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Storage box for bottles of pressurized fluid and associated storage frame

The invention relates to the field of the storagel dransportation of
cylinders (bottles) of pressurized fluid, notablyegsurized gas, of composite
construction.

In order to store and transport cylinders of presed fluid and notably
pressurized gas, use is made, in a known way,amhds in which the cylinders are
mounted horizontally or vertically. The cylinderseaoften arranged in said frames
contiguously either side by side or in a staggecedfiguration, and held together
transversely generally by straps, bars or metadi®an

More particularly, the cylinders are fixed at asfirend by a fixed
mechanical connection to part of the frame by meana first plurality of retaining
members, for example of screw/nut type, and aredfiat a second end by a fixed
mechanical connection by means of a second plyralit retaining members for
example of the screw/nut type.

This type of known storage configuration notablyibits the disadvantage
of adapting neither to the potential expansionhef ¢ylinders as they are filled, nor to
the geometry of the second end of the cylinderstheddimensions thereof that vary
according to the manufacturer. Furthermore, certaimfigurations that propose storing
cylinders contiguously damages the surface of yiaders by abrasion, particularly the
fibers of the cylinders when these cylinders areashposite construction.

It is an object of the invention to overcome all some of the
aforementioned disadvantages.

One subject of the invention is a storage box toleast one cylinder of
pressurized fluid, said storage box being intertdelde mounted in a primary structure
of a storage frame, and comprising at least ors fataining member configured to
collaborate fixedly with a first end of a cylindeand at least one second retaining
member configured to collaborate with a second @nthe cylinder, characterized in
that the second retaining member is configured &intain the position of the second
end of the cylinder while at the same time exhilgitat least one determined degree of
freedom.

The storage box according to the invention offlies advantage of being
able to absorb the expansion of the volume of fhmders notably as they are being
filled, while at the same time immobilizing saidiagers in terms of rotation as a result
of the firm fixing provided at the first end of dacylinder. Thus, the box according to
the invention forms a unit assembly of cylinderschhare fixed firmly at one end and
floatingly at the other end. In other words, thisrao firm mechanical connection at the
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second end of each cylinder, thus allowing thencldrs to move longitudinally in their
region of retention.

In the present application what is referred to icoanection as a “degree
of freedom” means the independent relative movemehtone solid with respect to
another which are permitted by this connection.

According to one feature of the invention, the &g box is configured to
accept at least one cylinder arranged verticallyhorizontally with respect to the
ground.

According to one feature of the invention, the @@ box comprises at
least one first plate extending in a first direotithe first plate comprising at least one
passage orifice configured to accept at least gfaitte first end of the cylinder in the
mounted position.

Advantageously, the first direction is substangigllerpendicular to the
direction of mounting of the at least one cylinedren the cylinder is mounted in the
box.

According to one feature of the invention, the at@r box comprises
several passage orifices equipping the first phaie configured to each accept the first
end of each cylinder mounted or intended to be rremlim the storage box, the passage
orifices being arranged on the first plate a regaidrregular distance apart. This makes
it possible to avoid contact between the cylindemsl wearing of these cylinders
through rubbing.

According to one feature of the invention, thetfpkate is equipped with
the first retaining member of the storage box, shist retaining member being
configured to collaborate with a collar equippiheg first end of the cylinder.

For preference, the at least one retaining memkkibiés an internal
screw thread configured to collaborate with an ek screw thread formed on the
collar of the first end of the cylinder, which aills the cylinder to be immobilized
axially inside the storage box.

According to one feature of the invention, the @@ box comprises at
least one second plate extending in the first doacand positioned facing the first
plate from a determined distance.

According to one feature of the invention, the dweieed distance
between the first plate and the second plate iemidgnt on the dimensions of the
cylinders to be mounted in the storage box anganticular, is dependent on the length
of the cylinders to be mounted in the storage Heow preference, the distance is
comprised between 1000 mm and 2000 mm.
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According to one feature of the invention, the aggr box comprises a
second retaining member corresponding to a passdfie made in the second plate
and configured to at least partially accept the@sdend of the cylinder.

According to one feature of the invention, the &g box comprises
several retaining members corresponding to passafiees made in the second plate
and configured to each accept the second end &f @dimder mounted in the storage
box, said retaining members being arranged a regularegular distance apart, which
makes it possible to avoid contact between thendglis and wearing thereof through
rubbing.

