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@ Heat transmission roll and a method and an apparatus for manufacturing such a roll,

@ The invention concerns a roll {12) comprising two
superposed webs (6, 7) of material one (6) of which is formed
with transverse ridges (10). At the ridge bases and tops are
formed indentations (22). The other web (7) is provided with
ribs (27) which are positioned in nesting relationship in the
indentations, whereby the webs are secured to one another.

The invention likewise concerns a method and a
machine for manufacturing rolls of this kind.
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Heat Transmission Roll and a Method and an Apparatus

for Manufacturing such a Roll

The invention concaerns a roll that is manufactured
from two superposed webs, -one of which is corrugated, The
roll is primarily intended for use in so called regsnera-
tive heat exchangers,

It is already known to manufacture rolls for
rotating heat-recovery devices by winding in superposed
relationship one smooth web and one corrugated web of a
metal foil, usually an aluminium foil, and joining to-
gether the two webs by means of an adhesive or bonding
agent of composite type. To wind together the two webs
the inner ends thereof are secured on a rotatably driven
core slesve., The smooth web is unreeled fraom a supply
roll onto a spindle provided with a braking mechanism,
The webs thus are wound into roll form while under some
tension from the smooth web supply roll, Since the torque
exsrcised by the core sleeve increases as the diamster
of the winding-on roll increases, the adhesive bond
between the smooth web and the ridges of the corrugated
web will brake at a certain degree of tension in thse
smooth web on account of the braking force exerted by
the un-winding spindle, and as a result one or several
of the winding turns of the webs will separate from one
another. As a consequence, the entire roll might collapse
when it is transferfad to a hardening oven for setting of
the adhesive, Although sufficient amounts of the binding
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agent may remain on the ridges of the corrugated web
after breakage of the bond to allow the ridges to adhers
to the smooth web, the adhesive on the smooth web at the
original points of adherence will, howsver, in this cass
be positioned on the gap between the ridges with the
consequential disadvantage that the cross-sectional area
for air passage through the rotatably driven roll of the
heat-recovery devices diminishes.

The purpose of the subject invention is to elimi-
nate the glueing operation completely while at the sams
time provide considerably more efficient exchange of heat
than in -heat exchangers fitted with rolls of prior-art
types,

In accordance with the invention are-used tuwo
superposed webs of which the first web is provided with
transverse equidistantly spaced ridges whereas the second
web is provided with longitudinal ribs, The characteristic
feature of the invention resides therein that the ridgss
of the first web are provided at the ridge tops as well as
at the ridge bases with indentations having a pitch
matching that of the ribs formed in the second web, in
which indentations engage said ribs formed in the second
web.

The invention also concerns a method of manufaé-
turing the roll, which method is characterised by the
steps of forming indentations on the ridges in the first
web at the ridge tops as well as the ridge bases, said
indentations having a pitch matching that of the ribs

formed in the second web, and guiding at least one of the

webhs so as to ensure that the ribs are positioned in said

indentations,
The invention likewise comprise a machine for

~manufacturing the roll in accordance with the invention,
~the machine being characterised in that it comprisss

j3$J,Fiist means arranged during the advancement of the second
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deb to form longitudinal ribs in said web, second !
maans arranged during the advancement of the first web

to form indentations at the ridge tops as well as at ridgs
bases of the first webs, said indentations having a pitch
matching that of the ribs, and third means arranged to
control one and/or both webs to ensure that the ribs of
the second web will engage on the indentations of the
first web, |

The invention will be described in closer detail
in the following with reference to the accompanying
drawings, wherein

Fig. 1 is a schematic view of a machine in
accordance with the invention, designed to manufacture
rolls consisting of two superposed and intsrconnected webs
of material,

Figs. 2-4 show in cross-sectional visws and on
an enlarged scale three different stations of producing
one of the webs of material,

Fig. 5 is a lateral view of the station
illustrated in Fig. &,

Figs. 6 and 7 are plan views of the roll winding-
-on station, showing one of the end sections of thé_
latter in different positions,

Fig. 8 illustrates on an enlarged scale a
vertical longitudinal section of the winding-on station
at the initial stage of the winding-on,

Fig. 9 is a similar visw showing a later stage of
the winding-on,

Fig. 10 shows on a still larger scale a section
through the outer edge of the rotatably driven end
section of the winding-on station, B

Fig. 11 is a perspective view of a portion of the
roll,

Fig. 12 shows on an enlarged scale a cross-
-sectional view through a part of the roll, S
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Fig. 13 is a section along line XIII-XIII in
Fig., 12 in the longitudinal direction of the roll, and

Fig., 14 is a partly cut end view of the roll.

