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frame members do not get as hot as the middle frame members. The present
invention relates to a casing used for  To account for uneven expansion,
the middle industrial kilns, and more particularly to an improved  frame
members are made non-contiguous, and rigid- casing for tunnel-shaped kilns.
5   ly fixed only atone end. Outersteel plates extend con- A conventional
roller hearth kiln known as an in-  tinuously from the top to the bottom
frame members, dustrial kiln has a kiln made of refractory bricks in the
and are fixed at both longitudinal ends. This docu- form of a tunnel, which
is housed or stored in a casing  ment therefore discusses a wayof taking
intoaccount made of heat resisting steel. The casings are con-
non-uniformity in expansion of the frame between nected in the longitudinal
direction of the kiln to form   10  the middle section and the top and
bottom. This docu- a tunnel-shaped kiln usually several tens of meters in
ment forms the basis of the pre-characterising part of total length.
claim 1. FIGURES 9(a), 9(b) and 9(c) in the accompany-      It is therefore
desirable to provide an improved ing drawings show a conventional casing
unit. A cas-  kiln casing preventing the increase in total length of ing
unit 1 comprises horizontal frame members 2 pro-  15  the casing caused by
the heat conducted from inside vided in a longitudinal direction of the
kiln, horizontal  of the kiln, or at least preventing excessive increase
frame members 3 provided on the bottom of the kiln  in total length of the
kiln. in an axial direction of rollers (not shown) and vertical
Consequently, it may be possible to provide an frame members 4 standing
vertically at both ends of  improved kiln casing preventing occurrence of
the the horizontal frame members 3. Bottom plates 7 and   20   malfunction
of the kiln and the peripheral devices side plates 5 are fixed to inner
sides of frame mem-  around the kiln. bers 2, 3 and 4 attheir outer
peripheries by spot weld-  The present invention provides a casing for a
kiln ing. Supporting fittings 6 are provided between upper  including at
least one casing unit comprising upright vertical frame members 4 and lower
vertical frame  and horizontal frame members rigidly assembled to- members
4. Rollers indicated by dotted line 8 in FIG-  25  gether according to the
shape of the kiln, and outer URE 9(c), are inserted in a width direction of
the kiln.  plates secured to the frame members to coverspaces A plurality
of rollers 8 are arranged in a parallel rela-  defined by the frame
members, tionship with each other in a longitudinal series along  wherein
the outer plates are fixed to the frame the kiln.
member by securing means over only a short longi- However, a problem with
such a conventional  30  tudinal extent of the plates, whereby the
remaining casing for kilns is that the total length of the kiln in-  major
longitudinal proportion of the plates can ex- creases during firing
operations. The side plates 5  pand thermally with longitudinal movement
relative and the bottom plates 7 adjacent in a longitudinal di-  to the
longitudinal frame members; rection of the kiln and welded to each other
expand      and in that guide fittings are provided at or themselves
according to the high temperature, which   35  near spacings between
longitudinally adjacent said causes accumulation in total length. As a
result, the  outer plates to support the plate ends slidably and al- total
length of the casing increases so that the dis-  low the longitudinal plate
spacing to vary under such tance between the kiln and the peripheral
devices  expansion. provided in front of and in the rear of the kiln is
The outer plates may comprise side plates dis- changed, causing problems.