According to one feature of the invention, eachspge orifice of the
plurality of the second plate are configured to latmdrate, through having a
complementary shape, with the second end of edaidey, which makes it possible to
index each cylinder and immobilize it in terms oftation while at the same time
maintaining the adaptation properties of the stetagx.

For preference, each passage orifice has a maltiebrstar shape.

According to one feature of the invention, the bogmprises an
immobilizing device configured to connect the fitate to the second plate while at the
same time exhibiting at least one degree of freedeon preference, this degree of
freedom allows a degree of travel (limited adapapbsitioning or clearance) in a
direction parallel to the longitudinal axis of tlhwlinders. This degree of freedom
(clearance) may be limited, for example, by a listdp(s) system.

Advantageously, the immobilizing device exhibitaiddudinal elasticity
of around 5% to 30% and preferably 10%; for anahiength of around 1000 mm to
2000 mm and, for preference, around 1500 mm; whigpresents an elongation
comprised between around 5 to 60 cm and, for pratey, 10 to 20 cm.

The immobilizing device makes it possible to absdhe possible
elongation of the cylinders and therefore the pimiémovement of the first and second
plates away from one another.

According to one feature of the invention, the infmlizing device
comprises at least one screw/nut assembly exteniling direction substantially
perpendicular to the direction in which the firkitp and the second plate extend.

Advantageously, the screw/nut assembly passesghrihe first plate and
the second plate.

According to another feature of the invention, thramobilizing device
comprises at least two screw/nut assemblies sz
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The invention also relates to a storage frame jdinders, the storage
frame comprising a primary structure and at least storage box according to the
invention, said at least one box being mountetienprimary structure.

In particular, the box is mounted removably in pinenary structure.

According to one feature of the invention, the @gnstructure is defined
by an all-welded assembly of metal uprights and.bar

According to one feature of the invention, the mowmof the cylinders in
the box is performed independently of the frame.

According to one feature of the invention, the p@iyn structure of the
frame comprises at least one wedging element ietémd accept the second end of at
least one cylinder.

According to one feature of the invention, in theunted position, the
second end of each cylinder rests on a wedgingesieof the primary structure. Thus,
part of the weight of the cylinders is also supporby the primary structure when the
box is mounted in the structure of the frame anémwat least one cylinder is mounted
in said box.

According to one feature of the invention, the l®%ixed to the primary
structure by means of at least one fixed mechanmahection at the level of the second
plate and by means of at least one mobile mechacoomection at the level of the first
plate. Thus, as the cylinders lengthen, the filstepis left free to move axially because
of the clearance allowed by the at least one mah#ehanical connection as far as a
positioned end stop, for example defined by théac®imounted on the cylinders.

What is to be understood by a mobile mechanicaheotion in the present
application is a mechanical connection of the halt/type with a spacer or pin or
spring-loaded system.

According to one feature of the invention, the east one mechanical
connection is configured to guide and fix the baxtlee primary structure at the level of
the upper part of said box.

According to one feature of the invention, the aggr box comprises a
locking device comprising at least one locking memtonfigured to pass through the
structure of the box and, more preferably, the sdaend of the cylinder, when this is
hollow.

According to one feature of the invention, the at@r box comprises a
plurality of cylinders.

Thus, there are as many retaining members equipi@dirst plate as
there are cylinders provided for or mounted ingt@rage box and/or there are as many
passage orifices made in the first plate as theredinders provided for or mounted in
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the storage box and/or there are as many retamermgbers equipping the second plate
as there are cylinders provided for or mountedhéstorage box.

According to one feature of the invention, eachnzgr comprises a body,
a first end and a second end opposite the first Addantageously, the first end is
intended to be equipped with a cock or a valve.

According to one feature of the invention, the setend of each cylinder
is configured to index and immobilize the positadrthe cylinder, when said cylinder is
in the mounted position in the storage box.

For preference, the second end of each cylinderahasn-circular non-
hemispherical polygonal cross section.

More preferably still, the second end has a cressian in the form of a
multi-branch star, the branches being configurethtiex the cylinder and prevent the
cylinder from rotating.

According to one feature of the invention, the tbngf the second end of
the cylinder is greater than the longitudinal exgdan of said cylinder, making it
possible to prevent the cylinder from coming outtttd passage orifice in the second
plate.

