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Description

[0001] The present invention relates to a tensioning
apparatus for tensioning studs and bolts in bolted joints,
as known for example from DE-20-2008-012,922.
[0002] It is commonly known that if bolted joints are
not correctly tensioned or secured together with the cor-
rect compressive force or load, then those joints are likely
to eventually fail or otherwise experience some form of
mechanical fatigue. Accordingly, there are therefore nu-
merous mechanical problems that may potentially result
if a bolted joint is not correctly tensioned.

[0003] Many bolted joints are fastened together by way
of a stud, bolt, threaded rod or shaft having two conven-
tional nuts at either end, which are then tightened togeth-
er to attain a desired preload tension in the joint. How-
ever, one of the major problems associated with tradi-
tional stud tightening techniques is as the diameter of the
stud increases, the amount of torque required to tighten
it increases exponentially as the third power of the diam-
eter. Consequently, the largest size stud or bolt that may
typically be tightened by hand is around 3 cm.

[0004] To address this problem, the prior art provides
several ways of tensioning studs or bolts without requir-
ing excessive amounts of torque to tighten the stud or
bolt. One popular device is what is known as a multi-
jackbolttensioner’, which is a direct replacement for con-
ventional nuts. The device can be simply threaded onto
a new or existing stud, bolt, rod or shaft and works by
using multiple jackbolts or cap screws that are threaded
through the body of the nut or bolt head. Tensioning of
the bolted joint is accomplished by applying torque to
each of the jackbolts, which are small enough to be tight-
ened by simple hand tools. The jackbolts press against
a hardened washer, which transfers the preload evenly
into the stud or bolt, and consequently, onto the bolted
joint.

[0005] In this way, collective loads of up to around 100
MN and greater may be achieved by using only hand
tools, such as a torque wrench or a pneumatic tool.
Therefore, it is evident that the use of multi-jackbolt ten-
sioners provides many benefits over other tightening
techniques, not least in that the bolted joint is tightened
in pure tension (i.e. no torsional strain), with only simple
tools being required for tightening; while they can also
be installed in confined spaces (as they are a direct re-
placement for a nut) without significant downtime.
[0006] However, although multi-jackbolt tensioners
are reliable and safe devices for compressing a bolted
joint to a desired load, they do have the drawback that
they are costly components (due to having multiple parts
and requiring accurate machining during fabrication) with
one tensioner being permanently required for each stud
or bolt to be tensioned. Therefore, if a mechanical struc-
ture comprises a large number of bolted joints, the cost
to tighten each of these may be prohibitive as a tensioner
cannot be reused for subsequent studs or bolts without
removing it from the bolted joint.
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[0007] Hence, it is an object of the present invention
to address some, if not all, of the above problems in the
art, by providing a reusable tensioning apparatus and kit
for tensioning multiple bolted joints without the need to
have a permanent tensioner for each joint.

[0008] According to the present invention there is a
provided an apparatus for tensioning a stud in a bolted
joint to a desired preload having the features of claim 1.
[0009] The provision of a tensioning apparatus com-
prising at least some components that are removable
after a desired preload for a stud is achieved is found to
be particularly advantageous, as only a single tensioner
(e.g. multi-jackbolt tensioner etc.) is required to tension
multiple studs. By contrast, conventional techniques re-
quire a permanent tensioner for each and every stud,
which must remain in place even after the stud is ten-
sioned to the desired preload.

[0010] Therefore, the present invention allows reuse
of the same tensioner, which avoids the costs of having
to acquire multiple tensioners.

[0011] It is to be appreciated that the use of the term
"stud" herein is intended to cover all kinds of studs, bolts,
threaded rods and shafts, and indeed the apparatus of
the present invention may be used with all kinds of fas-
tening devices that are typically used to compress bolted
joints to a required tension and where a tensioner of a
multi-jackbolt type, for instance, is conventionally used
to apply tension to the joint.

