- 1- STUD TENSI ONER FOR BLOAMOUT PREVENTER 5 This invention relates to stud
tensyomers. The bonnets of ramtype bl owout preventers are generally
secyreg \to the preventer body with fasteners 10 such as bolts or studs
n To facilitate ram changes, the number of fasteners used Q& /&3hk
m ni Ri_ 56d: Wth increased working pressures both fastener dianeter and
| ength intrease to accommodate the increased pressure and the resultant _
i ncreased 15 bonnet thickness. =The~use of torque to tension bonnet fﬁ
bolting is not reliable since the torque-stress relationship for such
fasteners varies substantially and.with |arger fasteners the torques
recomrended exceed th Qf...co nly avail abl e enchi ng 20
equi pnment. Bol t ten3|% i&£%§a§¥¥7IP : PREVE Ron pressure
vessel s, on large anchor bolts and ot her applications but such equipnent is
not well adapted for tensioning bl owout preventer bonnet studs. . -2- U S
Pat ent Specification Nos. 3 015 975 and

This invention relates to stud tensioners.
' The bonnets of ram type blowout preventers are
generally secured to the preventer body with fasteners
19 such as bolts or studs and nuts. To facilitate ram
changes, the number of fastenérs used has been
minimised. With increased working pressures both
faétener diameter and length increase to accommodate
the increased pressure and the resultant increased
15 bonnet thickness. The.use'gf torque té tension bonnet
bolting is not reliable since the torque-stress
relationship for such fésténefs varies substantially
and with larger fasteﬁers the torgques recommended
exceed the capacity of commonly available wrenching
20 equipment. |
Bolt tensioning equipment is available for use
on pressure vessels, on large anchor bolts and other
applications but such equipment is not well adapted

for tensioning blowout preventer bonnet studs.



4 075 923 each disclose a stud tensioning apparatus using a pressure
responsi ve nmenber 'to place the stud under tension. The apparatus of
Speci ¥ication No. 5 .3 015 975 provides a bevel gearing systemtao
the ndt -once the stud is under tension. The device of Specification No.
075 923 remains’ a part of the nut support permanently. The apparatus
Spegi fication No. 3 015 975 tensions Qnlyy one stud at a tine and 10
reqUTres special gearing to set the nut since it is conpletely covered by
the apparatus. A simlar gtBCtPaRnitS spediilfdlatioMRsGi d lo190W75 tand ffers
by providing a port. for access to the nut. Apparatus disclosed in US.

Pat ent Specificatiod BT75 9281%a80l disclose iaS stivdi tahsiendingh apparatuy al
device. Each of these devices tensions a single stud at a tine. Miltiple

t ensi oni.ng i s acconpisiinigec @Erles sy emrlesipoins idey meed eration gplaceo hhen stud
pressure fluid nmanifold. Such devices would not provide uniform220

t ensi oni ng of bonnetungterddensivimi mTinet iapPazxiatuso @l Spec ifd ca ion Nsl <
appar atus which can _be used quickly and effectively on bl owout preventers
in the fiel & This pr &den®7nPERMViiges: & Hevel: gear ingp Syedem fvasatudheor

tensioning studs in the bonnets of 25 - bl owout .preventers. _Such
i nproved appar at us put,once the stud is under tension. The device of

. Specification No. 4 075 923 remains a part of the nut

" support permahently. Thé apparatus 6f Specification
No. 3 015 975 tensions only one stud at a tihe and

1d requires special gearing to set.the nut since it is
completely covered by the appa;atus; A similar
structure is available commercially but it differs by
providing a éort for access to the nut. Apparatus
-disclosed.in UZS; Patent Specification No. 4 015 801

.15 _ is similar to such commericial device. Each of these
devices tensions a single stud at a time. Multiple
tensiohinq is accomplished only by multiple devices
having a common pressure fluid manifold.