According to another feature of the invention, themary structure
comprises at least one intermediate element orespaiece configured to provide the
interface between each cylinder and the primanyctiire. The intermediate element
guarantees the absence of contact between thedeylend the frame, for example
metal-to-metal contact, which would cause prematvearing of the second end of the
cylinder and notably damage to the, for exampleoston-resistant, coating applied to
this region of the cylinder.

For preference, the at least one intermediate eleisea ring or a gasket
made of rubber or of elastomer. Advantageouslyathieast one intermediate element
has a hardness of between 70 Shore A and 60 Shqoeeferably between 80 and 90
Shore A.

According to one feature of the invention, the edst one intermediate
element is removable with respect to the primamycstre.

According to one feature of the invention, eacheast one intermediate
element is configured to accept and conform todhape of the second end of each
cylinder on an interior face.

According to one feature of the invention, eacheast one intermediate
element is configured to accept and conform tosthepe of a housing formed on the
primary structure on an exterior face.
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The invention will be better understood by virtuettte description which
follows, which refers to some embodiments accordinthe present invention given by
way of nonlimiting example and explained with reiece to the attached schematic
drawings in which:

- figure 1 is a schematic depiction of a first agafation of storage frame
according to the invention,

- figure 2 is a schematic depiction of a secondfigaration of storage
frame according to the invention

- figure 3 is a perspective view of a storage frameeording to a first
embodiment of the invention,

- figure 4 is a perspective view from above of sherage frame depicted in
figure 3,

- figure 5 is a view in part section on A-A of thrage frame depicted in
figure 4,

- figure 6 is a detailed perspective view of the@emppart of the storage
frame according to a first embodiment of the ini@mt

- figure 7 is a detailed perspective view of thevdo part of the storage
frame according to a first embodiment of the ini@mt

- figure 8 is a perspective view of the lower paftthe storage frame
according to a first embodiment of the invention,

- figures 9 to 14 are schematic views depicting theunting of a box
according to the invention in a frame according fost embodiment of the invention,

- figures 15 to 18 are schematic views depictimg hounting of several
boxes according to the invention in a single frammatever the embodiment of storage
frame according to the invention,

- figures 19 to 23 are schematic views depictimg mounting of a box
according to the invention in a frame accordingatssecond embodiment of the
invention,

- figure 24 is an alternative form of embodimentloé mounting depicted
in figures 19 to 23.

The storage frame 100 according to the inventiompreses a primary
structure 101 in which there is arranged at least storage box 102 according to the
invention, as illustrated in figures 1 to 3. Therage box 102 according to the invention
103 is intended to contain a plurality of cylind&@3 of pressurized fluid, and notably
pressurized gas, as illustrated in figure 3.

As can be seen in the figures, the storage boxwiifRits cylinders 102
thus forms a physical entity distinct (separableif the storage frame 100.
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The cylinders 103 are arranged in the storage b@X yertically or
horizontally with respect to the ground. Furtherejoas illustrated in figure 1, the
arrangement of the cylinders 103 in the storage 1% may be according to a first
configuration illustrated in figure 1 or accorditga second configuration illustrated in
figure 2. In figure 1, the cylinders 103 are align@& two directions and arranged
without contact with one another. In figure 2, ttydinders 103 are aligned in one
direction and arranged in a staggered configuratiansecond direction.

The mounting of the cylinders 103 in the storage h62 is performed
independently of the storage frame 100 as descriimdinafter with reference to
figures 9 to 14 according to a first embodimenaccording to a second embodiment as
depicted in figures 19 to 23.

The storage box 102 comprises at least one fiese dl extending in a first
direction substantially perpendicular to the di@ttof mounting of the cylinders 103,
as illustrated in figures 3, 4 and 5.

As illustrated in figure 5, the first plate 1 congas a plurality of passage
orifices 3 each configured to accept the first df@a of each cylinder 103. More
particularly, the first end 103a of each cylindéB81s equipped with a collar 103c that
passes through the passage orifice 3 and comprisksulder that comes into abutment
against the first plate 1. Furthermore, the passaifjees 3 made in the first plate 1 are
arranged regular distances apart.

