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OF MANUFACTURI NG A SANDW CH BOARD AND A BOARD AND STRUCTURE MANUFACTURED BY
THE METHOD ‘TWO $91858nt i nvention relates to a method of manuf ZGEEEIE0436 (g
a sandwi'ch board. The invention further rellates to a panel for application
as a wall panel, a ceiling panel or a floor panel and to a sound insul ating
structure for use as a wall, a ceiling or a floor. 10 The invention
particularly,. although not exclusively, pertains to environments where
space i S SGATEED OF MANURSCTURINGCA SANDWIEH BOARD SXND A@aARD aND STRUMERE MANUFACIURED BY
992 C2 di soHB®EIHADf | oor structure for 15 accomodat i ons on board ships
and designed for sound in- sulation. According to this teaching atile is
manuf ac- tured by making a shallow box of 1 nmsteel plate with open top
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a 0.5 nm st eel a25lopirate @ﬁ@ﬂtﬂ1a(ﬁpuﬁdtﬁnﬁulaﬁﬁﬁﬁuﬁtr¢ﬁ user ferureemy

be topped by aF%ar P8k DEaDLng r]&ﬁ&ppgl d40n 27 06 969 B2 discloses a

sound danpi ng fT oor structure se on ships and conprising a

10 The invention particularly, although not exclusively,
pertains to environments where space is scarce, such as

in accommodations on board ships.

DE patent 34 44 992 C2 discloses a floor structure for

15 accommodations on board ships and designed for sound in-
sulation. According to this teaching a tile is manufac-
tured by making a shallow box of 1 mm steel plate with
open top and pouring into this box a mixture comprising a
PU based adhesive together with fillers. Once the com-

20 pound has set, the tile is turned upside down and placed
on and adhered to a steel deck. Tiles made in this way
are placed close together to build a floor-covering
layer. Where particular requirements to gas-sealing pre-
vail this floor-covering may be covered by a 0.5 mm steel

25 plate adhered on top of the tiles and this structure may
be topped by a carpet.

DE published application 27 06 969 B2 discloses a sound
damping floor structure for use on ships and comprising a
30 layer of mineral fiber material covered with a steel
plating. The butt joints between sections of the steel
plating are secured by fish plates arranged below the
steel plating and on top of the mineral fiber material.
The publication suggests adhering the fish plates to the

35 steel platings by two-component polyurethane adhesive.



30 | ayer of mneral fiber material covered with a steel plating. The
butt joints between sections of the steel plating are secured_by fish
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build a sound attenuating floor structure by placing on top of a steel deck
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the viscoelastic mass has set. 15 ~ The inventor has discovered that the
efficiency in aeeminsersonngcied wlonat itdhe rutict I ohnEaphli SPaFest valid
floor is critigalLy sdependente @Pat NeeacoHsat ALOPAEE! LiNG I process of
building this floor, the viscoelastic polyurethane is
10 poured while in a viscous or fluent state on top of the
first structural layer and screeded. Steel plates for the
second structural layer are placed on top of the viscous

layer and ballasted until the viscoelastic mass has set.

15 The inventor has discovered that the efficiency in terms
of sound and vibration reduction capability of this floor
is critically dependent on the accurate controlling of
the thickness of the viscoelastic layer and on achieving
full face contact between the viscoelastic layer and the

20 steel plates of the two structural layers. However, lack
of planety of the top surface of the viscous layer, un-
avoidable distortions of the steel plates, trapped air
and the difficulty of inspecting the viscous layer while
in the process of setting may give rise to difficulties

25 during construction and imperfections in the result.

These difficulties are according to the state of the art
encountered by using for the second structural layer
steel plates of comparatively small formats, e.g. no more
30 than 60 x 60 cm, by using heavy ballasting and by careful
work. This complicates the procedure and the small for-
mats of the steel plates of the second structural layer
limits the structural rigidity provided by this floor.
Furthermore, level offsets between adjacent plates re-

35 quire extensive filling, which has to be done using the
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sheets and thus of the thickness of the viscous layer.

10 The openings permit the escape of any trapped air. The

openings further permit the injection of additional vis-

cous mass if required. Should the inspection reveal that

the space between the sheets was too wide,

e.g. due to

local distortions of the plates, it is easy to adjust the

15 compressive force applied on the top sheet to correct the

situation. Once the viscous mass has set it adheres to-

gether the plates and the compressive force may be re-

lieved.

20 The method according to the invention applies to sandwich

boards used for floor coverings as well as for wall

structures or ceiling structures. The sheets may comprise

any kind of structural plate material, in particular

plates of steel, aluminium or other metals.

The sandwich

25 Dboard may or may not be backed by other materials also

selected for sound attenuating properties,

e.g. mineral

fiber wool. In case no backing is used, a steel deck, a

bulkhead or a ceiling plate may provide the first sheet.