At sach end of an elongate stand 1 are rotatably
mounted spindles 2, 3 each one holding a supply roll 4
and 5 of smooth aluminium foil webs 6 and 7. The stand
also supports a station 8 for impatrting corrugations to
the web 6 of material, a station 9 for forming indenta-
tions at the tops and basss of the ridges 10 of thse
corrugated web, and a station 11 to wind the two webs
6 and 7 into a roll 12.

The corrugation station 8 comprises two rota-
tably driven cooperating rollers 13, 14 of cog-wheel
appearance between which rollers the web 6 of material is
guided so that transverse ridges 10 are formed therein,

Station 9 which is the station in which the in-
dentations are formed at the tops and bases of the ridgss
is positioned after the corrugation station 8. Station 9
consists of two cog-wheel rollers 15, 16 and two back-up

rollsrs 17, 18, The latter arse provided with peripheral

beads 19 (sse Fig. 6)_having a shape matching the confi-

goration of notches 20 formed at the tops of the cogs 21
of the cog-wheel rollers 15, 16, Because of the flow of
material in the press nips formed by the rollers 15, 17
and 16, 18, respectively, indentations 22 are formed at
the ridge tops as well as at the ridge bases,

The indentations 22 at the tops and bases of ths
ridges 10 are displaced relative to one another by a
distance corresonding to half a pitch (see Fig. 13),
thus ensuring that the internal through-flow area
remains constant over the entire lsngth of..the channsl
A thus formed.

R support plate 23 is arranged after station 9,
on which plats the corrugated web 6 slides freely while
being advanced, The web further travels through a pair

»
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of guide or master rollers 24, 25 positioned ahead of
the winding-on station 11. These rollers control the
rotational speed of the rollers 13, 14 in relation to
the winding-on speed of the roll 12.

The smooth web 7 is advanced from its supply
roller 5, It travels through a2 pair of coopefating
rollers 26 (similar to follers'17,'18);whicﬁ‘are pro-
vided with periphsral beads to shape ribs 27 in ths web
7. The pitch of the ribs is identical with the pitch of
the indentations 22 formed at the tops and bases of the
ridges 10, Further, the weh 7 passes a heating device
28, preferably consisting of two nozzles communicating
with a source of hot air (not shown). Befors reaching the
winding-on station 11 the web 7 is quided for lateral
alignment by means of an aligner mechanism 29, whereby
is ensured that the ribs 27 of the web 7 are received in
nesting relationship in the indentations 22 of the web 6.
Since the web 7 is heated, it will retract uwhen coolsd, 5¥' ‘)
thus providing safe and secure attachment of ths two
webs 6, 7 forming ths roll 12 to one another.

The winding-on station 11 comprises tuwo coaxial
and rotatably mounted end sections 30, 31. The distance
ssparating the end sections in the operative position
is approximately equal to the width of the webs 6, 7
of material, of which the ribbed web 7 should have a
width which is fractionally (preferably by 2 millimeters)
narrowaer than the width of the corrugated web 6. The
shaft 32 of one of the end sections 30 is rotatably
mounted in a bearing 33 in the stand 1 and is driven via
a sprocket 34 at the outer end of the shaft 32, At the
end opposite the sprocket 34 the shaft 32 is shaped as
a trunnion 35 on which may be positioned one end of a
core slesve 36 on which the webs 6, 7 of matérial are
to be wound. An expandable clamping sleeve 37 secures the
slesve 36 to the trunnion 35, and a bolt 39 with a head

38 thereon passss axially through said clamping slesve 37,
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the opposite bolt end being formed with sxternal
threads coopsrating with internal threads formed on
tensioning sleeve 40 which is able to turn in shaft
32 but which is prevented from performing axial move-
ments.

The ohposite end section 31 is by means of its
shaft 41 rotatably mounted in a bearing 42Jat the outer
end of an arm 43, which 1is arrangsd to be pivoted out-
wards by means of a lesver 45 about a vertical shaft 44
provided on the stand 1. In the inner position (Figs, 7, 8
and 9) a pin 46 on the shaft 41 engages the free end of
the core slesve 36 (the left-hand end as seen in Figs., 8
and 9).