40  posed on the side wall of the casing unit. In addition, when the side
plates 5 and the bot-   The outer plates may comprise bottom plates dis-
tom plates 7 do not perform thermal expansion uni-  posed on the bottom
wall of the casing unit. formly, the adjacent side plates 5 and the bottom
The securing means may include welding. plates 7 themselves compress and
interfere with        The securing means may include a bolt. each other,
resulting in deformation of the casing and   45  The securing means of the
outer plates may be dislocation of the kiln center, which often leads to
located at, near or around the centres of the outer misalignment of the
kiln itself particularly when the  plates, in a longitudinal direction of
the kiln, prefer- temperature of the kiln is elevated or lowered. Distor-
ably at or adjacent side edges thereof. For example, tion also occurs in
the pipings or ducts around the  the securing means of the outer plates may
be locat- kiln.                                         50  ed on two or
three positions in the vicinity of the cen- It may be noted that
US-A-4764108 describes a   ter of the both opposite ends of the outer
plates in the kiln in which there is an outer and an inner shell. The
longitudinal direction of the kiln. outer shall is rigidly fixed to
afoundation, butthe inner  A plurality of the casing units may be linked
with shell may slide relative to the foundation. This design  each other in
the longitudinal direction to form an is intended to simplify construction,
as the oven may   55  elongate casing e.g. for a tunnel kiln. be built out
of several modules.                       In such an arrangement, the outer
plates are sup- FR-A-2268236 describes a kiln housing for a roll-  ported
slidably relative to the upright or horizontal er-type kiln, in which top
and bottom longitudinal  frame members. The ends of the outer plates can be
2 



3                   EP 0 443 744B1                  4 supported by guide
fittings slidably in a longitudinal  horizontal bottom link frame member 16
connecting direction of the kiln, so that their ends are slidable in  the
horizontal bottom frame members 14 with each the guides in the longitudinal
direction. The outer  other at the opposite ends is provided at the bottom
plates adjacent in the longitudinal direction expand   5   of the casing
unit 10 in a width direction of the kiln. freely in a longitudinal
direction of the kiln in a spac-  The vertical frame members comprise a
vertical ing formed between the adjacent outer plates so that  upper frame
member 17 and a vertical lower frame the adjacent outer plates will not
interfere with each  member 18. The horizontal top frame member 11 Is
other. Accordingly, when the outer plates expand   linked with the
horizontal upper frame member 12 by thermally, the casing does not expand
remarkably in  10  the vertical upper frame member 17. The horizontal total
length.                                      lower frame member 13 is
linked with the horizontal In particular this is achieved by fixing the
outer  bottom frame member 14 by the vertical lower frame plates
longitudinally relative to the frame members at  member 18. Ajack bolt 28
is mounted to the lower end onlyashort longitudinal region thereof sothata
major  of the vertical lower frame member 18. A supporting proportion of
the plate length can expand longitudin-  15  means 24 is mounted between
the vertical upper ally relative to the frame members.                frame
member 17 and the vertical lower frame mem- By way of example, the drawings
show an em-     ber 18. bodiment.
Now an outer plate will be described. As shown FIGURE 1 is a partial
elevational view showing  in FIGURES 1 and 2, upper side plates 21 are
welded the inner side of a casing for a kiln in accordance with  20  to the
horizontal top frame member 11 and the hori- the present invention.
zontal upper frame member 12 respectively at short FIGURE 2 is a partial
elevational view showing  upper and lower Intermediate portions [err] and
[err] the outer side of the casing.                      thereof, in
longitudinal register, to locate them in rec- FIGURE 3 is a front view of
the casing.        tangular spaces defined by the horizontal top frame
FIGURE 4 is a plan view of the casing.     25   member 11, the horizontal
upper frame member 12 FIGURE 5 is a perspective view showing horizon-  and
the vertical upper frame member 17. Lower side tal and vertical frame
members.                    plates 22 are welded to the horizontal upper
frame FIGURE 6 is a plan view showing the mounting    members 13 and the
horizontal bottom frame mem- conditions of a guide fittings.
bers 14 respectively at the upper and lower inter- FIGURE 7 is a sectional
view taken along a line   30   mediate portions [err] and [err], so that
they are located VII - VII in FIGURE 6.                             within
rectangular spaces encircled by the horizontal FIGURE 8 is an enlarged view
of portion Vil in  lower frame member 13, the horizontal bottom frame
FIGURE 3.                                          member 14 and the
vertical lower frame member 18. FIGURE 9(a) is a plan view of a casing unit
in ac-  As shown in FIGURES 1 and 6, guide fittings 40 cordance with the
prior art.                  35  are provided in spacings [err] formed
between adjacent FIGURE 9(b) is an elevational view of the casing  upper
side plates 21. As shown in FIGURE 7, each of units shown in FIGURE 9(a).
the guide fittings 40 comprises a bolt 42 which ex- FIGURE 9(c) is a front
view of the casing units of  tends through the vertical upper frame member
17 FIGURE 9(a).                                       provided on outside
of the kiln with respect to the up- 40  per side plate 21, a pressing plate
43 located in the DETAILED DESCRIPTION OF THE EMBODIMENT             inside
of the kiln and a nut 44 threadingly engaged with the bolt 42. The guide
fitting 40 are secured to In FIGURE 1 through 8, a casing for a kiln con-
the upper side plates 21 by fastening the bolt 42 and structed according to
the present invention is shown.  nut 44. The end 21 b of the upper side
plates 21 are The casing for a kiln is used for a roller hearth  45
slidable in right and left directions as viewed in FIG- kiln. The roller
hearth kiln utilises casing units linked  URE 7. with each other in a
longitudinal direction of the kiln,  The upper side plate 21 has a bent
portion 21a and is of the order of several tens of meters in total  which
is horizontally bent at the top thereof as shown length.