30 The spacer means may be provided by installing a set of
structural spacers, e.g. pads of wood, steel, mineral
wool or other material, or the spacer means may be pro-
vided by applying a filling of viscoelastic mass and al-

lowing it to set to form a coating on one of or both of

35 said sheets. Pre-treatment of at least one of the sheets

by applying a filling of viscoelastic mass and allowing



ber of openings may be provided as appropriate. The open- ings permt the

I nspection of the space between the sheets and thus of the thickness of the
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fi ber wool. In case no backing is used, a steel deck, a bul khead or a
ceiling plate may provide the first sheet. 30  The spacer neans may be
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at |east phie f1dd¥hPNERES sheet on top. Texturing the surface of the
coating provides a simple manner of controlling effec-
tively the thickness of the coating.

According to a preferred embodiment, the filling of the
15 viscoelastic mass may be topped up subsequent to the step
of bringing together the sheets by injecting additional
mass in a viscous or fluent state and allowiné it to set.

This ensures the complete filling of the space between
the sheets.

20
According to a preferred embodiment, injection of mass is
continued until it has been observed that excess mass is
"being driven out past the sheet edge along the whole
sheet contour.

25

According to a preferred embodiment, the sheets are in-
terconnected at least until the mass has set by a struc-
tural component, such as a bolt, serving to secure the
relative positions of the sheets. This structural compo-
30 nent is easily introduced through an opening in the sec-
ond sheet. This precaution secures the relative positions
of the sheets, thus facilitating subsequent operations,
such as bringing in additional ballast or adjusting the
compressive force since there is no danger that these op-
35 erations will offset the sheet from the intended posi-

tion. The additional structural component may also be
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driven out past t ong the wh
for dlstrlbutlng the force could be used to hold down the

second sheet.

10 The invention also provides a panel as recited in claim
11. This panel could comprise any number of sandwich
boards or composite sandwich boards made by the inventive
methods.

15 According to a preferred embodiment, the first and second
sheets comprise steel plates or aluminium plates, and the
gauge of the second sheet is equal to or less than the
gauge of the first sheet. Using a small gauge of steel or
aluminium plating for the second sheet reduces sound re-

20 flection and sound radiation from the panel and to the
adjacent side.

According to a preferred embodiment the compound com-
prises a viscoelastic damping mass based on polymer. Par-

25 ticularly preferred polymers comprise polyerethane and
acrylate.

The invention further provides a sound insulating struc-
ture as recited in claim 15. This structure may provide a
30 wall, a ceiling or a floor, which combines the advantages
of a superior performance in terms of sound and vibration
insulation with ease of manufacturing and comparatively
low cost of materials. This structure may be combined
with other structures, such as soft layers for added
35 sound attenuation or it may be used as the sole struc-

tural component relied upon for sound and vibration at-
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Thi s structural conpo- 30 nent is easilybintroduced through an openlng in
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sheets, thus facilitating subsequent operations, such as bringing in
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The invention_al so provides, a panel .as recited in claim
bodiments, which is given with reference to the appended

drawings on which

10 Fig. 1 shows a section through a part of a panel ac-

cording to a first embodiment of the invention,

Fig. 2 illustrates a panel according to a second em-
bodiment of the invention in a view similar to
15 that of Fig. 1,

Fig. 3 illustrates a panel according to a third embodi-

ment of the invention in a view similar to that

of Fig. 1,
20
Fig. 4 illustrates a portion of a wall structure ac-
cording to the invention in plan view,
Fig. 5 is a section by the line B-B in Fig. 4,
25

Fig. 6 is a section by the line C-C in Fig. 4,

Fig. 7 illustrates a floor structure according to the

invention in plan view, with portions of the up-

30 per layers removed for the purpose of illustra-
tion, and

Fig. 8 illustrates a vertical section through part of

the floor structure of Fig. 7.
35
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be used as the sole struc- tural conponent relied upon for sound and
vi bration at- WO 99/ 19572

PCT/ DK97/00436Fig. 1 illustrates a section through part of a sandwich

board 1 according to the first embodiment of the inven-

io tion. This sandwich board comprises a first sheet 4, a
core 6 and a second sheet 5 in a sandwiched relationship.
The core 6 effectively fills the space 10 between the
sheets. The second sheet 5 is provided with openings 7
which extend also through the body of the core.

15
Fig. 1 illustrates how bolts 16 have been inserted
through two of these holes to engage tapped holes in the
first sheet 4. These bolts, which may be provided with
washers or plates for force distribution, may be operated

20 to apply and control a compressive force compressing the
first and second sheets together.

One of the openings 7 illustrated between the two bolts
in Fig. 1 has not been used for the insertion of a bolt,

25 but has been left open so as to permit the insertion of a
probe 29 by which the depth of the hole and hence the
thickness of the core or the sheet interspace may be
gauged accurately.