On the face facing the opposite end section 31,
the end section 30 is provided with a round disc 47 of
rubber or similar elastic material whdich by means of
screws 48 or equivalent members is attached along its
inner and outer edges to the end section 30 proper., In
the latter ars displaceably mounted a large number of
pistons 49 sach one of which is provided with a head 50
positioned in a depression 51 formed in the end section
internally of the round disc 47. The free ends 52 of the
pistons 49 project beyond the rear face 53 of the end
section 30,

Upon rotation of the end sections 30, 31 a
roller 54 rolls in contact with the rear face 53 of the
end section 30, said roller 54 being rotatably mountsd
on a shaft 55 at the lower snd of a guide bar 56, The
guide bar 56 is vertically displaceable by means of a
guide 57 in a guide track 58 formed in column 59 mounted
above the bearing 33, The guide bar 56 is connected with
an arm 60 projecting down in the gap 61 between ths end
sections 30, 31 and at the lower arm end is rotatably
mounted a load-exerting roller 62 positioned approxi-
mately level with the pressurse rollsr 54,

-
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When the arm 43 has been pivoted outwards (Fig, 6)
and a core sleeve 36 has been mounted in position with
one snd placed on the pin 35 and the expander slesve 37
clamped thereto, the ends of the webs 6 ahd'7 of material
ars sescured to the core slseve with the aid of an
adhesive, The drive mechanism oF tﬁe machine is sta:téd
and the winding-on of the webs dnﬁo thé_core sieébe 36
begins as a result of the rotation of the latter and of
the end sections 30, 31, The two webs 6, 7 are positioned
one on top of the other with the ribs 27 engaging in the
indentations 22, As one winding turn after the other is
wound onto the core slesve 36, the roller 62 is gradually
lifted, bringing along the arm 60 and the bar 56 including
the clamping roller 54, During the rotation of the end
section 30 the pistons 49 move past the roller 54 and in
doing so they are urged inwards by the latter into contact
with the round disc 47 which then projscts liks a bouw
somswhat inwards into the gap 61 between the end sectigans
30, 31, This exerts a lateral pressure on the most recent-
ly formed winding turns of the webs 6, 7, whereby thess
winding turns are clamped in position between the end
sections, This means that the pulling force exerted by
the shaft 32 is transferred directly to these most recent
winding turns and the tensile stress exerted by the wsb 7
which is provided with the ribs 27 and which is retained
in a taut condition by the braking mechénism provided on
the unwinding spindle 3, thus is taken by the friction
of the webs 6, 7 against the end sections 30, 31, The
innermost winding turns of the webs on the core slesvs 36
thus are relieved. Consequently; there is no risk o?
comprexsion of the winding turns already wound onto ths
core slsevs,

When the winding of the roller 12 is completed

and the outer winding turn has been fastened with the

J
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aid of an adhesive to the underlying winding turn, the

arm 43 is again provided outwards and the pressure on the g

expander sleeve 37 is relieved, The roll 12 together with
the core sleeué 37 may now be removed from the machine.
In the subsequent cooling of ths roll 12 at ;ddm'temper—
ature the above referred to fixation of £he &ebé takes

place owing to the contraction occurring through cooling

of the ribbed wsb. The fixation of the webs to one another

means that the finished roll cannot collapse,

The ribs 27 and the indentations 22 form through-
-flow channels A for the medium flowing through the heat
exchanger of the appearance shown in Fig, 13. This con-
figuration results in an enlargement of the heat-trans-
mission area and also means that the flow through the
channels A will be turbulent and not laminar. In laminar
flows (which would have been the case had the limiting

faces of the channels been completely straight) the

layser of the medium flowing closest to the limiting facss

acts as insulation, preventing the rest of the medium
from contacting these faces., The turbulent flow gensrated
in the channels of the roll in accordance with the-
invention means that a larger portion of the flowing
medium will come into close contact with the limiting
faces, The affect of this phenomenon and of the enlarge-
ment of the heat~transmission area of the channels A as
a result of the provision of the ribs 27 make for consid-
erably improved sxchange of heat,

The esmbodiment as described and illustrated is
to be regarded as an example only and the various parts
of the machine may be constructively altered in a variety
of ways within the scope of the appended claims., for
instance, the roller 54 externally of ths end section 30

may be replaced by a slip shoe supported by the bar 56.