In the example illustrated particularly in figure the first plate 1 is
equipped with the first plurality of retaining mearb 4 which are configured to each
collaborate with the collar 103c equipping thetfead 103a of each cylinder 103. For
preference, each retaining member 4 exhibits agrnat screw thread configured to
collaborate with an external screw thread formedfesn collar 103c of each cylinder
103.

As illustrated in figures 3, 7 and 8 in particuléine storage box 102
comprises at least one second plate 2 extendirtbeirfirst direction and positioned
facing the first plate 1 from a predetermined dis&a

In the example illustrated in figure 8, the secptate 2 exhibits a plurality
of passage orifices 6 acting as retaining membei® @he second end 103b of each
cylinder 103. The passage orifices 6 made in tloersk plate 2 are arranged a regular
distance apart.

Each passage orifice 6 of the second plate 2 arfigcooed to collaborate,
through having a complementary shape, with thersead 103b of each cylinder 103.
In the example illustrated in figures 7 and 8, skeond end 103b of each cylinder 103
is polygonal in shape, having a star-shaped cresisos. The passage orifices 6 of the
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second plate 2 forming the retaining members Gcardigured to hold the second end
103b of each cylinder 103 while at the same timiil#ting at least one determined
degree of freedom.

As illustrated, this degree of freedom is notablyditudinal, which means
to say that the second end 103b of the cylinderri@@ have a limited clearance in the
second plate 2 in the longitudinal direction of tiyéinder.

As illustrated in figures 5 to 7, the storage bo82 lcomprises an
immobilizing device 7 configured to connect theffiplate 1 to the second plate 2 while
at the same time exhibiting at least one degreleeeflom. The immobilizing device 7
comprises several screw/nut assemblies extendinga irdirection substantially
perpendicular to the direction in which the firéate 1 and the second plate 2 extend.
Each screw/nut assembly passes through the fatt fland the second plate 2.

Other equivalent immobilizing devices (studs, eate conceivable.

According to the invention and as visible in fig@gethe primary structure
101 of the storage frame 100 comprises several wgddgements 101a. In the mounted
position as illustrated in figure 8, the second &68b of each cylinder 103 rests on a
wedging element 101a of the primary structure 101.

As illustrated in figure 7, the storage box 102fiked to the primary
structure 101 by means of fixed mechanical conaestO at the level of the second
plate 2 and by means of mobile mechanical connexi#oat the level of the first plate 1
as visible in figures 3 to 7.

The mounting of a storage box 102 according tarkiention in a storage
frame 100 according to a first embodiment will nbe described with reference to
figures 9 to 14.

The cylinders 103 are first of all mounted betweefirst plate 1 and a
second plate 2. More specifically, the first en@d.0f each cylinder 103 passes through
a passage orifice 3 made in the first plate 1 &edsecond end 103b of each cylinder
103 passes through a passage orifice 6 made settwand plate 2 as visible in figure 9.

As illustrated in figure 10, the first end 103aeafch cylinder 103 is fixed
to the first plate 1 by means of retaining membkerMore particularly, each first end
103a of each cylinder 103 is equipped with a theeadollar 103c onto which a
retaining member 4, for example a nut or a retgiming, is screwed. Furthermore, the
second end 103b of each cylinder 103 is retaineough its collaboration, through
having a complementary shape, with the passagee6f made in the second plate 2.
Each passage orifice 6 in the second plate 2 iherdbrms a retaining member. A
system of the pulley block type and a jig may adageously be used to make it easier
to mount the cylinders 103 inside the storage ik 1
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In order to immobilize the storage box 102, an irbitizing device 7 is
arranged between the first plate 1 and the seclatd p. More particularly, a plurality
of screw/nut assemblies is installed in the storage 102 as can notably be seen in
figure 10, and allows the first plate 1 to be carted to the second plate 2.

In figure 11, the storage box 102 is inserted af@rimary structure 101 to
form the storage frame 100. A lifting system of théley block or crane type may be
used.

In figure 12, the storage box 102 is adjusted audied inside the primary
structure 101 of the storage frame 100 by meamnsaifile mechanical connections 8
perpendicular to the direction of the first plat the level of the first plate 1, and by
means of fixed mechanical connections 9 at thd [evihe second plate 2.

The mechanical connections comprise for examplewsand nut or screw
and tapping or stud and nut and/or bolt systemangr other appropriate system that
allows the storage box 102 to be secured insideringary structure 101 of the frame.

