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DESCRIPTION
FIELD OF THE INVENTION

[0001] The present invention relates to a spacer device for providing a space between an 
outer wall of an object and a layer of insulation surrounding the object.

BACKGROUND OF THE INVENTION

[0002] In some circumstances a desire to insulate an object, or typically what is inside of the 
object, generates problems with condensation and corrosion of the object. For example this is 
often true for pipelines through which liquid substances such as oil or gas flow. In order to 
prevent these problems spacer devices are arranged around the pipelines. A known type of 
spacer device is a metal strip having bent fingers along its edges arranged to rest against the 
surface of the pipe, as disclosed in US 3648734. Drawbacks of this known spacer device is that 
it has to be fastened in the insulation layer before mounting it on the pipe, and that the metal 
fingers tend to scratch the surface of the pipe, which has typically been protected by paint, 
thereby causing a risk of corrosion.

[0003] DE 2935174 and GB 1307099 disclose two different spacer devices which at least 
partly solves the scratch problem, although in another application. The spacer elements are to 
be used not to provide a space between the pipe and the insulation, but as intermediate 
devices between two coaxial pipes. Each spacer device has a metal strip which is provided with 
plastic spacer elements equidistantly mounted at the metal strip. The spacer elements of the 
spacer device disclosed in GB 1307099 are mounted at one side of the metal strip. The spacer 
elements of the spacer device disclosed in DE 2935174 essentially protrude at one side of the 
metal strip but also cover the metal strip at the other side thereof. When mounted, the spacer 
elements, respectively the essential protruding portions thereof, protrude from the inner pipe 
towards the outer pipe. Thereby the risk of scratching the surface of the inner pipe, as regards 
the spacer device of GB 1307099, or both pipes, as regards the spacer device of DE 2935174 
is reduced. However, these prior art spacer devices are not applicable to support an outer 
insulation layer.

SUMMARY OF THE INVENTION

[0004] It would be advantageous to provide a spacer device, which is mountable on the pipe 
for subsequent mounting of the insulation layer, and which reduces the problem of scratches.

[0005] To better address this concern, in a first aspect of the invention there is presented a 
spacer device for providing a space between an object and a layer of insulation applied around 
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the object. The spacer device comprises a flexible metal strip, and plastic spacer elements, 
which are attached to the metal strip and which form protrusions protruding from the metal 
strip on a first side thereof. The metal strip further comprises strip attachment portions, and the 
spacer elements comprise spacer attachment portions. Each strip attachment portion is 
embedded in a respective spacer attachment portion. Each strip attachment portion comprises 
a recessed seat being recessed from a second side of the metal strip, opposite of the first side, 
wherein each seat comprises a hole. Each spacer attachment portion extends through the hole 
and has a head portion resting in the seat at the second side of the metal strip. Thereby a 
strong interconnection between the metal strip and the plastic spacer elements, and a strong, 
yet easily arrangeable at the object, spacer device has been obtained.

[0006] In accordance with an embodiment ofthe spacer device, each strip attachment portion 
protrudes at the first side of the metal strip. Thereby, the strip attachment portions 
advantageously support the plastic spacer elements.

[0007] In accordance with an embodiment of the spacer device, a largest width of the head 
portion exceeds a largest width of the hole.

[0008] In accordance with an embodiment of the spacer device, each spacer element 
protrudes at both long side edges of the metal strip. Thereby, in case the side of spacer device 
hits the object the risk of damage on the object is decreased due to the plastic material.

[0009] In accordance with an embodiment of the spacer device, the spacer attachment portion 
extends beyond the hole, and engages with the seat, at the first side of the metal strip.

[0010] In accordance with an embodiment of the spacer device, the metal strip comprises 
interconnection apertures distributed along the length of the metal strip. Thereby it is provided 
for a simple fastening of the spacer device, and a freedom of cutting the metal strip at different 
lengths.

[0011] In accordance with an embodiment of the spacer device, sets of seats, each set 
comprising at least one seat, are distributed along the length of the metal strip, and the 
interconnection apertures are arranged at least at two longitudinally spaced apart positions 
between two consecutive sets of seats. Thereby an advantageous distribution of the spacer 
elements has been obtained, while providing for said freedom.

[0012] In accordance with an embodiment ofthe spacer device, each interconnection aperture 
has a rounded long side edge, which constitutes a bent portion of a lip, which has been cut out 
of the metal strip and bent to the first side of the metal strip to extend generally in parallel with 
the first side. This is advantageous when using straps for fastening the spacer device, for 
instance by strapping opposite ends thereof together after having applied the spacer device 
around an object. By means of the rounded edge the friction of a strap sliding over the edge is 
decreased.
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[0013] In accordance with an embodiment of the spacer device, the metal strip is provided with 
indents arranged in pairs at regular intervals along its long side edges, each indent having 
rounded edges, wherein the indents of each pair are arranged opposite to each other. The 
indents are intended to mark suitable positions to cut the metal strip, and when it is cut the 
corners at its ends are rounded.

