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The present invention

APPARATUS FOR THE MANUFACTURE OF INSULATING CHUTES FROM MINERAL WOOL MAT

relates to an appartus for
manufacturing insulation
sections from mineral wool.
The wool is wound around _(_‘0

il

mandrels of desired size. ;
The apparatus includes

a  conveyor  equipment
6 —>

comprising an endless-loop

|
i

conveyor track (2) for

transporting mandrels

(1). Along this track are ./

disposed a winding device -"-—'—_;—;_

(3), a curing device (4) \l/—-—-—?a
8

for wound sections, a
mandrel removal device
(5) and a mandrel change
device (6), via which

9 —>

f

devices the mandrels are
transported supported by
said endless—loop conveyor
track. The invention is
characterized in that said
mandrel change device (6)
comprises a mandrel storage
(7) with  compartments
for each mandrel size to
be filled/discharged from

below and an intermediate conveyor (8) and, adapted along the track of the latter conveyor, a mandrel delivery/removal station (9) and a
mandrel change station (10), whereby said mandrel delivery/removal station is arranged to operate between said mandrel storage (7) and
said intermediate conveyor (8) and said mandrel change station (10) is arranged to operate between said intermdediate conveyor (8) and

said conveyor track (2).




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH

CM
CN
Cu
Cz
DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Céte d’Tvoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR

KR
KZ
LC
LI

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Tsrael

Tceland

Ttaly

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
TD
TG
TJ
™
TR
TT
UA
UG
us
uz
VN
YU
YAyl

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

20

25

30

WO 00/03173 PCT/F199/00609

Apparatus for the manufacture of insulating chutes from mineral wool

mat

The present invention relates to an apparatus for manufacturing preformed
insulation sections from a mineral wool web. The insulation sections are made
to a given length and to a given inner diameter, thus being primarily suited for
installation as insulation on piping of a given dimension. Such insulation
sections are conventionally made from a mineral wool web by winding the
mineral wool around a mandrel and then curing the binding agent impregnated
into the mineral wool web as the insulation section blank is still resting wound
around the mandrel. Next, the insulation section is covered by a suitable
sheath material to give the section a moisture barrier and/or mechanical
protection, whereafter the insulation section is removed from the mandrel and
cut to length. The sections are further split in a conventional way by a
longitudinal slit to enable their mounting at the installation site on the piping to

be insulated.

Continuously operating apparatuses have been developed for the above-
described process, one of which is described in Int. Pat. Appl. No. WO
89/07733. This apparatus embodiment has a loop track acting as collective
conveyor means transporting the mandrels via different sections of the
apparatus, which sections are: a winding device, a curing device, a coating
device, a mandrel removal device, a cutting device and a slitter device. In said
apparatus the winding of the insulation section is carreid out by means of a
winding belt moving along an endless loop track, which winding belt can be
compressed to enclose essentially the entire mandrel brought to the winding
station. The mandrel is mounted so as to be freely rotating in the winding
station and it is driven by means of the winding belt pressing against the
mandrel surface with a given force. The mineral wool is passed as a web
essentially as wide as the length of the mandrel into a nip formed by the
winding belt and the mandrel, and further around the mandrel onto which it is

wound under the compression of the winding belt. The wall thickness of an
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insulation section is determined by the amount of mineral wool passed to each
winding step.

The curing device of the apparatus is operating batchwise,and it accepts a
given amount of mandrels at a time. This must be taken into account in the
dimensioning and operation of the other sections of the apparatus. Above all
the mandrels travel on the conveyor track in groups comprising the amount
accepted by the curing device, whereby a sufficient buffer space must be
arranged to cope with the operating cycle of the curing device. A further factor
slowing down the operation of this known apparatus is the changing of
mandrel size during a product changeover. These insulation sections are
manufactured in a plurality of diametral sizes to comply with each site to be
insulated, and the change of size in the production has to be carried out quite
frequently according to customers demand in order to avoid unnecessarily

large inventories.