[0012] By "bolted joint" we mean any mechanical joint,
coupling or connection between two or more components
or mechanical assemblies that may be fastened or com-
pressed together without limitation.

[0013] In particularly preferred embodiments, the lock-
ing means may be a threaded nut. The nut is preferably
threaded so as to reciprocally engage the threading of
the stud. In this way, the locking means may then be
simply screwed onto the stud.

[0014] The nutmay have acircularor hexagonal cross-
section. However, any suitable cross-section may be
used.

[0015] Preferably, in exemplary embodiments, the nut
has a circular cross-section and comprises at least one
radial bore hole through the body of the nut, and most
preferably, comprises a plurality of radial bore holes. By
"radial bore hole" we mean a preferably circular channel
through the body of the nut, such that the channel has
an axis that is approximately orthogonal to the longitudi-
nal axis of the nut. The bore hole may extend fully through
the body of the nut (i.e. open at both ends) or else extend
only partially through the body (i.e. closed at one end -
the end closest to the interior surface of the nut).
[0016] The function of the bore holes is to receive the
removable actuator, in that the actuator may be releas-
ably engaged with the bore hole to enable the nut to be
turned (i.e. screwed) on the stud so that the nut can be
tightened. In this way, the locking means may be locked
when a desired preload is achieved in the stud, as will
be discussed in more detail below.
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[0017] In preferred embodiments, the removable
bridge member is substantially cylindrical (e.g. tubular)
in form and preferably comprises an open end and a
closed end. The circumferential ’lip’ of the open end pref-
erably acts as a’surface’ for engaging the planar surface
of the bolted joint to be tensioned; while the closed end
preferably includes an open bore (e.g. circular aperture)
forreceiving the stud. In other words, the bridge member
may be placed over the stud so that the stud passes
through and along the longitudinal axis of the bridge
member.

[0018] When the bridge member is placed over the
stud, it then at least partially encloses (or covers) the
locking means. In preferred embodiments, the bridge
member comprises at least one aperture or window
through which the actuator may pass to releasably en-
gage with the locking means. The aperture is preferably
located in a side wall of the bridge member and will typ-
ically take the form of a cut-out or cut-away portion of the
bridge member. Indeed, in particularly preferred embod-
iments, the aperture may be a substantially 'U-shaped’
cut-out having an ’open edge’ that extends to the circum-
ferential lip of the open end of the bridge member.
[0019] However, itis to be appreciated that any shape
or form of aperture may be used, provided it allows the
actuator access to the locking means. Moreover, two or
more apertures may be used to enable greater access
to the locking means depending on the particular appli-
cation and implementation of the present apparatus.
[0020] In particularly preferred embodiments, the re-
movable actuator comprises an elongate rod adapted to
engage with at least one of the radial bore holes. The
elongate rod is preferably fabricated from hardened steel
and is most preferably a conventional "tommy bar". The
actuator may therefore be inserted through the aperture
of the bridge member to engage with a bore hole, ena-
bling the locking means (e.g. nut) to be turned. The ac-
tuator may then be removed and (re-)inserted into the
next bore hole which has been rotated into the aperture.
In this way, the nut may be turned and tightened by re-
peated application of the tommy bar to the nut.

[0021] The use of a tommy bar and circular nut is es-
pecially advantageous, as it allows the nut and bridge
member to be respectively sized so that only a small in-
ternal (circumferential) gap exists between them. As a
result, the *foot print’ (i.e. diameter) of the bridge member
can be kept relatively small, which allows the present
apparatus to be used in confined spaces or difficult to
install locations. By contrast, if the nut were a conven-
tional hexagonal nut, with the actuator being a wrench
or spanner, the spacing between the nut and the bridge
member would need to be considerably larger to enable
the wrench to engage with the nut through the aperture.
Although such an arrangement is not excluded by the
present invention, this is not preferred. But it is possible
that such an arrangement could be used in some appli-
cations and/or implementations.