30 Preferred materials for the sheets are steel prlates and
according to a preferred embodiment the gauge of the sec-
ond sheet is equal to or less than the gauge of the first
sheet. An embodiment in which the first sheet has a
thickness of 3 mm, the second sheet a thickness of 1.5 mm

35 and the core a thickness of about 1 mm has been tested
and found to perform well.



6 tenuation. The inventive structure is easily conbined with other
structural conponents as nay be installed for various pur poseg

enhanci ng esw@@9M%57%al ue, etc. 5 Furt her objects and featur %T/’SF%/%M%
invention will appear fromthe follow ng detail ed description of preferred
em bodi nents, which is given with reference to the appended draw ngs on
whi ch 10 Fig. 1 shows a section through a part of a panel ac- cording
to a first enbodi nent of the invention, Fig. 2 illustrates a panel

according to a second en} bodi ment of the invention in a viewsimlar to 15
that of Fig. ‘?r S ALES BnPaigl. accrdi %Q:r&/@.n@ tho r goprbed -
ment of the i MRH oﬁlna

vView simlar tothat of Fig 20 Fi
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pl an view, Fig. se h n | 5 6 |
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per | ayers re vedsgg
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illustrates a ve?tlca 3&Ction roulh
tured in customized formats or lengths or it may be manu-
factured in standardized formats referred to as panels to
provide a prefabricated structural component which may be
10 installed as a unit. The sandwich board may also be manu-
factured in situ using e.g. a deck or a bulkhead as the

first sheet.

Reference is now made to Fig. 2 illustrating a sandwich
15 board 2 according to a second embodiment of the inven-
tion. In the embodiment of Fig. 2 the second sheet has
been pre-treated by the application of a coating of a
compound. A preferred method of applying this coating
comprises pouring the compound in a fluent state on to a
20 sheet of textured foil, placing the plate to form the
second sheet on top and allowing the compound to set at

least partially to assume a viscous state.

This procedure facilitates controlling the tickness of

25 the layer of compound, which might otherwise be diffi-
cult, as the compound is generally poured in a rather
fluent state and as the sheet might be distorted. Subse-
quent to the partial setting, the textured foil is re-
moved and the second sheet 5 with the partly set com-

30 pound, which provides the coating 11, placed on to -the
first sheet 4 and secured by a bolt 16. In the second em-
bodiment the textured coating 11 effectively provides a
means for spacing the sheets.

35 An embodiment in which a coating was applied to a thick-

ness of 0.7 mm and an extra layer to a thickness of ap-
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practise the invention whereas other parts9are omtted fromthe draw ngs to
preserve 5 clarity. Throughout the drawings identical or simlar parts
are designated by the sane references. Fig. 1 illustrates a section through
part of a sandw ch, board 1 according to the first nbod ment of the inven-

10 tion. Thi s RepwiirehebBart TofBri ¥as atisstednedasy, SeF}orEe% 8fd and

second sheet 5fhin@ Bangutebed wehationship. The core 6 effectively fills
the space 10 between the sheets. The second sheet 5 is provided wth

openings 7 which extend al so through the body of the core. 15 Fig. 1

il lustrates hogndel tthel 6sbaygdbagied s ahisethé i Ou@ured,of ahh%b@i@ﬁaio
engage tapped hol es |n the first sheet 4. These bolts, whi ch may
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to apply and ceRté@bhaofeNBEERSIEE offORER ORERISTH rvgﬁwwadﬁig adygecond

sheets togethe£n reglstry with the opening. Sufficient injection pres-
sure is applied to drive the fluent compound 9 into the
interspace between the surface of the coating 11 and the

10 first sheet 4 to fill this volume and provide full sur-

face contact between the coating and the first sheet. In-
jection may be continued until egress of surplus compound
has been observed along the full contour of the second
sheet.

15

Reference is now made to Fig. 3 for an explanation of a

sandwich board 3 according to a third embodiment of the
invention.

20 In the third embodiment, a compound in a viscous or flu-
ent state is initially applied on to the surface of the
first sheet 4 and allowed to set at least partially to a
viscous state. The surface of the compound is leveled or
screeded. However, by the method according to the inven-

25 tion a certain amount of departures from a level surface
may be tolerated. In Fig. 3, the departures from the flat
state are grossly exaggerated for the sake of illustra-

tion. The semi-set compound provides a coating 11.