‘Also the opposits end section 31 may be fitted with a

"

2)
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round disc 47 of an elastic material., The slip shoe may
have a length and/or width to ensure that it depresses
two or several pistons 49 at the same time, Thers arse
also othsr ways of reliéving the innermost winding
turns, An arrangement including the use of pneumati-
cally operated pistons which transfer the pulling force

to the outermost winding turn is likewise possibls.
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Claims

|
1, A roll intended for transmission of heat and ‘
comprising two superposed webs (6, 7) of material wound i
about a core slesave (36), the first ons (6) of said webs
provided with transverse equiistantly spaced ridges (10)
and the second web (7) provided with lengthwiss ribs

(27), characterised in that the ridges
(10) of the first web (6) are provided at the ridge tops |
as well as at the ridgse bases with indentations (22), said
indentations (22) having a pitch matching that of the-rib§
(27), in which indentations sngage said ribs faormed in thé
secaond web, .

2, A roll as claimed in claim 1, c h a rac- |
terised in that the indentations (22) Formadf
at the tops of the ridges (10) are displaced by half a |
pitch relative to the indentations formed at the ridgs
basses,

3. A method of manufacturing rolls according to
claim 1 by winding onto a rotatably driven core slesve
(36) two superposed webs (6, 7) of material, of which
webs the first one (6) is formed with transverse ridgss
(10) and the second one (7) with lengthwise ribs (27),
characterised by

forming indentations (22) on the ridges (10) in
the first web (6) at the ridge tops as well as the ridge
bases, said indentations (22) having a pitch matching
that of the ribs (27) formed in the second web, and
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guiding at least one of said webs so as to ensure
that the ribs are positioned in thse said indentations.

4, A method as claimed in claim 3, c har ac -
terised by heating the web (7). provided with the
ribs (27) prior to winding so as to ensure_that-in-a .

“subsequent cooling of the roll (12) the .webs willlshrink

and be secured relative to one another. - ,

5, A method as claimed in claim 3 or 4, ..
characterised in -that the winding-on
of the webs is carried out between two end sections
(30, 31) which rotate togsether with a core slssve (36),
at least one (30) of said end sections being driven, and
in that at least one of the webs (6, 7) of material,
preferably the wseb (6) provided with the ridges (10),
is clamped betwsen the end sections during the winding-
-on operation in order to be rotated thersby.

6. A machine for performing the method according
to claim 3, comprising a winding-on station (11) to which
is supplied two webs (6, 7) of material one (6) of which
is formed with transverse ridges (10), character -
ised in that the machine comprises

first means (26) arranged during the advancement
of the second web (7) to form longitudinal ribs (27)
in said web, ,

second means (15-18) arranged during the advance-
ment of the first web (6) to form indentations (22) at
the ridge tops as well as at the ridge basss, said

indentations having a pitch matching that of the ribs, and
third means (29) arranged to control the first

and/or the second web to ensure that the ribs of the
second web will engage in the indentations in the first
web,

e
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7. A machine as claimed in claim 6, c har a c -
terised in that the means forming the
lengthwise ribs (27) in the second web (7) are two
cooperating rollers (26) having peripherally extending
beads thereon, wherein the bsads on one roller engagse
in the gap between the beads of the second roller, thus
forming a press nip'through which passes this web (7)
of material,

8. A machine as claimed in.claim 6, c har a c -
terised in that the means form thse inden-
tations (22) at the taps and basaes of the ridges (10)
in the first one (6) of said webs of material consist
of notches (20) formed at the tops of the cogs (21)
of a rotatably mounted cog-wheel roller (16), and of
a roller (18) which is mounted in parallel with the
cog-wheel roller and formed with peripheral beads (19),
said second roller (18) mounted so as to ensure that the
beads (19) of the second roller (18) engage in the
notches (20) formed in the cog-wheel roller (16) upon
rotation of the two rollers, thus forming a press nip
through which passes the first web (6).