[0022] The removable tensioning means preferably
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comprises a jacking nut or a multi-jackbolt tensioner con-
sisting of a plurality of jackbolts or cap screws. Indeed,
in exemplary embodiments, the tensioneris ideally a nut-
type multi-jackbolt tensioner having a pitch circle diam-
eter of cap screws as known in the prior art.

[0023] The use of a multi-jackbolt tensioner is benefi-
cial as it allows the many advantages of this type of ten-
sioner to be utilised in the present application. Therefore,
the stud may be tensioned to relatively large preload ten-
sions by the application of only a relatively low torque to
each of the cap screws. As a result, only simple hand
tools or pneumatic devices need be used to load the bolt-
ed joint to the required tension. Moreover, as multi-jack-
bolt tensioners tighten the stud in pure tension there is
no torsional strain.

[0024] The apparatus may further comprise a washer
removably disposed between the tensioning means and
the bridge member, such that the washer abuts the
closed end of the bridge member. The washer is prefer-
ably made from hardened steel and serves to prevent
damage to the closed end surface of the bridge member
when the cap screws are tightened in the tensioner.
[0025] In use, the present apparatus tensions the stud
to a desired preload by applying torque to each of the
cap screws. The bridge member preferably sits atop the
bolted joint and covers the locking means which have
been engaged with the stud (e.g. the nuthas been thread-
ed onto the stud) and tightened against the surface of
the bolted joint. The hardened washer preferably sits be-
tween the bridge member and the tensioning means (e.g.
multi-jackbolt tensioner), which is also threaded onto the
stud and rests against the washer on top of the bridge
member.

[0026] When the stud is placed under load, it is found
that it elastically extends or stretches according to
Hooke’s Law within its elastic limit (i.e. it undergoes elas-
tic deformation along its length). The desired preload in
the stud can be divided between the number of cap
screws in the tensioner, as the individual loads on the
cap screws combine to form the total load on the stud.
By knowing the individual load required for each cap
screw, a torque setting may be derived from established
tables of load values, whereupon a simple hand tool (e.g.
torque wrench) may be used to apply the required torque
to each of the cap screws.

[0027] To ensure reliable tensioning of the bolted joint,
the cap screws are preferably tightened in a careful se-
guence which avoids any non-symmetric loading of the
cap screws. Therefore, a ’star’ sequence for tightening
the cap screws is preferably adopted, in that the caps
screws are tightened in an order that preferably resem-
bles the points on a starimage, for example, diametrically
opposite cap screws are tightened one after another so
that symmetric loading of the jointed is achieved.
[0028] Afterinitial loading, itis found that since the stud
has extended, the nut no longer abuts against the surface
of the bolted joint. Indeed, in practice an air gap actually
forms between the nut and the surface of the bolted joint,



5 EP 2 794 192 B1 6

as a result of the tension in the stud. The actuator may
then be re-inserted into the nut to preferably further tight-
en the nut to eliminate the air gap and enable the nut to
bed down against the surface of the bolted joint. Addi-
tional tightening of the cap screws may then be per-
formed, with the above procedure being repeated as of-
ten as necessary until the desired preload is achieved in
the stud.

[0029] Once the preload is attained, the cap screws
may then be relaxed as the tension in the stud (due to
the action of the locking means) maintains compression
or loading of the bolted joint. The tensioner, bridge mem-
ber and actuator may then all be removed from the bolted
joint, leaving the locking means in place to keep the joint
together.

[0030] As a result, the removable components may
then be advantageously re-used to tighten a further bolt-
ed joint, without the need for another tensioner. The only
component that is not re-used is the locking means, but
this is not as elaborate (or as expensive) to replace as
another tensioner. Of course, the locking means may be
subsequently re-used if it no longer becomes necessary
to maintain the bolted joint under compression.