30 Subsequently, the plate forming the second sheet 5 is
placed into contact with the surface. of the coating 11
and secured by bolts 16 similarly as explained above. The

semi-set coating 11 serves as spacer means to control the

spacing between the sheets.
35



One of the openings 7 illustrated between the two bolts in Fig. 1 has not
been used for the insertion of a bolt, 25 but has been left open so as to
permit the iWOHPTR of a probe 29 by which the depth of the REF@K$HA043€nce
the thickness of the core or the sheet inierspace may be gauged accurately.
30 Preferred materials for the sheets are steel plates and according to a
preferred enbodi nent the gauge of the sec- ond sheet is equal to or |ess
than the gauge of the first sheet. An enbodinment in which the first sheet
has a thi ckne38eoRUR R ithe leseshd s el shahivekiesene ol themprenandst he
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matter. 5 The san ch board illustrated T1n Fig. may be manufac- tured in
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formats refer iRty tadYidea prefabricated structural
conponent whi ch nay be 10 installed as a unit. The sandw ch board may
al so be manu-

The compound 9 and the coating 11 are allowed to set com-
pletely and the bolts may be removed or ground away or
10 they may be left in place as appropriate.

According to other preferred embodiments (not shown),
stay bolts are secured to the first sheet by welding in-
stead of by threaded engagement in tapped holes, and the

15 second sheet 1is secured by nuts in threaded engagement
with respective stay bolts.

Reference is now made to Figs. 4, 5 and 6 for an explana-
tion of a wall structure according to the invention. The
20 wall structure 12 effectively comprises a first plate 30,
a core 6 and a second plate 13. The first plate 30 in
this case effectively comprises a bulkhead 27. The bulk-
head is provided with protruding and flanged ribs 19.
Onto this bulkhead compound and second plates 13 are ap-
25 plied, basically using any of the methods explained
above. The second plates 13 are laterally spaced in order

to leave gaps 15 between the contours 14 of adjacent
plates.

30 The flanged ribs 19 (refer in particular to Fig. 5) are
utilized to attach laths 20 extending across the second
plates in spaced relationship. Wedges 21 are driven down
between the laths and the outside of the second plates 13
in order to apply a compressive force holding the second

35 plates tightly against the first sheet 4. Each of the

second plates 13 has been provided with a central opening



factured in situ using e.g. a deck or a bulkhead as the first sheet
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Thi s procedur t | g9 [ S 5 er of
conpound, whi é.ctglan%%%ltl %ﬁér%géiﬁg fFEBﬁgEI tggegls%fgfgh%o l&?r%% g
generally poured in a rather fluent state and as the sheet m ght be

di storted. Subggs gURREA00 scttec Pah! Ieelchseaf'me &Jl%tteextwegrt;y ilaels > tRE”
noved and t he second sheet wth the partly set "com 30

provi des the cRﬁfﬁHgl].tl!LtYpIOefce@ueﬁkth m@qh%ttbﬁeﬂl%%dasécmwmyna
bolt 16. In the,&pCcapgesMy nsﬁelthelwtmwdbeo amtqlleo %E]t%%tﬁhveéﬂe
provi des a neans for spacing the sheets. 35 An enbodi nent

coating was apfdte® tand dyilde Absstle vedans -ané'h@t b)@ﬂ—kheraelyeando the

;gf&g??ogzs?ﬁatesV\Qa%g/ﬂagtgzbeen pre-treated with the compound, and

additional compound may be injected after the plates have
10 been placed in the positions illustrated in the figures

using openings in the plates (not illustrated in the fig-
ures) .

In cases where there are no protruding ribs, additional

15 bolts may be inserted through openings in the plates and
tightened to provide compressive force as required. A
ceiling structure or a floor structure may be built by
similar methods.

20 Reference is now made to Figs. 7 and 8 for an explanation
of a floor structure provided by the invention. Referring
more particularly to Fig. 8 this floor structure 22 basi-
cally is installed on top of a deck 23 and essentially
comprises a layer of mineral fiber wool 25, a first

25 structural layer 17, a core 6 of elastic vibration dead-
ening compound, a second structural layer 18 and a carpet
26 on top. The edges of the first structural layer and
the second structural layer are spaced laterally from the

bulkhead 27 in order to decouple any transmission of vi-
30 brations.

Referring more particularly to Fig.7 the method of the
installing this floor structure essentially is carried
out as follows.