9., A machine as claimed in claim 6, c ha r a c -
t erised by a rotatably driven and section (30)
having a shaft (32) on which a core slesve (36) may be
mounted with its one end clamped to said shaft whils
the opposite core sleeve end is supported by a pin (46)
formed on the opposite rotatably mounted end ssection (31),
and by means arranged during the winding-on of the webs
(6, 7) onto the core sleseve (36) to exert on at lsast one
of the webs (6, 7)alateral pressure while clamping said
web between the end sections (30, 31) in order to bring
along said web in the rotation of the end sections.-
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10, A machine as claimed in claim 9, c ha r a c -
terised in that a roller (12) sensing the
momentarily outermost.winding turn of the roll (12)
being formed, is rotatably mounted on an arm (60) whlch
is movable towards and away from ths cors sleeve (36)
along a gu1de means (57 58) together with a pressure-
-gxerting member arranged to exsrt a lateral’ pressurs
on said winding turn in the direction towards the opposite
end ssction (31), and that the end section (30)
provided with the drive shaft (32) has a portion (47)
thersof made from rubber or some similar slastic material;
and in that the pressure member is a roller-shaped
member (54) which is driven by the radial displacemsnt
movements of the sensing roller (62) and which is arranged
to press said end ssction portion (47) resiliently inwards

at a point opposite the sensing roller (62).
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of gquide or master rollers 24, 25 positioned ahead of
the winding-on station 11. These rollers control the
rotational speed of the rollers 13, 14 in relation ta
the winding-on spesed of the roll 12,

The smooth web 7 is advanced from its supply
roller 5, It travels through a pair of tooperating
rollers 26 (similar to rollers 17, 18) which ars pro-
vided with peripheral baadé to shape ribs 27 in the web
7. The pitch of the ribs is identical with the pitch of
the indentations 22 formed at the.fops and basas of the
ridges 10, Further,'thé web 7 passgs a hsaﬁing device
28, prefarably consisting of two nozzles communicating
with a source of hot air (nof showh).'BeFore reaching the
winding-on station 11 the web 7 is guided for- latsral
alignment by means of an aligrnsr mechanism 29, whersby
is ensured that the ribs 27 of the web 7 ars received in
nesting relationship in the indentations 22 of the web 6,
Since the web 7 is heated, it with.contract when cooled,
thus providing safe and secure aitachment of ths two
webs 6, 7 forming the roll 12 to one anothsr,.

The winding-on station 11 caomprises two coaxial
and rotatably mounted end sections 30, 31. The distance
separating the end sections in the operative positian
is approximatsly equal to the Qidth of the webs 6, 7
of material, of which the ribbsed web 7 should have a
width which is fractionally (preferably by 2 millimetsrs)
narrowar than the width of the corrugated web 6, Ths
shaft 32 of one of the end sections 30 is rotatably
mounted in a bearing 33 in the stand 1 and is driven via
a sprockset 34 at the outer end of the shaft 32, At the
end opposite the sprocket 34 the shaft 32 is shaped as
a trunnion 35 on which may be positioned one end of a
core slesve 36 on which the webs 6, 7 of material are
to be wound. An expandable clamping sleesve 37 sscures the
slaeve 36 to the trunnion 35, and a bolt 39 with a hsead gﬁ&
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aid of an adhesive to the underlying winding turh, the
arm 43 is again pivoted' outwards and the pressure on the
expander sleesve 37 is rélieved. The roll 12 together with
the core sleeve 37 may now be removed from the machine.
In the subsequent cooling of the roll 12 at room temper-
ature the above referred to fixation of the webs takes
place owing to the contraction occurring through cooling
of the ribbed web. The fixation of the webs to ons another
means that the finished roll cannot collapse.

The ribs 27 and the indentations 22 form thraugh-
-flow channels A for the medium flowing through the heat
exchangar of the appearance shown in Fig, 13. This con-
figuration results in an enlargemsnt of the heat—trans-
mission arsa and alsoc means that the flow through the
channels A will bes turbulent and not laminar. In laminar
flows (which would have bsen the case had the limiting
faces of the channsls bessn completely straight) the
layer of the medium'floming closest to the limiting facaes
acts as insulation, preventing the rest of the medium
from contacting these faces., The turbulent flow gensrated
in the. channels of the roll in accordancs with the
invention means that a larger portion of .the flowing
medium will come into close contact with the limiting
faces, The sffect of this phenomenon and of the snlargs-
ment of the heat-transmission area of the channaels A as
a result of the provision of the ribs 27 make for consid-
arabiy improved exchange of heat,

The embodiment as described and illustrated is
to be regarded as an example only and thse varicus parts
of the machine may bse constructively altered in a varisty
of ways within the scope of the appended claims, For
instance, the roller 54 externally of the end sectian 30 %%&
may be replaced by a slip shoe supported by the bar 56,
Also the opposite end section 31 may be fittsd with a
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