[0031] The use of the locking means not only saves
costs but also permits easy maintenance of the bolted
joint, as if it becomes necessary to release the compres-
sion of the jointonly one component need berelaxed (i.e.
untightened), as opposed to the multiple cap screws of
conventional tensioners - which are themselves very
quick to release. Hence, the present invention provides
significant advantages over the prior art and can mini-
mise downtime for maintenance and repair etc.

[0032] Itis to be appreciated that none of the aspects
or embodiments described in relation to the present in-
vention are mutually exclusive, and therefore the features
and functionality of one aspect and/or embodiment may
be used interchangeably or additionally with the features
and functionality of any other embodiment without limi-
tation.

[0033] Embodiments of the present invention will now
be described in detail by way of example and with refer-
ence to the accompanying drawings in which:

Figure 1 - shows a side cross-sectional view of a
tensioning apparatus according to a particularly pre-
ferred embodiment of the present invention;

Figure 2- shows a plan view of an example tensioner
as used in the embodiment of Figure 1;

Figure 3 - shows a top cross-sectional view of part
of the apparatus of Figure 1;

Figure 4 - shows a side cross-sectional view of the
non-removable parts of the tensioning apparatus of
Figure 1 after the stud has been tensioned to the
desired preload;
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[0034] Referring to Figure 1, there is a shown a partic-
ularly preferred embodiment of a tensioning apparatus
10 according to the present invention. It is to be under-
stood thatthe apparatus as shown in Figure 1 is notdrawn
to scale and therefore the figure is intended forillustrative
purposes only, but this could represent any example bolt-
ed joint.

[0035] The tensioning apparatus 10 comprises a lock-
ing means 12 adapted for engagement with a stud 14, a
removable bridge member 16 arranged to enclose or cov-
er the locking means 12 and a removable actuator 18
operable to actuate the locking means 12 through the
bridge member 16.

[0036] In addition, the tensioning apparatus 10 also
comprises a removable tensioning means 20, which in
this example is a nut-type multi-jackbolt tensioner having
a pitch circle diameter of cap screws 22 (although only
two cap screws are shown in cross-section in Figure 1).
[0037] Asshown in Figure 1, the tensioning apparatus
10 is deployed in use against an example bolted joint 24
having respective abutting flanges 24a and 24b. The stud
14 passes through the flanges 24a, 24b and terminates
in a conventional nut 26. The bolted joint 24 could be any
mechanical joint, coupling or mechanical assembly that
isintended to be compressed to a desired load or tension.
[0038] It is to be appreciated, however, that although
Figure 1 shows a stud 14 and nut 26, this could alterna-
tively be any form of mechanical fastener, such as a bolt,
headed fastener or cap screw etc.

[0039] Inthe example shown, the locking means 12 is
athreaded nut, which reciprocally engages the threading
of the stud 14. In this way, the nut 12 may be simply
screwed onto the stud 14 until it engages the surface of
flange 24a.

[0040] The nut 12 has a circular cross-section and
comprises a plurality of radial bore holes 12a through the
body of the nut (as best shown in Figure 3). Any number
of bore holes may be used, butin the example discussed
herein the nut 12 has eight bore holes 12a.

[0041] Each bore hole 12 defines a circular channel
through the body of the nut 12, such that the channel has
an axis that is approximately orthogonal to the longitudi-
nal axis of the nut. Each bore hole 12a extends fully
through the body of the nut (as shown in Figures 1 & 3),
but could alternatively extend only partially through the
body (i.e. closed atone end - the end closest to the interior
surface of the nut).

[0042] The function of the bore holes 12a is to receive
the removable actuator 18, in that the actuator 18 may
be releasably engaged with a bore hole 12a (as shown
in Figures 1 & 3) to enable the nut 12 to be turned (i.e.
screwed) on the stud 14 so that the nut can be tightened.
In this way, the nut 12 may be locked (i.e. fully tightened)
when a desired preload is achieved in the stud 14, as will
be discussed in more detail below.