35



9 proximately 0.3 nmwas injected, has been tested and found to perform
well. Once the second sheet has been secured, an additional 5 conpound in a
vi scous or MR ate may be injected through one or nore FCHR 976?%?ﬁ ngs
7 by placing a gun 28 in registry with th&2opening. Sufficient injection
pres- sure is applied to drive the fluent conpound 9 into the interspace
bet ween the surface of the coating 11 and the 10 first sheet 4 to fil
this volume and provide full sur- face contact between the coating and the

first sheet. Epitjiaddivon Wals befcannetind fHPer #9odss2df agar Miacednpound
has been obsegyedral{ang ddherfal hefRNbAUr ok skthg 138N B EheStn r dvi KT ghence
1

I S now made tO_FI%. 3 for an explanation of a Sandw ch board 3 according to
a third enbodifAEsit oftipeterabndpyier 27 arg thaged r dnedbothitiers , rala-

conpound i n a{bsGP Ohnfl lir€Nts A& | By ”é%)éééhy AR 4R p0 1 they
surface of the first 'sheet 4 and allowed t0 set at |least partially to a

vi scous stoat e StmEtarlade@asionshe conpound is | evel ed or screeded. However,
by the nethod according to the inven- 25 tion a certain anmount of
departures froma | evel surface may be tolerated. In Fig. 3, the departures
fromthe flat 0% HP R Fros8l plakafgerareunst % Hes iered andudevgled on.

The sem -set @RPQHRHeAEAYVI UGS FFPALENGHE. layer of compound, second
plates 13 adapted for providing the second structural
10 layer 18 are placed in juxtaposition with lateral gaps or
spaces 15 between their contours 14. These plates 13 are
provided with regularly spaced openings 7 as illustrated
in the figure. The plates of the first structural layer
are secured to those of the second structural layer by
15 welding through at least some of the openings as appro-
priate. Additional compound may be injected through any
openings available as appropriate. Once the compound has
set the structure is finished by removing protruding
bolts as appropriate and by placing a carpet 26 on top.
20
Alternative methods of securing together the plates of

the two structural layers comprise the insertion of
screws or rivets.

25 An exemplary structure has been manufactured by this
method. The exemplary structure comprised 40 mm of rock
wool, 3 mm plates for the first structural layer in for-
mats of 100 x 200 cm, a 1 mm layer of compound and 1.5 mm
plates for the second structural layer also in formats of

30 100 x 200 cm. The second plates were provided with open-
ings in a regular grid with 10 cm intervals. The struc-
tural rigidity provided by this floor is superior to that
provided by a comparable floor of the prior art due to
the larger format of plates used in the second structural

35 layer and due to the better control over the surface
bonding of the second structural layer.



30 Subsequently, the plate form ng the second sheet 5 is placed into
cont act with“;(g lggg?geace of the coating 11 and secured by bolts 16
simlarly as'e g? I'fed above. The sem -set coating 11 serves aPsC-gBQE?M“
means to control the spaci ng between the shéets. 35 WO 99/ 19572

PCT/ DK97/ 00436 10 The gun 28 is placed in registry with one of the openings
7 and a conpound 9 in a fluent or viscous state is in- jected at a pressure
sufficient to drive it into the in- terspace between the coating 11 and the
second sheet 5 to 5 effectively fill this volunme and ensure a ful

surface cont achlwhblighheprradit séReddidéet§0spownd 3 ravichtivh cRatENgetl

are allowed to set com. pletely and the bolts, may be renoved or ground away
or 10 they r’rﬁ?plL)Lé‘lP@Fit 3hP R rackr g ﬁiSBEBB?Fé?E. DRS: HefthPIesethed for
pL ef erL ed elrrgpdﬂ.mlstt&a(tliﬁfe sﬂn@ﬁmf 3 s%§t@élll?/0|dr$dalit Siea:yiﬁdehaegihﬁufxéfsfthed
sheet by ing in- stead of , t hr.eaded, engagenent i n t apped_hol es, an
the 15 s con&gg’ﬁ?@etoﬁsqg?cﬁ@ B 100t sg#“ﬁufar gﬁdeﬁllﬁ‘ﬁfj&&en%ﬁ%ywbm the
respective stayebkalst of Refeer@ipehdesd novwiregle to Figs. 4, 5 and 6 for an
explana- tion of a wall structure according to the invention. The



20 wall structure 12 effectively conprises a first plate 30, a core 6 and
a second plate 13. The first plate 30 in this case effectivel

_ . a
bul khead 27 WOB¥1%5@ k- head is provided with protrudi ng and f%%ﬁégg%relﬁgi
19. Onto this bul khead conpound and second4pl ates 13 are ap- 25 plied,
basically wusing any of the nethods explained above. The second pl at es

13 are laterally spaced in order to | eave gaps 15 bet V\E,mmn
of adjacent plates. 30 The flanged ribs 19 (refer in m ”a!é
5) are utili z@ATENTatQIFIMS at hs 20 ext endi ng across the seéond at es
spaced rel ati onshi p. Wedges 21 are driven down between the Iaths and the
outside of the second plates 13 in order to apply a coppressive . force
hol di ng t he sécomdH&Eﬂupia@égmam@ﬁ@¢VUEQQGn§tSFHQWFFPSEPQH et S&10e$aRdss

t he second pl 1 r e th +a | 30 h@@t
o Lacsond b 31i&h 180028 RespAroMiged Wikl é&?éléptﬁc,% SKrgs%hoda% s in
simlarly Bis egiesdepaasdlelandeliabbrn Hethesaifnskitty © h ?ﬂﬁis