in FIGURE 8. The bent portion 21a is slidable along Acasing unit 10
comprises vertical and horizontal  50  the horizontal upper frame member
11. This enables frame members as shown in FIGURE 5.                the
bent portion 21a to freely expand or contract rel- Referring to the frame
members, a horizontal top  ative to the horizontal top frame member 11 in a
long- frame member 11, a horizontal upper frame member   itudinal direction
of the kiln when the upper side plate 12, a horizontal lower frame member
13, and a hori-  21 is thermally expanded. zontal bottom frame member 14
are provided in a   55   As shown in FIGURES 3 and 4, ceiling members
longitudinal direction of the kiln. A horizontal bottom  20 are rested on
the bent portions 21 a of the upper intermediate frame member 15 is
provided between   side plates 21. The bottom plates 26 and 27 used as 



the horizontal bottom frame members 14, which are  outer plates are located
in a space encircled by the provided at the opposite ends of the casing
unit 10. A  horizontal bottom frame member 14, the horizontal 3    5
EP 0 443 744 B1                 6 bottom intermediate frame member 15 and
the hori-    nal direction of the kiln are free from the vertical zontal
bottom linking member 16. The bottom plates  frame members or horizontal
frame members. There- 29 and 27 are welded to the horizontal bottom inter-
fore, the outer plates adjacent with each other in the mediate frame
members 15 at the positions shown by   5   longitudinal direction will
freely expand or contract A. The bottom plates 26 and 26, bottom plates 27
and  without interfering with each other according to ther- 27 are adjacent
to with each other in a longitudinal di-  mal expansion or contraction. As
a result, such ad- rection ofthe kiln, and spaced ata spacing t3 between
vantages are achieved that the casing will not expand the each of them,
wherein the bottom plates 26 and   remarkably in total length and will not
interfere with 27 expand or contract freely. A kiln body Is disposed   10
peripheral equipment and ducts around the kiln, and within the described
casing unit 10.                 hence will ensure the safety of the kiln.
The plates21,22,26,27 are disposed atthe inside of the frame members. In
the casing unit 10 subjected to heat from the  Claims kiln, the upperand
lowerside plates 21 and 22 extend   15 in a longitudinal direction of the
kiln while the side  1. A casing for a kiln including at least one casing
plates 21 and 22 are secured to the frame members       unit comprising
upright and horizontal frame 11, 12, 13 and 14 at the described welded
points. At    members (11-18) rigidly assembled together ac- this time, the
end portion of the upper side plate will  cording to the shape of the kiln,
and outer plates not interfere with the end portion of the lower side   20
(21,22,26,27) secured to the frame members to plate since the spacings
[err] and [err] absorb the expan-    cover spaces defined by the frame
members, sion of the side plates. Atthe same time the adjacent
characterised in that the outer plates are bottom plates 27 and 27, 26 and
26 will not interfere   fixed to the frame member by securing means with
each other since the spacing t3 absorbs the ex-    (A,B,C) over only a
short longitudinal extent of pansion of the adjacent bottom plates.
Accordingly,  25  the plates, whereby the remaining major longitu- the
total length of the casing unit 10 will not increase  dinal proportion of
the plates (21,22,26,27) can remarkably and the total length of the casing
will not  expand thermally with longitudinal movement increase remarkably
either, since such casing units     relative to the longitudinal frame
members (11- are linked with each other in a longitudinal direction  14);
of a kiln and form the casing for the kiln. As a result,  30  and in that
guide fittings (40) are provided the casing prevents the kiln from
interfering with per-  at or near spacings (t) between longitudinally ad-
ipheral equipment and piping, which are provided in    jacent said outer
plates to support the plate ends front of or at the rear of the kiln.
slidably and allow the longitudinal plate spacing In the above mentioned
embodiment, means for         (t) to vary under such expansion. securing
the frame members 11 through 16 to the up-  35 per side plate 21 and lower
side plates 22 or the bot-  2. A casing for a kiln according to claim 1
wherein tom plates 26 and 27 functioning as outer plates is     the
securing means for a said outer plate is locat- welding. However, it will
be recognized that there are  ed in the vicinity of the longitudinal center
there- other equivalent means of securing in the present       of.
construction such as bolts or otherfastening means.  40 It is desirable to
fix the outer plates in opposite posi-  3. A casing for a kiln according to
claim 1 or claim tions In the vicinity of the center thereof. It would be
2 wherein the securing means for a said outer possible to fix the side
plates at one point located up-  plate is located at two or three positions
in the vi- per and center thereof and to secure the lower end of   cinity
of the longitudinal center thereof. the side plates by the guide fittings.