Such devices would not provide uniform
28 tensioning-of bonnet studs'ih minimum time and would

" not be a portabie apparatus which can be used quickly

)]

and effectively on blowout preventers in the field. -

This present invention relates to an improved

4

apparatus for tensioning studs in the bonnets of

25 blowout preventers. ‘Such improved apparatus also



vides direct tensioning of the studs and does not rely on the

-tension relationship which is not a reliable indicator of stress |n
ud. The present invention also insures that the tension in opp05|te 5
dg-is uniformand set at the sane tinme. According to the present
invention there is provided a stud tensioner for tensioning the studs of a
bl owout preventer bonnet, said tensioper conprising a body having a pair ef
recesses formng cyllnders and 10 Treans for comuni cating fluid &f

d 0 | on n, each, of sai
(F:);/Ie;sflgrare;gnzaha\ﬁynéd}%gqlo%&odé %PM?M& fq%téﬁas 143 pd é(?%ﬁd‘?‘hb from
d |
canteri ny 16 JCNYAY b | rdid AN r dn RGO N A8 12 *h%% %ver
two opposite studselantbhiutindfcdtdr RN NAineds PR Moy étﬁi@'onnié)gﬁ: dawigg -

internal threads for threaded engagement with the outer end

other than said tisventien tal sd Ulsures K et dy B ddbosite

enl arged head on the outer end of each tension rod, sw nging 1inks, and
means f or5 pi vot alsibudesorirseatn irfip ramisthds véetgiaty fheksanio shkel body, said
swinging links having a recess adapted to engage the enlarged heads on said_
tension rods to exert tAarimiingheioedthermredmnt invention there is =

provided a stud tensioner for ten51on1ng the studs of
a blowout preventer bonnet, said tensioner comprising
a body having a pair of recesses forming cylinders and

19 - means for communicating fluid pressure to said
cylinders, a piston pdsitioned within each of said
cylinders and having a piston rod, the fods of said
pistons extending from said body in generally parallel
relationship to each other and having a centering

15 recess in their outer ends adapted to be positioned
over two oppdsite studs and nuts of the bonnet, a pair
of tension rods having internal threads for threaded
engagement with the outer end of bonnet studs other
than said two opposite studs, and characterised by an

20 . enlarged head on the outer end of each tension rod,
swinging links, and means for pivotally connecting
said swinging links to said body, said swinging links -
having a recess adaptéd to engage the enlarged heaqé.
on said tension rods to exert tension thereon whereby

25 application of pressure to said cylinder exerts



25 _ appllcatlon of pressure to said cylinder exerts
tension rods ‘and the studs engaged by the tension rods.
be de§br|bed now by way of exanple only with particular

4 tensionA the
The inventi/ ﬂ I -
reference tlo! HHe S/t

acconpanying drawings. In the drawings: Figure 1 is an end view of &

*,

bl owout preyenter bonnet; Figure 2 is a sectional view of the one form of
1 Figure 3 is
an énd view of one formof stud tensioner, and Figure 4 is a sectional view

stud ;tensioner taken along line 2-2 in K qure 1; 10

of the cup engaging doag;ehd 1 %éh*ée teHET o 3 STRIFRE [t He

in Figure 2. 15 e present stud tensioner

ah

10 1 nclu

Ay

12, having a pair ofeyeyldend8lon 803%Ses 14 in communication with passage 16
through body 12. Pistons 18 are positioned within said recesses 14 with
suitabl e seals 19 seal i ng TRl igeentivinORd 118 b dedtid ibedd now b;pfwar;pceﬂsses
14 and their piston rods 20 extend frombody 12 in parallel relation
relative to each ot lewample only with particular reference to the

5 accompanying drawings. In the drawings:

bonnet;

Figure 1 is an end view of a blowout-preventef

Figure 2 is a sectional view of the one form of

stud tensioner taken along line 2-2

19 Figure 3 is an end view of one form of stud

tensioner, and

in Figure 1;

Figure 4 is a sectional view of the cup engaging

the end of the tensioning member taken élong line 4-4

in ?igure 2.