openi ng to Se Lo ea&ﬁh@ﬁ &Qfep%fﬁlséét%%e13T/hsr§aatersalthléolsbalcré each of the
pl ates 13 provi s t he 0SSi Ity of quick] | aci ng thgt%at s and

securing themkeéteeemhant aldbleéfetsl mOgRiih e § nS]P%eSFt aéh HPHnd
drive in the W§§%§§1sgge W HB%H%EHElthﬁlbratlon deadening compound,

characterizedbycomprising the steps of pro-

10 viding at least one through opening in sald second sheet,
applying compound on one of or both of said sheets to
provide at least part of said core, bringing together
said sheets and applying a compressive force onto said
sheets in order to urge them together, using said opening

15 to inspect the space between the sheets and to inspect
said core, adjusting the compressive force depending on
an evaluation of the result of the inspection, and allow-
ing said compound to set to an elastic, vibration deaden-
ing state.

20
2. The method according to claim 1, character -
i z e d by comprising the step of attaching spacer means
onto one of or both of said sheets, prior to the step of
bringing together said sheets, said spacer means being

25 adapted for controlling the spacing between the sheets.

3. The method according to claim 2, character-
i z e d by comprising the step of providing said spacer
means by applying a filling of said compound in a viscous

30 or fluent state to form a coating on one of or both of
said sheets, and allowing the filling to set at least un-
til assuming a viscous state, prior to the step of bring-
ing together said sheets.

35 4. The method according to claim 3, character-

i z e d by comprising the step of allowing said coating



pl ates may have been pre-treated with the conpound, and additional conpound
may be injected after the plates have 10 been placed in the | ok
i | lustrated YRPRER g F?f’?&??@?@é in

1 i igygsS 1 n the plates (not
the fig- ures). In casqmﬂmwwﬂﬁﬂﬂﬂm A& protruding ribs, additional 15
L

bolts may be inserted thyoughiopenings=in the plates and tightened to
provi de conpressive force as required. A ceiling structure or a floor
structure nmay be built by sinmlar ngethods.

20 Ref erence_ i s_now magde to
o' ana & ot SO AER I BELSE | Toor RSt FHEBLPE BFSUEIEY HpaRer
i nvention. Refgyird ghdexg. particularly to Fig. 8 this floor structure 22
basi- cally is installed on top of a deck 23 and essentially conprises a
| ayer of mineral fiber wool 25, a first 25 structural layer 17, a core 6

of elastic vilyatis geedodenicedreampouyl cBafircand cstr actruraale Itayerr 18 and

a carpet 26 on top. The edges of .the first _stru ral, | ayer d the second
struct ural Sl ayer? & & P¥cEFTPELS LT FhG oﬁ?ﬂeoﬁkﬁé‘%‘ﬂr%i ﬁg& dse‘i'rf €

decoupl e any tdg@nsi §Sé@atohgyi - 30 brations. Referring nore particularly
to Fig.7 the nethod of the installing this floor structure essentially is
carried out as follows. 35

6. The method according to any of the preceding claims,
characterizedbycomprising the step of util-

10 izing said opening to introduce into said space a supple-
mentary filling of said compound, while in a viscous or
fluent state.

7. The method according to claim 6, character-
15 i z e d by comprising the step of continuing the intro-

duction of said supplementary filling until outflow of

excess compound around substantially the entire contour

of the sheets is observed.

20 8. The method according to any of the preceding claims,
characterizedDby comprising the step of in-
terconnecting said sheets, at least until said compound
has set, by a structural component, such as a screw, a
bolt, a rivet or a piece of welding, serving to secure

25 their relative positions.

9. The method according to claim 8, character-
i z e d by comprising the step of utilizing said struc-

tural component to apply all of or part of said compres-
30 sive force.

10. The method according to any of the preceding claims,
characterizedby comprising the step of pro-

viding said opening in the center of said second sheet.
35



WD 99/ 19572 PCT/ DK97/ 00436 12
Initially, mats of ntneral fi ber wool 25 are placed to cover_? '

deck 23.° FiVOPP3R rOV|de the first structural layg&b@#@é@%&?

pl aced in abutting reI l}!ﬂ Imwsecured by spaced butt-wel ds 24
for 5 structural rea hese plates, conpound 9 is poured
and | evel ed or screeded. Cn top of T hé | ayer of conpound, second plates 13

adapted for providing the second structural 10 | ayer 18 are placed in
j uxt aposi t i ohlwi e Fadtmd Rero¥ingatesary Bt ideh RIRGeht olirsng s,

