
AUtfhngung-pn unLd dm BohrklQchkopfgehlu-   10     bunden ist. se schafft;
einer V\oelphl von Dutchlassen (52, s4, 58; 152. 154. 1Vj) irn
Bohrlochkopfgehfu-  5. Unterwasser-Bohrlochkopf-Konstruktion   nach se, von
denen jgDer mit ehnem entsprechenden       jedem  der vorhergehenden
Ansprlche, da- Ringraum  verbunden ist, und Einrichtungen         durch
gekennzelchnet, da8 die den DurchlaB (66, 68, 70; 186) zur Abtrennung der
Ringr~u-  t6  abtrennende Einrichtung ein RUckschlagventil me voneinander
und zur Verhinderung des            (66, 68, 70) in jedern der Durchlasse
(52, 54, Figleens von sjnem Ringraum zurn anderen,          56) enth5lt. um
den FluB zwischen den Rin- die den Durqhlkespn zugeordnet sind, da-
graumen zu verhindem. > durch gekenng~Jrnot, 4.a3 jeder DurchlaB (52, 54,
5.6; 1 5Z 154, 156) von der oberen   20  6.
Unterwasser-Bohrlochkopf-Konstruktion   nach Flache (58) des
Bohriochkopfgehauses (24,          einem der Ansprlche 1 bis 4, dadurch ge-
124) wegflihrt, undi dadurch, dcaB eine Einrich-   kennzelchnet, daB die
den Durchlal3 abtren- tung (80, 180) zuir ibertragung von an der
nende Einrichtung eine Baueinheit (172) ent- oberen F~iche des
8ohrlochkopfgehguses auf-        halt. die am oberen Ende des
Bohrlochkopfge- tretenden Druckanderungen des Fluides zur  25      houses
(124) befestigt ist, und einen DurchlaB Wasseroberfltche hin vorhanden ist.
(180), welcher axial durch diese fOhrt, fUr jeden der Durchlasse (152, 154,
156) durch das 2. Unterwasser-Bohrlochkopf-Konstruktion   nach
Bohrlochkopfgehause aufweist, sowie eine Ein- Anspruch 1, dadurch
gekennzelchnet, daB            richtung (186) besitzt, die sich zwischen
dem jeder DurchlalB (52i, 54, 56; 152, 154, 156) axial  30  oberen Endo des
Bohrlochkopfgehauses und durch das Bohrlochkopfgehduse (24, 124) und
der Baueinheit befindet, um eine Dichtverbin- dann radial einwarts zwecks
Verbindung mit         dung zwischen den Durchlassen im Bohrloch- einem
entsprqhsncIn Ringraum flhrt.                kopfgehguse und den
Durchldssen in der Bau- einheit zu bilden. 3.
Vnterwasser-8ohrlQchkopf-Konstruktion   nach   36 Anspruch 1 oder 2,
deourch gekennzelch-         7. Unterwasser-Bohrlochkopf-Konstruktion
nach net, daB die Pichtungsplnrichtungen (32, 40,       Anspruch 6. dadurch
gekennzelchnet, daB 4) eien erst5n Ringraum unterhalb der unter-       sie
eine Ausrichtungseinrichtung (188) enthalt, sten Dichtungseinrichtung und
dem  Inneren         die zwischen der Bauelnheit (172) und dem des Geh4uses
und einen zweiten Ringraum   40       Bohrlochkopfgeh use (124) vorgesehen
ist, um zwischen den Dichtungseinrichtungen bilden,        die Einrichtung
(186) zur Dichtverbindung mit und einer der Durchlse (52.g 54, 56; 152,
154,     den DurchItssen (152, 154, 156) im Gehause 



1-56) mit dom erst.on RingrAtm und emn anderer     und in der Baueinheit zu
verbinden. der Durchldsse mit dem zweiten Ringraum ver- runden ist.