[0043] The removable bridge member 16 is cylindrical
(e.g. tubular) in form and comprises an open end 16a
and a closed end 16b. The circumferential’lip’ of the open
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end 16a acts as a ’surface’ for engaging the surface of
the flange 24a; while the closed end 16b includes an
open bore (e.g. circular aperture) for receiving the stud
14 (as shown in Figure 1). In other words, the bridge
member 16 is placed over the stud 14 so that the stud
passes through and along the longitudinal axis of the
bridge member.

[0044] Referring to Figure 1, when the bridge member
16 is placed over the stud 14, it covers the nut 12. How-
ever, the bridge member 16 comprises an aperture or
window 17 through which the actuator 18 can pass to
releasably engage with the nut 12. The aperture 17 is
located in the side wall of the bridge member 16 and
takes the form of a cut-out portion of the bridge member.
[0045] In the example shown, the actuator 18 is in the
formof an elongaterod, such asa"tommy bar", fabricated
from hardened steel. The tommy bar 18 may therefore
be inserted through the aperture 17 of the bridge member
16 to engage with a bore hole 12a (as shown in Figures
1 and 3), enabling the nut 12 to be turned. The tommy
bar 18 may then be removed and (re-)inserted into the
next bore hole 12a which has been rotated into the ap-
erture 17. In this way, the nut 12 may be turned and tight-
ened by repeated application of the tommy bar 18 to the
nut.

[0046] Referring again to Figure 1, the tensioning ap-
paratus 10 further comprises a washer 13 removably dis-
posed between the multi-jackbolt tensioner 20 and the
bridge member 16, such that the washer 13 abuts the
closed end 16b of the bridge member. The washer 13 is
made from hardened steel and serves to preventdamage
to the closed end surface of the bridge member 16 when
the cap screws 22 are tightened in the tensioner 20.
[0047] The use of a multi-jackbolt tensioner 20 is ben-
eficial as it allows the many advantages of this type of
tensioner to be utilised in the present application. There-
fore, the stud 14 may be tensioned to relatively large
preload tensions by the application of only a relatively
low torque to each of the cap screws 22. As a result, only
simple hand tools or pneumatic devices need be used to
load the bolted joint to the required tension. This improves
safety for the installers, while also benefitting the envi-
ronment as no heavy machinery (e.g. bulky and/or high
pressure hydraulic or electrical compressors) are re-
quired saving power and expense.

[0048] Moreover, as multi-jackbolt tensioners tighten
the stud in pure tension there is no torsional strain, which
eliminates the possibility of thread galling, as commonly
occurs with direct torquing methods.

[0049] An example operation of the tensioning appa-
ratus 10 will now be discussed with reference to Figures
1 to 3. In use, the apparatus 10 tensions the stud 14 to
a desired preload by applying torque to each of the cap
screws 22. The bridge member 16 sits atop flange 24a
ofthe bolted joint and covers the nut 12, which is threaded
onto the stud 14 and tightened against the surface of the
flange 24a. The hardened washer 13 sits between the
bridge member 16 and the multi-jackbolt tensioner 20,
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which is also threaded onto the stud 14 and rests against
the washer 13 on top of the bridge member 16. When
the stud 14 is placed under load, it is found that it elasti-
cally extends or stretches according to Hooke’s Law with-
in its elastic limit (i.e. it undergoes elastic deformation
along its length). The desired preload in the stud 14 can
be divided between the number of cap screws 22 in the
tensioner 20, as the individual loads on the cap screws
22 combine to form the total load on the stud 14. By know-
ing the individual load required for each cap screw 22, a
torque setting may be derived from established tables of
load values, whereupon a simple hand tool (e.g. torque
wrench) may be used to apply the required torque to each
of the cap screws 22.

[0050] In the example of Figure 2, the cap screws 22
are simple hex nuts, which may be tightened with an Allen
key or similar tool.