It would be also   45 possible to fix the side plates at a plural number of
4. Acasingfora kiln according to anyone of the pre- positions for sound
securing, for example, a several    ceding claims wherein said securing
means fix positions in the vicinity of the center of the side     the outer
plates longitudinally relative to the plates.
frame members at a locality (A,B,C) on one or Similarly the guide fittings
may take a number of  50  both longitudinally-extending edges thereof.
possible forms provided that they serve their func- tion, as described
above, of helping to retain the outer  5. Acasing for a kiln according to
any one of the pre- plates in position on the frame members while allow-
ceding claims wherein said outer plates comprise ing them a degree of at
least longitudinal movement     side plates (21,22) disposed at the side
wall of 



relative to the frame member at the guide fitting lo-  55  the casing unit.
cation. As will be apparent from the foregoing, the pres-  6. Acasingfora
kiln according to anyone of the pre- ent invention provides an improved
casing for kiln,     ceding claims wherein said outer plates comprise
wherein the ends of the outer plates in the longitudi-  bottom plates
(26,27) disposed at the bottom wall 4    5                   EP0443744B1
6 bottom intermediate frame member 15 and the hori-   nal direction of the
kiln are free from the vertical zontal bottom linking member 16. The bottom
plates  frame members or horizontal frame members. There- 29 and 27 are
welded to the horizontal bottom inter-  fore, the outer plates adjacent
with each other in the mediate frame members 15 at the positions shown by
5   longitudinal direction will freely expand or contract A. The bottom
plates 26 and 26, bottom plates 27 and  without interfering with each other
according to ther- 27 are adjacent to with each other in a longitudinal di-
mal expansion or contraction. As a result, such ad- rection of the kiln,
and spaced at a spacing t3 between  vantages are achieved that the casing
will not expand the each of them, wherein the bottom plates 26 and
remarkably in total length and will not interfere with 27 expand or
contract freely. A kiln body is disposed   10  peripheral equipment and
ducts around the kiln, and within the described casing unit 10.
hence will ensure the safety of the kiln. The plates 21,22,26,27 are
disposed at the inside of the frame members. In the casing unit 10
subjected to heat from the  Claims kiln, the upper and lowerside plates 21
and 22 extend   15 in a longitudinal direction of the kiln while the side
1. A casing for a kiln including at least one casing plates 21 and 22 are
secured to the frame members       unit comprising upright and horizontal
frame 11, 12, 13 and 14 at the described welded points. At    members (11
-18) rigidly assembled together ac- this time, the end portion of the upper
side plate will  cording to the shape of the kiln, and outer plates not
interfere with the end portion of the lower side   20  (21,22,26,27)
secured to the frame members to plate since the spacings [err] and [err]
absorb the expan-    cover spaces defined by the frame members, sion of the
side plates . At the same time the adjacent       characterised in that the
outer plates are bottom plates 27 and 27, 26 and 26 will not interfere
fixed to the frame member by securing means with each other since the
spacing t3 absorbs the ex-    (A,B,C) over only a short longitudinal extent
of pansion of the adjacent bottom plates. Accordingly,  25  the plates,
whereby the remaining major longitu- the total length of the casing unit 10
will not increase  dinal proportion of the plates (21,22,26,27) can
remarkably and the total length of the casing will not  expand thermally
with longitudinal movement increase remarkably either, since such casing
units     relative to the longitudinal frame members (11- are linked with
each other in a longitudinal direction  14); of a kiln and form the casing
for the kiln. As a result,  30  and in that guide fittings (40) are
provided the casing prevents the kiln from interfering with per-  at or
near spacings (t) between longitudinally ad- ipheral equipment and piping,
which are provided in    jacent said outer plates to support the plate ends
front of or at the rear of the kiln.                    slidably and allow
the longitudinal plate spacing In the above mentioned embodiment, means for
(t) to vary under such expansion. securing the frame members 11 through 16
to the up-  35 per side plate 21 and lower side plates 22 or the bot-  2. A
casing for a kiln according to claim 1 wherein tom plates 26 and 27
functioning as outer plates is    the securing means for a said outer plate
is locat- welding. However, it will be recognized that there are  ed in the
vicinity of the longitudinal center there- other equivalent means of
securing in the present       of. construction such as bolts or other
fastening means.  40 It is desirable to fix the outer plates in opposite
posi-  3. A casing for a kiln according to claim 1 or claim tions in the
vicinity of the center thereof. It would be  2 wherein the securing means
for a said outer possible to fix the side plates at one point located up-
plate is located at two or three positions in the vi- per and center
thereof and to secure the lower end of   cinity of the longitudinal center
thereof. the side plates by the guide fittings. It would be also   45
possible to fix the side plates at a plural number of  4. A casing for a
kiln according to any one of the pre- positions for sound securing, for
example, a several    ceding claims wherein said securing means fix
positions in the vicinity of the center of the side     the outer plates
longitudinally relative to the plates.