4s  8. Unterwasser-Bohrlochkopf-Konstruktion   nach einem  der
vorhergehenden AnsprUche, da- * 4,yrt"U erwesser-Bhrlochkopf-Konstruktion
nach    durch gekennzelchnet, daB sowohl das Ge- An~sgrugh 1 q~dr ~,
hjy~rch gekennzelch-           hause (24. 124) als auch die Aufhangungen
net, daB drel Dichtungqpinrichtungen (32, 40,      (28, 36, 44) jeweils ein
rohrf6rmiges Tell (26, 48), w lChe aing untere Pichtungseinrichtung,  50
30, 38, 46) enthalten, weiches 3ich von dlesen sine mittlere
5pichtun9seinrichtung und eine       nach unten erstreckt. obere
Oi~htUnqseinrivhtung ugmfasen, vorhan- dce.n sinj, Un.d die
Qhkhhtungseinri.chtungen ei-  9. Unterwasser-Bohrlochkopf-Konstruktion
nach non unteren Ringraym unterh.aIb der unteren        einem  der
vorhergehenden AnsprUche, da- Dightung~seinrightunq, 9nen  mittleren  Rin-
55   durch gekennzelchnet, daB es aus einem graum zwischen der unteren
Dichtungseinrich-       Tragteil (14), welches unter Wasser angeord- tung
und der Fmittleren Dichtungseinrichtung       net iSt, und einem
FUhrungsgehause (20), wel- und einen obaren Ringroum zwis~chen der mitt-
ches in dem Tragteil abgestUtzt ist und eine 5    9                  EP 0
373 766 B1                    10 'X.. .jwqre Setzsohulter (?1) aufweist,
besteht, wo-     niquant avec la seconde chambre annulaire. :_   Ip@i dj8p
E     g        huae (24, 124) inner- baib2 Vas FQhrungsgeh5duAe"
angeordnet ist      4. Agencement de tete de pults sous-marin selon .nd
eine au8,r6 SgetzsIjlter (25) aufweist,         la revendication 1 ou la
revendication 2, dans wIoghs unt~r Pplajstpnq Oepr innoren Setzschul-   5
loquel il y a trois assemblages etanches (32, twg~ iinl F~hrun  Ii5LOse
aufsit,zt.                40, 48) comprenant un assemblage etanche
inferieur, un assemblage Mtanche intermediaire Reygolgatiogn,
et un assemblage 6tanche superieur, les as- semblages 6tanches definissant
une chambre 1. Agencement de tote Op puits sous-marin com-   tO
annulaire inf4rieure au-dessous de l'assembla- prenant une cage do tote de
puits (24, 124)         ge 6tanche inferieur, une chambre annulaire gyant
une face into riure, une face superieure      intermediaire entre
l'assemblage etanche lnfd- (5.8) et un sW6gP de reception a l'extr~mite
rieure et l'assemblage etanche intermediaire et inferieure de la face
int~rieure, une serie de      une chambre annulaire sup~rieure entre l'as-
crochets (28. 36. 44) roceptionnes b I'interieur   15  semblage etanche
intermediaire et l'assembla- de la cage de la t~te deo puits, chacun des
ge etanche superieur, trois, passages (52, 54, crochets ayant une face
d'6tanchditd exterieu-      56 ; 152, 154, 156) s'etendant & travers la re,
une serie d'assemblages etanches (32, 40,       cage comprenant un premier
passage, un so- 48) ayant un joint etanche (34, 42, 50) pour        cond
passageet un troisieme, passage ; le assurer l'6tancheit6 entre la fage
d'etanch6ite  20  premier passage communiquant avoc la pre- ext~rieure d'un
crochet et la face intdrieure de    miere chambre annulaire, le second
passage le cage de la tote de puits, le scellement des      communiquant
avec la seconde chambre an- a.semblages etanch.es assurant une pluralite
nulaire et le troisieme passage communiquant de chambres annulaires entre
les crochets et        avec la troisieme chambre annulaire. Ia cage de la
t~t~e de puits, une pluralite de   25 pgssages (52, 54, 56 ; 152, 154, 156)
dans la    5. Agencement de t8te de pults sous-marin selon cage de la tate