15 The present stud tensioner 10 includes a body

12, having a pair of cylinder recesses 14 in

communication with passage 16 through body 12,

Pistons 18 are positioned within said recesses 14 with.

suitable seals 19 sealing between pistons 18 and walls

28 of recesses 14 and their piston rods 20 extend from

body 12 in parallel relation relative to each other.

Cylinder recesses 14 are positioned to allow the outer

hollow ends 21 of piston rods 20 to be freely received"

over opposite studs 22 and nuts 24 to engage bonnet 26

25 of a blowout preventer.

/



Cylinder recesses 14 are positioned to allow the outer hollow ends 21 of
piston rods 20 to be freely received over opposite studs 22 and nuts 24 #0
gdge bonnet 26 25 of a bl owout preventer. A pair of tension roH%'
‘gre engaged to the other two studs 22 by threaded engagenent of their
2r internally threaded recesses 30 thereon. Wth recesses 30 threaded on
opposed studs 22, nuts 24 are 5 s flee to turn and are not obstructed~,
in any way by tensioner 10 as shown in Figure 2. The outer ends of tensiow®
rods 28 are enlarged ta fpaip kerdentorPirtds Haardd dhgfyul tdy ough ears
- 36, links. 38 and into body 12 to pivotally nmount |inks 3 to body 12. Links
38 10 each baherr awesst4lds 29 Giyn tHtedd dde eeRfenieite d W # owar d
each ot her and have shoul ders 42 whi ch engage the under side of heads 32 as
shown in Figure 2utéhli dnkesnaldy tthe eaded recdssds 13D fulte rastgegi i e
outer ends of the tension rods. 15 Tensi oner 10 has a very
substantial wei gitecessesat30 threadedy ons dppoised studshd2t mutsothkrare
avai l abl e I|ft|n% nmeans. Llfté@%|lu9 44 is nmounted on arcuate track 46
whi ch i sJsecur ed EE&eWEe e 19 tophsdapcted An smyvvah B gure 3,

44 |
ug S tensioner 10 as shown in Figure 2. The outer ends of

tension rods 28 are enlarged to form heads 32. Pivot
pins 34 extend through ears 36, links 38 and into body
12 to pivotally mount links 38 to body 12. Links 38

1l each have recess 40 therein which reéesses face inward
toward each other'ahd have shoulders 42 which engage
the under side of heads 32 as shown in Figure 2. This
provides the means on body 12 for engaging the outer
ends of the tension rods.

15 Tensioner 10 has a very substantial weight so
that it usually is lifted by a hoist or other
available lifting means. Lifting lug 44 is mounted on
arcuate track 46.which is secured between projections
48 on body 12. As shown in Figure 3, lug 44 is

20 ‘positioned as shown in solid lines for lifting
tensioner 10 in one position and may be moved to the
position shown in dashed lines for lifting in another
position. For example, piston rods 20 may initially
be received over studs 22 a and b and tension rods 28

25 connected to studs 22c¢ and d. After studs 22c and 4

Jal
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20 positioned as shown in solid lines for lifting tensioner 10 in one

posi tien and ‘may be noved to the position shown in dashed lines for |jAExQg
in aﬁﬁiher position. For exanple, piston rods 20 may initially be reg¢el
over studs 22 a andb and tension rods 28 25 connected to studs{?2
and d. = After studs 22c and d -6- have been tensioned, the positioOn

reversed so that studs 22a and b are te§§Lpned. Wth tension rods 28
t hr¥4ded onto opposite studs 22, links 38 are pivoted outward to the

position 5 Shﬂwge'ge% O%@Bshbggﬁﬁ'Qhﬁ'%%sﬂt%&ﬂg'lr %QEﬁ a Q% is in

position with piston rods on the other o Site stu ey are

moved i nto engageneihaW Sk udea33a33and T NIIr@N te®@s op@gshoul d be adjusted so
that they are tightly engaged by links 38 with body 12 10

substantially parallel w Withheéepdlioh Fodsa@8 dhrikeded oo bppwsildeows the
force exerted by pistons 18 responsive to the introduction of pressure
fluid through passageulig t22,ba iaksl i38d axeupive tedd ontWaadt toi dshel qadd tidn
bot h studs being tensioned. As soon as 15 nuts 24 are tightened on the
t ensi oned sBuds, thehpwasdor briokepaddags i@ iFiguwduandid ttemsiiomer 10