[0051] To ensure reliable tensioning of the bolted joint,
the cap screws 22 are tightened in a careful sequence
which avoids any non-symmetric loading of the cap
screws. Therefore, a ’star’ or 'swan’ sequence for tight-
ening the cap screws is preferably adopted, in that the
caps screws are tightened in an order that preferably
resembles the points on a star image, for example, dia-
metrically opposite cap screws are tightened one after
another so that symmetric loading of the jointed is
achieved (cf. Figure 2).

[0052] Afterinitial loading, itis found that since the stud
14 has extended, the nut 12 no longer abuts against the
surface of the flange 24a. Indeed, in practice an air gap
actually forms between the nut 12 and the flange 243,
as a result of the tension in the stud 14. The tommy bar
18 may then be re-inserted into the nut 12 to further tight-
en the nut to eliminate the air gap and enable the nut to
bed down against the surface of the flange 24a. Addi-
tional tightening of the cap screws 22 may then be per-
formed, with the above procedure being repeated as of-
ten as necessary until the desired preload is achieved in
the stud 14.

[0053] Oncethe preload is attained, the cap screws 22
may then be relaxed as the tension in the stud 14 (due
toits inherent elastic restoring force) maintains compres-
sion or loading of the bolted joint - as it essentially pulls
the nut 12 towards nut 26. As shown in Figure 4, the
tensioner 20, bridge member 16 and tommy bar 18 may
then all be removed from the bolted joint, leaving the nut
12 in place to keep the flanges 24a and 24b together.
[0054] All components of the present apparatus are
manufactured from high strength steel for safety and lon-
gevity of use, and each component may be covered with
a protective coating to enhance corrosion and rustresist-
ance. Itshould also be understood that no special training
is required to use the present apparatus and therefore
even semi-skilled operators or those with little engineer-
ing experience would be able to implement the present
invention.

[0055] Moreover, the present apparatus may be used
in conjunction with load indicating devices, particularly
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the load indicating washer disclosed in copending appli-
cation no. PCT/GB2012/052114 and as manufactured
by Clarkwood Engineering Ltd., UK.

[0056] As will be appreciated from the foregoing em-
bodiments, the presentinvention is able to provide a sim-
ple, easy to fit/retro-fit, and cost-effective solution to re-
liably tension a mechanical joint to a desired preload.
Therefore, although the tensioning apparatus are ideally
suited for ensuring an accurate and consistent tensioning
of studs, bolts, threaded rods and shafts etc., it will be
recognised that one or more of the principles of the in-
vention may extend to other tensioning applications due,
not least, to the inherent scalability of the apparatus.
[0057] The above embodiments are described by way
of example only. Many variations are possible without
departing from the invention.

Claims

1. An apparatus for tensioning a stud (14) in a bolted
joint to adesired preload, the apparatus comprising:

a locking means (12) adapted for engagement
with the stud;

aremovable bridge member (16) arranged to at
least partially enclose the locking means and to
receive the stud therethrough;

a removable actuator (18) operable to actuate
the locking means through the bridge member;
and

removable tensioning means (20) configured to
apply tension to a load bearing surface of the
bridge member so as to transfer tension to the
stud;

wherein the actuator is operable to lock the lock-
ing means when the desired preload in the stud
is achieved, and

wherein the tensioning means comprises ajack-
ing nut or a multi-jackbolt tensioner consisting
of a plurality of jackbolts or cap screws.

2. Theapparatusof Claim 1, wherein the locking means
is a threaded nut.

3. The apparatus of Claim 1 or Claim 2, wherein the
nut comprises at least one radial bore hole through
the body of the nut.

4. Theapparatusof Claim 3, wherein the nut comprises
a plurality of radial bore holes.

5. The apparatus of any preceding claim, wherein the
bridge member comprises at least one aperture
through which the actuator may releasably engage
with the locking means.

6. Theapparatusof Claim 5, when dependenton Claim
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3orClaim4,whereinthe actuator comprises an elon-
gate rod adapted to engage with at least one of the
radial bore holes.

7. The apparatus of any preceding claim, further com-
prising a washer removably disposed between the
tensioning means and the bridge member.