de puits, chacun communi-           I'une quelconque des revendications
prdcdden- quant avec une chambre annulaire respective;        tes, dans
lequel le moyen disolation des pas- et des moyens (66, 68, 70 ; 186)
associ6s aux       sages comprend un clapet de retenue (66, 68, passages
pour ispler les chambres annulaires   30  70) dans chacun des passages (52,
54, 56) entre elles et e.mpqcher I'dcoulement d'une         pour emp8cher
l'6coulement entre les cham- chambre annulaire a l'autre ; caracteris6 en
ce     bres annulaires. quo chaque passage (52, 54, 56 ; 152, 154, 156)
part de la face superieure (58) de la cage  6. Agencement de tate de puits
sous-marin selon de la tete de puits (24, 124) et par des moyens   35
I'une quelconque des revendications 1 A 4, (0,_.180) p.Qur cQmmuniquer les
variations de       dans lequel le moyen d'isolation des passages pression
hydraulique so produisant dans la          comprend une structure (172)
fixeo & l'extr~mi- 



face superieure do la cage ,da la t ~te do puits,   te superieure de la
cage de la tate de puits a la surface de la mer.
(124) et ayant un passage (180) se prolon- 40      geant axialement &
travers celle-cl pour cha- 2. Aqengement de tite de puits sous-marin selon
cun des passages (152, 154, 156) traversant la la revendication 1, dans
lequel chaque passa-       cap de la tote de puits, et un moyen (186) go
(52, 54, 56 ; 152, 154, 156) se prolonge         s'6tendant entre
l'extremite sup6rieure de la axialement a travers la cage de la 18te de
puits    cage de la t~te de pults et la structure pour (.?4, 124) puis
raiialqmsnt vers l'interieur do   45  assurer une communication etanche
entre les *    !con F cgrmnnuniqygr avec une chambre an-       passages
dans la cage de la t~te de pults et ;-nulaire respective.
les passages dans la structure. Ap. epncemen? do tete de puits sous-marin
selon     7. Agencement de t8te de pults sous-marin selon Ia revendication
1 ou la revendication 2, dans   50  la revendication 6, comprenant un moyen
loquel 1..s assemblages dtanches (32, 40, 48)       ci'orientation (188)
dIispos4 entre la structure 6finissent une premiere chambre annulaire
(172) et la cage de la t~te de puits (124) pour au-des~sous de l'assemblage
etanche le plus         raccorder le moyen d' etanch6ification des bas et
de l'int6rieur de la cage et une seconde     communications (186) entre les
passages (152, chambre  annplaire entre les assemblages   55        154,
156) dans la cage et la structure. dtanches, I'un des passages (52, 54, 56;
152, 154,. 156) communiquant avec la premiere         8. Agencement de tate
de pults sous-marin selon chambre annulaire et I'autre passage commu-
l'une quelconque des revendications preceden- 6
I P11! IIIII! III III 111111    11                EP 0 373 768 B1
12 ,-  .   t, dans lequol la cap (24, 124) et les cro- !;: .Qho (20. 36,
44) comprennent tous un 414- m;rnt tubuleire (26, 30, 38, 46) s'dtendant
vers -g Oaa 0eptj gejix-ci. 5 p. Aponqmqnt  , tte oe puits sgy-marin selon
I'yn quylWnqyIq vs re-vqndIlqtiQns pr6cdden- tesn, comprygnnt yun gyppQrt
(14) positionn4 dlng l'qmpllQmqnt Nupmqrln et une cage d0 conduyeuor (O)
supportie par le support et  7o ayant un gibgo do r4cq.ption interns (21),
la cage de la Wte de pulls (24, 124) dtant posi- tionnee & l'interleur cle
la cage du conducteur et ayant un ;iego externe (25) qui est r~cep- tionn4
engage avoc le sibge de r~ception inter-  r5 ne de la cagq dyt conductpur.
20 25 30 35 40 45 50 55 7    