For preference, the fixed mechanical connectiomarfiobilize the second
plate 2 on the primary structure in all three dimts in space (fixed point with no
degree of freedom). For example, several screwas8 fhrough passages made in the
second plate and fix this plate 2 to the primarycttire 101. Note that this second plate
2 may comprise orifices (star-shaped or otherwtisa) complement the exterior shape
of the second end of the cylinders 103b, to imnimdi$ame in terms of rotation.

The mobile mechanical connections 8 immobilize fir& plate 1 on the
primary structure 101 in two directions (immobilima in the plane of the first plate 1)
while at the same time allowing the first plate 1llimited travel in a direction
perpendicular to the plane of the first plate 1.atvtihat means to say is that the first
plate 1 can move in a direction parallel to thegitudinal axis of the cylinders 103,
notably to absorb longitudinal expansion therebé (travel is limited vertically when
the cylinders 103 are arranged oriented vertidallifgures 9 and 10 for example). This
limited movement has an amplitude for example tif 30 mm and notably of 20 mm.

This also makes it possible likewise to absorbatamns in dimensions
between the storage box 102 and the primary stictQl of the frame (in order to
adapt to suit the longitudinal dimensional toleesand/or expansion tolerances).

In figure 13, the connecting-up is carried out ahd gas distribution
systems 10 are installed, then the primary strectOn is closed.

Finally, as illustrated in figure 14, equipment (dlates, reinforcers, user
facade, etc.) is fitted on the lateral faces ofdtwage frame 100 formed. In the case of
a storage frame 100 for storing cylinders 103 lomially, the storage frame 100 is
turned over on the ground onto its lower part ideorto stand it upright.
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The mounting of a storage box 102 according tartkiention in a storage
frame 100 according to a second embodiment will bhenwdescribed with reference to
figures 19 to 23.

The second embodiment of the storage frame 100rdiogo to the
invention differs from the first embodiment in thiae second plate 2 of the storage box
102 is omitted and replaced by a portion of thenpriy structure 101.

More specifically and as illustrated in figure 18e primary structure 101
exhibits a plurality of housings 101b made in atiporof said primary structure 101. In
a first mounting step, intermediate elements 1Glspacer pieces are positioned in said
housings 101b so as to provide the interface betle® cylinders 103 and the primary
structure 101.

As can be seen in figure 20, each at least onemettiate element 101c is
configured to accept and conform to the shape oh deusing 101b formed on the
primary structure 101, on an exterior face.

The cylinders 103 are then placed in each interatedzlement 101c as
visible in figure 21. Each intermediate element 04 configured to accept and
conform to the shape of the second end 103b of @dtider 103 on an interior face.

Next, the first plate 1 is positioned at the lewkthe first end 103a of each
cylinder 103.

Finally, as illustrated in figure 23, connectingiggerformed, namely the
connecting system and piping 10 with which the agerframe 100 is equipped are
mounted, by cohabitation with the outlets of valwesunted at the outlet of the
cylinders 103, and the gas distribution systemdrestlled, then the primary structure
101 is closed and equipment 11 (plates, reinforeesesr facades, etc.) is installed on the
lateral faces of the storage frame 100 formedhidase of a storage frame 100 for
storing cylinders 103 horizontally, the storagarfeal00 is turned over on the ground
onto its lower part in order to stand it upright.

In an alternative form of embodiment depicted igufe 24, the storage
frame 100 comprises a locking device comprisindeatt one locking member 12
configured to pass through the primary structuré 40d also the second end 103b of
the cylinder 103 when this is hollow.

When the storage frame 100 has capacity for sewtoshge boxes 102,
each storage box 102 is mounted independentlyustrdted in figures 15 and 16. The
storage boxes 102 are then grouped together aathbkd in the primary structure 101
which accommodates them as illustrated in figuiearid 18.

For a storage frame 100 that stores vertical cglisdthe storage frame 100
is positioned on the ground on its lower face. Bostorage frame 100 for storing
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horizontal cylinders, the storage frame 100 is gpwsed on the ground on one of its
lateral faces.

In the example illustrated in figures 15 to 18,t@rage box 102 contains
from four to sixteen cylinders 103. A storage frad®@0 designed according to the
invention is constructed modularly with one to featiorage boxes 102. For example, a
storage frame 100 for storing sixteen cylinders @#68ording to the invention can be
designed on the basis of a storage box 102 foeeixtylinders. A storage frame 102
for sixty four cylinders 103 is designed on theivas four storage boxes 102 for
sixteen cylinders 103.