frame members at a locality (A,B,C) on one or Similarly the guide fittings
may take a number of  50  both longitudinally-extending edges thereof.
possible forms provided that they serve their func- 



tion, as described above, of helping to retain the outer  5. Acasing for a
kiln according to any one of the pre- plates in position on the frame
members while allow-    ceding claims wherein said outer plates comprise
ing them a degree of at least longitudinal movement     side plates (21,22)
disposed at the side wall of relative to the frame member at the guide
fitting lo-  55  the casing unit. cation. As will be apparent from the
foregoing, the pres-  6. Acasing for a kiln according to any one of the
pre- ent invention provides an improved casing for kiln,     ceding claims
wherein said outer plates comprise wherein the ends of the outer plates in
the longitudi-  bottom plates (26,27) disposed at the bottomwall 4    of
the casing unit.                                LAngsrichtung relativ zu
den Rahmenelementen fixiert. 7. A casing for a kiln according to any one of
the pre- ceding claims wherein said securing means in-   5   5. Gehause fOr
einen Ofen nach einem der vorher- cludes welding.
gehenden Ansprflche, worin die genannten Au- Benplatten Seltenplatten
(21,22) umfassen, die 8. Acasing fora kiln according to any one of the pre-
an der Seitenwand der Gehauseeinheit angeord- ceding claims wherein said
securing means in-      net sind. cludes a bolt.
10 6. Gehause fOr einen Ofen nach einem der vorher- 9. A casing for a kiln
as defined in any one of the   gehenden Anspruche, worin die genannten Au-
preceding claims wherein said casing includes a    Benplatten Bodenplatten
(26,27) umfassen, die plurality of the casing units linked with each other
an der Bodenwand der Gehiuseelnhelt angeord- in the longitudinal direction
of the kiln.  15     net sind. 7. Gehause fOr einen Ofen nach einem der
vorher- PatentansprOche                                       gehenden
Anspruche, worin das genannte Befe- stigungsmittel Schweilen umfallat. 1.
Gehiuse fMr einen Ofen, das zumindest eine Ge-  20 hiuseeinheit enthilt,
die senkrechte und hori-  8. Gehause fur einen Ofen nach einem der vorher-
zontale Rahmenelemente (11-18) umfaSt, die         gehenden Ansprflche,
worin das genannte Befe- entsprechend der Gestalt des Ofens starr zu-
stigungsmittel eine Schraube umfalt. sammengebaut sind, sowie Aul~enplatten
(21,22,26,27), die an den Rahmenelementen be-  25  9. Gehause for einen
Ofen nach einem der vorher- festigt sind, um von den Rahmenelementen defi-
gehenden Anspruche, worin das genannte Ge- nlerte Riume abzudecken,
hause eine Vielzahl der Gehiuseelnheiten in dadurch gekennzeichnet, daM die
AuSenplatten       Langsrichtung des Ofens miteinanderverbunden durch
Befestigungsmittel (A,B,C) nur Oiber eine    umfalt. kurze Lingserstreckung
der Platten am Rah-  30 menelement befestigt sind, wodurch der verbiel-
bende Hauptlingsteil der Platten (21,22,26,27)  Revendications sich in
LAngsbewegung relativ zu den lingsge- richteten Rahmenelementen (11-14)
durch War-   1. Enveloppe pour un four incluant au moins une me ausdehnen
kann;                        35       unite formant enveloppe comprenant
des ele- und dal% Fulhrungsarmaturen (40) an oder in der    ments de
chassis horizontaux et debouts (11-18) Nahe von Zwischenriumen (t) zwischen
in            assemblds rigidement les uns aux autres confor- Langsrichtung
benachbarten genannten Aullen-       m6ment A la forme du four, et des
plaques exter- platten vorgesehen sind, um die Plattenenden       nes
(21,22,26,27) fix6es aux blements de chas- gleitend zu tragen und zu
ermoglichen, daM die  40  sis pour couvrir les espaces definis par les ele-
langsgerichteten Plattenzwischenraume (t) unter    ments de chassis, elner
solchen Ausdehnung variieren.                     caractbrisee en ce que
les plaques exter- nes sont fix6es A l'elbment de chassis par des 2.