® is in position with piston rods 20 on the other
opposite studs. Then they are moved into engagement
with heads 32. Tension rods 28 should be adjusted so
that they are tightly engaged by links 38 with body 12

1g substantially parallel with the outer surface of
bonnet 26. This allows the force exerted by pistons
18 responsive to the introduction of pressure fluid
through passage 16 to be applied equaily and without
side loads on both studs being tensioned. As soon as

15 nuts 24 are tightened on the tensioned studs, the
pressure in passage 16 is reduced and iensioner 10
reengaged and repositioned to tension the other two

studs.

20
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reengaged and repositioned to tension the other two studs. 20 -7- CLAI M5
1. A'E?UH—FEH§T6ﬁET—+ﬁf—{ensioning the studs of 5 a bl owout- preventer
bonnet.J ' conprising a body having a pair of recesses fornihg
cylind M’frﬂﬂﬁ‘maﬂmcom‘mm cating fluid pressure to sai.d cylinders, a
pi ston posi®idned wthi h each of said cylinders and having a pisston rod,
the rods of-said 10 . pi stons ex;quing fromsaid body in generally .o
paral l el relationship to each other and having a centering recess in thei
outer ends adapted to be positioned over two opposite studs and nuts of the
bonnet, a pair of tension rods having internal threads for threaded 15
engagenent with the outer end of bonnet studs other than sai.d two opposite
studs, and characterised by an enlarged head on the outer end of each
tension rod, sw nging |inks, and neans for pivotally connecting said
swinging links to said body, said sw nging |inks 20 * having a recess
adapted to engage the enl arged head<InIM&i d tension rods to exert tension
t her eon wher eby

1. A stud tensioner for tensioning the studs of
5 ~ a blowout preventer bonnet, said tensioner comprising
a body having é pair of recesses forﬁing cylinders and
means for communicating fluid pressure to said
cylinders, a piston positioned within each of said
cylinders and having a piston rod, the rods of said
19 pistons.extending-from said body in generally parallel
rélationship to each other and having a centering
recess in their outer ends adapted to be positidned
§ver two opposite studs and nuts of the bonnet, a pair
of tension rods having internal threads for threaded
15 engagement with the outer end of bonnet studs other
than said two opposite studs, and characterised by an
enlarged head on the outer end of eaéh tension rod,
swinging links; and means for pivotally connecting
said swinging links to said body, said swinging links
28 having a recess adapted to engage the enlarged heads
on said tension rods to exert tension thereon whereby

application of pressure to said cylinders exerts



application of pressure to said cylinders exerts - 8-

tensjon rods‘and 't he studs engaged by the tension r si oner
acco?"d_i_ ng toclaiml1 5 wherein said pistons aﬂmu j"'”mg'ﬁmggds are
~arranged so that opposite studs are tensioned simulta&neeusty.n3.s ALSt ud

t ensi oner substantially as described 10 herein with reference to and
il lustrated by the acconpanying drawi ngs. The text- of the specification has
be&f reproduced by photocopying the apf@i<Tants original typescript. It may
contain a few amendnent's which are difficult to read. The_ original

typescri pt cont ai nitgpainsdmngirinkansiomyrots i G Sl s RGN k¥ of

the Patent O fice .
the tension rods.

2. A stud tensioner according to claim 1
5 wherein said pistons and said tension rods are

arranged so that opposite studs are tensioned

-

Y simultaneously.

3. A stud tensioner substantially as described
10 herein with reference to and illustrated by the
accompanying drawings.

The text of the specification has been remMed by photocopying the applicants origj_.na.l
typescript. It may contain a few amendments which are difficult to read. The original
typescript containing these amendments may be inspected on the premises of the Patent Office