These plates 13 are provigded wist by requlgy | Yompacetn§PeneN@tep as$t pro-
i1 lustrated |n the figure. The plates of the first structural, |ayer are

secured to t Ndsdnef %%%ﬂsé@@hﬁdsﬁbﬁ@ﬁuﬂﬁt1}a?ePuﬁpeI5°\MﬂRﬁQﬁPQ%rBHEH at

| east sone of. b@gdyxgﬂég¥h§§ appro- priate. Additional conpound may be
I nj ected through any openings avail able as appropriate. Once the conpound
has set tthe structure is finished by renoving protruding bolts as

appropriate gnd by ;Piﬁ&i Ngo R Eﬁépﬁbpi(ic%lbﬁp as?Q Arder nedn&e, Net Beéi of
securing together the plates of the two structural |ayers coggrlse t he

i nsertion of g @ek af vaetElogn papel e&%‘ﬁﬁﬂ%@‘}fagﬁ‘#%@ uwP¥ thesmgébpd

manuf act ur ed ataeéfuﬁldmw%y THE €XePEEEYaShE Uet sigs conprised 40 mm of
rock

10 13. A panel according to claim 12, character -
i z e d in that said first and second sheets comprise
steel plates or aluminium plates, and in that the gauge
of said second sheet is equal to or less than the gauge
of said first panel.

15
14. The panel according to claim 12 or 13, ch ar ac -
terizedin that said compound comprises a visco-
elastic damping mass based on polymer.

20 15. A sound insulating structure for use as a wall, a
ceiling or a floor, comprising first plates, arranged in
coplanar and contiguous relationship in order to form a
first structural layer, second plates arranged in copla-
nar relationship in order to form a second structural

25 layer in spaced parallel relation with said first struc-
tural layer, and a core, which core effectively bridges
the space between and adheres together plates of the re-
spective layers, and which core comprises an elastic, vi-
bration deadening mass, c haracterizedin that

30 said structure is manufactured by providing at least one
through opening in each of said second plates, applying
conmpound onto at least one of said first or said second
plates to provide at least part of said core, bringing
together plates of said second structural 1layer with

35 plates of said first structural layer, applying a com-

pressive force in order to urge said structural layers



wool , 3 nn1p|ates for the first structural layer in for- mats of 100 x 200
cm al nn1ﬂgd &k, conpound and 1.5 mmplates for the second e/

| ayer al.so in ornats of nl The second plates wer e Br%@kded
with open- ings inare mlﬂm(ﬁ Bﬁj ¥mintervals. The struc- tural
rigidity provided by th or to that provided by a

conpar abl e floor of the prior art due to the larger format of plates used

in the second strue%ural 35 g and due tq:the bettg ontrol over the
surface bondi ngP%t* %E’sgééﬁgsﬁ 1t GPEPIPSFerto 1DGEPRS /f§§725pace

PCT{ DK97é OOSS&ﬂé’evﬁl tﬂh@ugﬁtﬁ@etuf:aﬂz eyt s7e N8 ofs tike | ﬂuentd&tpf@é@xb@en
expl al ne abo

hi l,anati on_has_been present for illustrative
pur poses onIy'éﬁﬁF?tg? et et Fﬁaevgﬁgaglon 8% 3%§frFﬁ§%FnR§nﬁQﬁl%%ould
be limted onlspdytide, t ends aafldwmcﬁp@@rweﬂaebaums said W H8/ £85&2t to

PCT/ DK9700 36 14 P T 1. A nethod of manufacturing a sandw ch
board, sai astic Statt,

l6. The structure according to claim 15, charac -

terizedin that spacer means is attached onto at

least one of said first or second plates, said spacer
10 means serving to control the spacing between the plates

of the respective structural layers.

17. The structure according to claim 15 or 16, char -
acterizedin that said first plates are structur-
15 ally interconnected at. their edges by welding, prior to

the step of bringing together plates of the respective
layers.

18. The structure according to claim 15, 16 or 17,
20 characterizedin that it comprises a backing
layer of soft, sound deadening material, such as mineral

fiber wool, backing one of said structural layers.



w ch board comprising a first sheet, a second sheet in 5 spaced parallel
relation wt irst sheet, and a core, which core effectiyvel or 1.dges
the space b ‘Q\A;%ﬂg?j;zld adheres toget her said sheets, and whi chi’gﬁﬁ)éé/”}ausg
conprises an elastic, vibration deadening conpound, character