Gehiuse fOr einen Ofen nach Anspruch 1, worin      moyens de flxation (A,
B, C) sur seulement une die Befestigungseinrichtung fUr eine genannte  45
courts etendue longitudinale des plaques, par Aullenplatte sich in der Nahe
von deren lIangsge-  quo! la proportion longitudinale majoure restante
richteten Mitte befindet.                          des plaques (21, 22, 26,
27) peut se dilator ther- miquement avec un mouvement longitudinal rela- 3.
Gehiuse fOr elnen Ofen nach Anspruch I oder2,      tivement aux elements de
chAssis longitudinaux worin sich die Befestigungseinrichtung fir eine   50
(11-14); 



genannte Aulenplatte an zwei oder drei Positio-         et en ce que des
garnitures de guldage nen in der Nihe ihrer lingsgerichtsten Mitte be-
(40) sont prevues & ou pres des espacements (t) findet.
entre lesdites plaques externes longitudinale- ment adjacentes pour
supporter les extremites 4. Gehiuse fMr einen Ofen nach einem der vorher-
s5  des plaques de fagon coulissante et pour permet- gehenden Anspruche,
worin die genannte Befe-      tre une variation de l'espacement (t)
longitudinal stigungseinrichtung die AuWenplatten an einer      des plaques
sous une telle dilatation. Position (A,B,C) auf einer oder beiden ihrer
sich in Lingsrichtung erstreckenden  Kanten in      2. Enveloppe pour un
four selon la revendication 1, 5    9                   EP0443744B1
10 dans laquelle le moyen de fixation pourladite pla- que externe est
localis6 au volsinage de son cen- tre longitudinal. 5 ~~~~~~~~~EI111111
HEII 11111 11 l1ll 3. Enveloppe pour un four selon la revendication 1
c   L   M   S   * ou la revendication 2, dans laquelle le moyen de fixation
pour ladite plaque externe eat localis6e a deux ou trois positions au
voisinage de son centre longitudinal.                       10 4. Enveloppe
pour un four selon l'une des revendi- cations pr6cedentes, dans laquelle
ledit moyen de fixation fixe les plaques externes longitudina- lement
relativement aux elements de chAssis a   15 une position (A, B, C) sur l'un
ou les deux bords s'etendant longitudinalement de ceux-ci. 5. Enveloppe
pour un four selon l'une des revendi- cations pr6cedentes, dans laquelle
lesdites pla-  20 ques externes comprennent des plaques latera- les (21,
22) disposees a la parol laterale de l'unite formant enveloppe. 6.
Enveloppe pour un four selon l'une des revendl-  25 cations precedentes,
dans laquelle lesdites pla- ques externes comprennent des plaques de des-
sous (26, 27) disposees A la parol de dessous de l'unite formant enveloppe.
30 7. Enveloppe pour un four selon l'une des revendi- cations precedentes,
dans laquelle lesdits moyens de fixation comprennent le soudage. 8.
Enveloppe pour un four selon l'une des revendi-  35 cations precedentes,
dans laquelle lesdits moyens de fixation comprennent un boulon. 9.
Enveloppe pour un four selon l'une des revendi- cations precedentes, dans
laquelle ladite enve-  40 loppe comprend une pluralit d'unites d'envelop-
pes reliees les unes aux autres suivant la direc- tion longitudinale du
four. 45 50 55    