Changing mandrel size in known apparatuses causes a production shutdown

for the duration of the changing operation.

It is an object of the present invention to overcome the difficulties slowing
down the production rate of the above-described types of known apparatuses

by virtue of equipment constructions disclosed in the appended claim 1.

In the following, the invention will be disclosed in greater detail with reference

to the appended drawing in which

Figure 1 shows schematically the overall structure of the apparatus.

Referring to Fig. 1, the apparatus shown therein is equipped in a conventional
manner with a conveyor track 2 transporting mandrels 1 along a loop track in
a transverse position and spaced at a distance from each other. A first section

disposed along said track is a winding device 3. The winding device is
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provided with three stations: a receiving station 3a, a winding station 3b proper
and a delivery station 3c. During the operation of the apparatus, there may
simultaneously be a mandrel in each of these stations. By this arrangement
the operation of the station can be hurreid up firstly through eliminating the
need for moving the mandrels along reciprocating paths. Secondly, the
apparatus enables an operation, according to which the conveyor track 2 can
move forward by one mandrel spacing during the winding of a mandrel. The
apparatus enables a mandrel to be returned one step forward on the transport

track in regard to its original picking point.

The apparatus comprises a mandrel change device 6. An essential part of this
mandrel change device is a mandrel storage 7 comprising a plurality of upright
mandrel compartments, each aimed at a given size of mandrel. The compart-
ments can be filled from below and, respectively, the mandrels can be slipped
out from the compartments from below. According to the invention a conveyor
8 is positioned into the mandrel change device, which conveyor in the
described embodiment is an endless-iloop conveyor. Along the track of this
conveyor, there are disposed two operational units: firstly a mandrel
delivery/removal station 9 and secondly a mandrel change station 10. The
mandrel delivery/removal station is placed between the mandrel storage 7 and
the conveyor 8, while the mandrel change station 10 is placed between the
conveyors 8 and 2.

The mandrel storage 7 is movable in a horizontal plane so that a desired
mandrel compartment can be transferred to a position above the mandrel
delivery/removal station 9. Mandrels to be changed are elevated one by one
into their own compartment and in their place a mandrel to be used is slipped
from another compartment. A sufficiently long construction of the intermediate
conveyor 8 also enables an operation, in which a set of mandrels to be
changed can be removed as an unitary operation to their own compartment,
and correspondingly the new mandrels can be slipped as an uhitary operation
onto the conveyor 8.
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Between the conveyor 8 of the mandrel change device and the conveyor 2 of
the insulation section manufacturing apparatus proper, a mandrel change
station 10 is operating. In this station, a mandrel to be changed is removed
from the track of the endless-loop conveyor 2 and a new mandrel is taken

from the conveyor 8.

This arrangement enables change of mandrel size during the normal operation

of the apparatus without any shutdowns or delays.
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Claims:

1. Apparatus for manufacturing insulation sections from mineral wool by
winding a mineral wool web around mandrels of desired size, said apparatus
including a conveyor equipment, such as an endless-loop conveyor track (2)
for transporting mandrels (1) and, disposed along this track so as to be
passed through by the mandrels, a winding device (3), a curing device (4) for
wound sections, a mandrel removal device (5) and a mandrel change device
(6), said mandrel change device (6) comprising a mandrel storage (7) with
compartments for each mandrel size to be filled/discharged from below,
characterized in that between said mandrel storage (7) and said endless-
loop conveyor track (2) there is adapted an intermediate conveyor (8) and that
upon this a mandrel delivery/removal station (9) and a mandrel change station
(10) are adapted so that said mandrel delivery/removal station is arranged to
operate between said mandrel storage (7) and said intermediate conveyor (8)
and said mandrel change station (10) is arranged to operate between said

intermediate conveyor (8) and said conveyor track (2).

2. Apparatus according to claim 1, characterized in that said intermediate
conveyor (8) is realized as an endless-loop conveyor equipped with storage
facilities for the mandrel sets required in the manufacture of two different sizes

of insulation sections.
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