8. The apparatus of any preceding claim, wherein the
bridge member has a second surface for engaging
with the bolted joint.

Patentanspriiche

1. Vorrichtung zum Spannen einer Stiftschraube (14)
in einer Schraubenverbindung auf eine gewiinschte
Vorspannung, wobei die Vorrichtung umfasst:

ein Verriegelungsmittel (12), das zum Eingreifen
in die Stiftschraube geeignet ist;

ein lésbares Briickenglied (16), das angeordnet
ist, um das Verriegelungsmittel mindestens teil-
weise zu umschlieRen und die Stiftschraube da-
durch aufzunehmen;

ein |6sbares Stellglied (18), das funktionsfahig
ist, um das Verriegelungsmittel durch das Bru-
ckenglied zu betatigen; und

ein l6sbares Spannmittel (20), das gestaltet
sind, um eine Spannung auf eine tragende Fla-
che des Brickenglieds anzuwenden, so dass di
Spannung auf die Stiftschraube Ubertragen
wird;

wobei das Stellglied funktionsfahig ist, um das
Verriegelungsmittel zu verriegeln, wenn die ge-
winschte Vorspannung in der Stiftschraube er-
reicht ist, und

wobeidas Spannungsmittel eine Abdrickmutter
oder einen Mehrfach-Abdriickbolzenspanner
umfasst, der aus einer Vielzahl von Abdriickbol-
zen oder Kopfschrauben besteht.

2. Vorrichtung nach Anspruch 1, wobei das Verriege-
lungsmittel eine Gewindemultter ist.

3. Vorrichtung nach Anspruch 1 oder Anspruch 2, wo-
bei die Mutter mindestens eine radiale Bohrung
durch den Koérper der Mutter aufweist.

4. Vorrichtung nach Anspruch 3, wobei die Mutter eine
Vielzahl von radialen Bohrungen umfasst.

5. Vorrichtung nach einem vorhergehenden Anspruch,
wobei das Briickenglied mindestens eine Offnung
umfasst, durch die das Stellglied l6sbar in das Ver-
riegelungsmittel eingreifen kann.

6. Vorrichtung nach Anspruch 5, wenn abhangig von
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Anspruch 3 oder Anspruch 4, wobei das Stellglied
einen langlichen Stab umfasst, der geeignet ist, in
mindestens eine der radialen Bohrungen einzugrei-
fen.

Vorrichtung nach einem vorhergehenden Anspruch,
ferner umfassend eine Unterlegscheibe, die I6sbar
zwischen dem Spannmittel und dem Briickenglied
angeordnet ist.

Vorrichtung nach einem vorhergehenden Anspruch,
wobeidas Briickenglied eine zweite Oberflache zum
Eingreifen in die Schraubenverbindung aufweist.

Revendications

Unappareil de mise entensiond’ungoujon(14)dans
un joint boulonné sur une précharge souhaitée, I'ap-
pareil comprenant :

un moyen de verrouillage (12) adapté pour une
mise en prise avec le goujon,

un élément pont amovible (16) agencé de fagon
a au moins partiellement enfermer le moyen de
verrouillage et a recevoir le goujon au travers
de celui-ci,

un actionneur amovible (18) congu de fagon a
actionner le moyen de verrouillage au travers
de 'élément pont, et

un moyen de mise en tension amovible (20) con-
figuré de fagon a appliquer une tension a une
surface portante de I'’élément pont de fagon a
transférer une tension vers le goujon,

ou lactionneur est congu de fagon a verrouiller
le moyen de verrouillage lorsque la précharge
souhaitée dans le goujon est atteinte, et

ou le moyen de mise en tension comprend un
écrou de levage ou un tendeur a boulons d’écar-
tement multiples se composant d’une pluralité
de boulons d’écartement ou de vis a téte hexa-
gonale.

L’appareil selon la Revendication 1, ol le moyen de
verrouillage est un écrou fileté.