Of course, the invention is not restricted to thrediments described and
depicted in the attached figures. Modifications agmpossible, notably regarding the
makeup of the various elements or through the gubseh of technical equivalents,
without thereby departing from the scope of pratecof the invention.
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CLAIMS

1. A storage frame (100) for cylinders of pressurifledd, comprising a
primary structure (101) and at least one storage (i02) for storing at least one
cylinder (103) of pressurized fluid, said at leasé storage box (102) being mounted in
the primary structure (101), the storage box (a#hprising at least one first retaining
member (4) configured to collaborate fixedly witfirat end (103a) of a cylinder (103),
and at least one second retaining member (6) amefito collaborate with a second
end (103b) of the cylinder (103), characterizethiasit the second retaining member (6)
is configured to maintain the position of the set@md (103b) of the cylinder (103)
while at the same time exhibiting at least one mieiteed degree of freedom, the box
comprising at least one first plate (1) extendingaifirst direction, the first plate (1)
comprising at least one passage orifice (3) condiduo accept at least part of the first
end (103a) of the cylinder (103) in the mountedtpos

2. The frame as claimed in claim 1, in which the bamprises several
passage orifices (3) equipping the first plategiidl configured to each accept the first
end (103a) of each cylinder (103) mounted or inéehid be mounted in the storage box
(102), the passage orifices (3) being arrangederitst plate (1) a regular or irregular
distance apart.

3. The frame as claimed in claim 1, in which the fpkite (1) is equipped
with the first retaining member (4) of the stordgex (102), said first retaining member
(4) being configured to collaborate with a colla®3c) equipping the first end (103a) of
the cylinder (103).

4. The frame as claimed in claim 3, in which the atsteone retaining
member exhibits an internal screw thread configucedollaborate with an external
screw thread formed on the collar of the first ehthe cylinder.

5.The frame as claimed in any one of claims 1 toofngrising at least
one second plate (2) extending in the first dimttnd positioned facing the first plate
(1) from a determined distance.

6. The frame as claimed in claim 5, comprising a sdaetaining member
(6) corresponding to a passage orifice (6) madkearsecond plate (2) and configured to
at least partially accept the second end (103t)etylinder (103).

7.The frame as claimed in claim 6, comprising seves&ining members
corresponding to passage orifices made in the septate and configured to each
accept the second end of each cylinder mountedenstorage box, said retaining
members being arranged a regular or irregular mistapart.
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8. The frame as claimed in claim 7, in which each pgssorifice of the
plurality of the second plate are configured to ladmbrate, through having a
complementary shape, with the second end of eduidey.

9. The frame as claimed in any one of claims 5 to @ngrising an
immobilizing device (7) configured to connect tlistf plate (1) to the second plate (2)
while at the same time exhibiting at least one eegf freedom.

10.The frame as claimed in claim 9, in which the imitipimg device (7)
comprises at least one screw/nut assembly exteniling direction substantially
perpendicular to the direction in which the firtp (1) and the second plate (2) extend.

11.The frame as claimed in claim 10, in which the aéneit assembly
passes through the first plate and the second. plate

12. The frame as claimed in any one of claims 5 to ibhllwhich the
storage box (102) is fixed to the primary struct(it®1) by means of at least one fixed
mechanical connection (9) at the level of the sdqaate (2) and by means of at least
one mobile mechanical connection (8) at the le¥¢he first plate (1).

13.The frame as claimed in claim 12, characterizeith@ the at least one
fixed mechanical connection (9) immobilizes therae box (102) on the primary
structure (10) in all three directions in space.

14.The frame as claimed in claim 12 or 13, charaaerin that the at
least one mobile mechanical connection (8) immpédithe storage box (102) on the
primary structure (10) in the two direction of ghkane of the first plate (1) while at the
same time allowing limited axial travel in the thidirection in space which is parallel
to the longitudinal axis of the cylinders.

15.The frame as claimed in any one of claims 1 to ib4which the
primary structure of the frame comprises at least wedging element intended to
accept the second end of at least one cylindehat) in the mounted position, the
second end of each cylinder rests on a wedgingezieof the primary structure.