I z e d by conprising the steps of prp4 10 viding at |east one through
opening in said second sheet, applying conpound on one of or both of said
sheets to provide at |east part of said core, bringing together said sheets
and applying a conpressive force onto said sheets in order to urge them

t oget her, using gald opening 15 to inspect the space between the sheets
and to inspect s core, adjusting the coqﬂiessive force depending on an
eval uation of the result of the inspec nd allow ing said conmpound to
set to an elastic,,.vibration deaden- ipg’s tate 20 2. The met hod accordi ng

toclaiml, c rneJG acter -ized |y comrising the sl6p of attaching
spacer mneans ont f 7or @th of7sald sheets, grioy to the step of
bri ngi ng et h sajd ﬁheet@ sai d spacer neans Kei ng\2p ad pted for

control ling
claim2, ©
sai d spacer
or fluent st
al l owi ng té
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til assuming a viscous state, prior to the step of bring- ing together said
sheets. 35 : 4. %e met hod according to claim3, ¢ h ar a c tp®Er/bker/éosse € d
by conprisl?ﬁ?? Sgﬁep of allow ng said coating WO 99/ 19572

PCT/ DK97/ 00436 to set conpletely, prior to the step of bringing together
said sheets. 5. The nmethod according 2p4claim4, c har acter -5 1 z
e d by conprising the step of texturing the surface of said coating. 6. The
met hod according to any of the preceding clains, c har acteri zed
by conprising the step of util- j&l | z=ng said opening to introduce into
sai d space a supple- nmentary fillik}.ofJsaid compound, while in a viscous
or fluent state. 7. The nethod according to claim6, c har acter - 15
i z e d by conprising the step of continuing the intro2Z78®tion of said

suppl emgntary fq4d ling auntil dRLf I ow exeess cqnpoynd farou substantial ly
t he enme }:ént 1ur29f ?hé‘&heet 23 p‘%s'l@ dg 201?8%]Th rrefgod ‘gccordi ng
h by co

to any &f tHe precedi clains, c ra t\e N\ i e wrising the
step of |in ound has
set, byla s [
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bolt, a rivet or a piece of welding, serving to secure 25 their relative
positions. 9. The method according to claim8, c har act | ed
by conpri siWé)?gﬁgs?t ep of utilizing said struc- tural conpongﬁgh%%”ggﬁafy
all of or part of said conpres- 30 sive force. 10. The method according to
any of the preceding clains, c ha3/dct er i z e dby conprising the
step of pro- viding said opening in the center of said second sheet. 35
WD 99/ 19572 PCT/ DK97/ 00436 11. The
met hod according to any of the preceding clains, c har acteri zed
by conprising the step of pro- viding said second sheet with a nunber of
openings with regular spacings. 5 12. A panel for the application as a wall
panel, a ceil- ing panel or a floor panel and manufactured by the nethod
according to any of 2 preceding clains. 10 13. A panel according to
claim12, c har act ro- mz e din that said{ffrst and second sheets
conprise steel pl a13515)r1 481 WYum g at and in]naft the :iﬁuge of said
second sheet is equa\l Qo fr/le/és t hdn t gaug?éof said fi rft panel .
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Fig. 7




15 14. The panel according to claim12 or 13, char ac-teri zed
in that sai qwaggmz{]d conprises a visco- elastic danpi ng masSpERpRY7/60436

pol ynmer. 2 sound insulating structure for use as a wall, a
ceiling or a floor, conprising first plates, arranged in copl anar and
contiguous relationship in order to4ffdgma first structural |ayer, second
pl ates arranged in copla- nar relationship in order to forma second
structural 25 | ayer in spaced parallel relation with said first struc-
tural layer, and a core, which core effectively bridges the space between
and adheres together plates of the re- spective |layers, and which core
conprises an elastic, vi- bration deadening nmass, c har acteri zed
in that 30 said structure is manufactured by providing at | east one

t hrough opening in each of said second plates, applying conmpound onto at

| east one of said first or said second plates to provide at |east part of
said core, bringing together plates of said second structural |layer with 35
pl ates of said first structural |layer, applying a com pressive force in
order to urge said structural |ayers WO 99/ 19572

PCT/ DK97/ 00436 together, using said openings to inspect the space be- tween
the structural l|ayers, adjusting the conpressive

—
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forc

allowing said nmass in said core to set to 5 an elastic state.

stru
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e depending on an evaluation of the result of the in- spec
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A sound insulating structure (12) ™ ) ) ) p) p

comprises first plates (30) arranged in 3Q i ‘7 Jl i& o
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coplanar and contiguous relationship in
order to form a first structural layer, =
second plates (13) arranged in coplanar
relationship in order to form a second 16; r’/_\@ ®
structural layer in spaced parallel relation m
with said first structural layer, and a core
(6), which core effectively bridges the
space between and adheres together plates 15
of the respective layers, and which core 14
comprises an elastic, vibration deadening
mass. According to the invention at least ® ®

one through opening is provided in each
of said second plates with the purposes of i m ] 0
B = B
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pemmitting escape of any trapped air and of
inspecting the space between the structural
layers while the mass in the core sets 10 an
elastic state, The invention also provides
a panel and a method of manufacturing a
sandwich board. ® ®