L’appareil selon la Revendication 1 ou 2, ou I'écrou
comprend au moins un trou radial au travers du corps
de 'écrou.

L’appareil selon la Revendication 3, ol I'’écrou com-
prend une pluralité de trous radiaux.

L’appareil selon 'une quelconque des Revendica-
tions précédentes, ol I'’élément pont comprend au
moins une ouverture au travers de laquelle 'action-
neur peut entrer en prise de maniére libérable avec
le moyen de verrouillage.
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6.

L’appareil selon la Revendication 5, lorsqu’elle dé-
pend de la Revendication 3 ou 4, ou I'actionneur
comprend une tige allongée adaptée de fagon a en-
trer en prise avec au moins un des trous radiaux.

L’appareil selon 'une quelconque des Revendica-
tions précédentes, comprenant en outre une rondel-
le disposée de maniere amovible entre le moyen de
mise en tension et 'élément pont.

L’appareil selon 'une quelconque des Revendica-
tions précédentes, ou I'élément pont posséde une
deuxiéme surface destinée a entrer en prise avec le
joint boulonné.
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FESZITOSZERKEZET

Szabadalmi isfnvpontok

L Sxerkeret Wesavar {14) egy kivant elifeszitettségl allapotira

toriind feszitéesher ey csavarkapesolatban, amely szerkezetnek var

egy reteszelSeszkoze  (19), amely  alkalmas & ticsavarba
kapcsoloddsra;

egy oldhate hdtagia (16}, amely oly madon van elrendezve, hogy &
reteszel@eszkizt legalabb réseben kirlilzdra, & craltal a tdosavart
befogadia, lletve felvesal;

spy oldhatd, letve elmosgathate &g, letve szabilyord tagia
{18}, amely oly mddon mikadiethetd, hogy a reteszelfeszhiiz a
hidtag révén legyen mitkddtetve;

egy oldbato, illetve mozgathatd feszitoesekbze (20}, amely oy
madon van kialakitva, hogy a hidiagnak egy tartofelliletére
feszitést feitsen ki, dgyhogy & fesslliséy tovdbbitva legyen a
Wosavarny;

mimellett ax allitdtag oly modon mitkddtethets, hogy reteszelje a
roteszolfessktizt, amikor a kivint slfessités & tSosavarban
bekdvetkezall; &5

mimellelt a fospitSeszhbiz egy (lejezoritt anyat, vagy pedig egy
tisbbheztids  loszoritdosap-feszitét  tartalmaz,  amely  WObb

Iesporittosaphol vagy fejosavarbol &l

bt

Az 1 igénypont szevintl szerkeset, ahol a reteszelfeszkéz
menetes anya.
Az 1 vagy 2. iggnypont szerinti szerkezet, ahol az anya legalabb

£oy, ar anva festén dtmend radidlis furatot tartalmasg.
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4. A 3 ipSnypont szerinti szerkezet, abol sz anya wbb radidhs
furatot tartalmaz,

5. Ax elfizd igénypordok birmelyike szerintl szerkezet, shol a
hidtag legalabb egy nyildst tarfalmaz, amelven kervesziitl az allitdtag
oldhatoan kaposolédhat a reteszelSszerkezetbe.

& Az 5 igénypont szevind szerkezel, amikor filgg a 3 vagy 4
igényponticl, ahol ax allitétay egy hosszikds rud, amely alkalmas acea,
hogy & radiahis furatok legalabb egyikébe kaposolddjek.

7. Az elézd igénypontok birmelyike szerintl szerkezet, ahol az
tovabba egy alitétement tartalmaz, amely oldhatéan van a feszitbeszkis
&a g hidiag kS=8H elrendezve,

8. Az el628 igénypontok barmelyibe sperintt szerkezet, ahol a
hidtagnak  van egy  masodik  feliilete &  csavarkapesolatba valo

csatlakozdgshoe,

A meghatalmazott
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