[0014] In accordance with an embodiment of the spacer device, the spacer elements are 
separated at a distance exceeding the width of the metal strip. Thereby it is possible to place 
two spacer devices on top of each other at right angles to each other, with their metal strips 
placed on top of each other and close together.

[0015] According to another aspect of the present invention, there is provided a method of 
mounting the above defined spacer device at an object, comprising;

• preparing a spacer device part by cutting the metal strip such that the length of the 
spacer device part becomes close to the circumference of the object;

• arranging the spacer device at the object with the first side facing the object, whereby 
the spacer elements abut against the object; and

• interconnecting the ends of the spacer device part with each other.

[0016] In accordance with an embodiment of the method, wherein the spacer device 
comprises the interconnection apertures:

• said cutting is being made between two adjacent interconnection apertures such that the 
length of the spacer device becomes shorter than said circumference; and

• said interconnecting comprises strapping the spacer device by arranging a strap through 
the interconnection apertures closest to the ends of the spacer device and tightening the 
strap. Thereby, advantageously, a tight fit is obtained irrespective of the length of the 
circumference.

[0017] In accordance with an embodiment of the method, it further comprises:

• arranging spacer devices longitudinally of the object and circumferentially around the 
object, such that the longitudinally and circumferentially arranged spacer devices cross 
each other; and

• interconnecting the longitudinally and circumferentially arranged spacer devices by 
aligning interconnection apertures thereof and arranging interconnection straps through 
the interconnection apertures. This embodiment is particularly advantageous for objects 
having a large width.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The invention will now be described in more detail and with reference to the appended 
drawings in which:

Fig. 1 is a perspective view from first side of an embodiment of the spacer device according to 
the present invention;

Fig. 2 is a perspective view from a second side of the spacer device of Fig. 1;

Fig. 3 is a sectional view along the line A-A in Fig. 2;

Fig. 4 is a sectional view of a detail of the spacer device;

Fig. 5 shows the second side of the spacer device of Fig. 1;

Fig. 6 is a cross-sectional view of an insulated pipe having the spacer device mounted thereon;

Fig. 7 illustrates mounting of several spacer devices on a pipe;

Fig. 8 illustrates mounting of several spacer devices on a large cistern;

Fig. 9 illustrates an interconnection of two spacer devices crossing each other;

Fig. 10 is a perspective view of another embodiment of the spacer device which does not fall 
within the scope of the present invention; and

Fig. 11 is a perspective view of another embodiment of the metal strip comprised in the spacer 
device.

DESCRIPTION OF EMBODIMENTS

[0019] In accordance with a first embodiment of the spacer device 1, as shown in the figures, 
the spacer device 1 comprises a flexible metal strip 2, and plastic spacer elements 3. The 
spacer elements 3 are attached to the metal strip 2, and form protrusions, which protrude from 
the metal strip 2 at a first side 4 of the metal strip 2. The metal strip 2 comprises strip 
attachment portions 5, and the spacer elements 3 comprise corresponding spacer attachment 
portions 6, as best shown in Fig. 4. Each strip attachment portion 5 is embedded in a 
respective spacer attachment portion 6. This embedment is obtained by first manufacturing the 
metal strip 2, and then molding the spacer elements 3 onto the metal strip 2, for instance by 
injection molding. In this context it should be noted that in Fig. 1 one of the spacer elements 3 
has been removed to show the strip attachment portions 5. This is only for explanatory 
reasons; the spacer device 1 is not manufactured by mounting separately formed spacer 
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elements 3 at the metal strip 2. The molding of the spacer elements 3 onto the metal strip 2 is 
an efficient and easily automated method of manufacturing the spacer device 1, which 
additionally provides a strong attachment of the spacer elements 3 to the metal strip 2. The 
spacer elements can be regarded as blocks, or feet of the spacer device 1, on which the 
spacer device 1 is arranged to rest on an outer surface of an object, such as a pipe 23, or a 
cistern 26 or some other appropriate object.

[0020] The strip attachment portions 5 are arranged in sets, each set consisting of three strip 
attachment portions 5 arranged in a row across the width of the metal strip 2. The sets are 
equidistantly distributed longitudinally of, i.e. along the length of, the metal strip 2. It should be 
noted that each set can consist of one or more strip attachment portions 5.

[0021] Each strip attachment portion 5 protrudes at the first side 4 of the metal strip 2. The 
strip attachment portion 5 is formed as a recessed seat 7, which is recessed from a second 
side 8 of the metal strip 2, opposite to the first side 4, as best seen in Figs. 4 and 9. Thus, the 
seat 7 is cup shaped, and it has a hole 9 at the centre of the bottom of the seat 7. The 
corresponding spacer attachment portion 6 extends through the hole 9 and has a head portion 
10 resting in the seat 7 at the second side 8 of the metal strip 2. Thereby, the head portion 10, 
at least substantially, fills the seat 7 and provides a smooth surface at the second side 8 of the 
metal strip 2. Additionally, the spacer attachment portion 6, at the first side 4 of the metal strip 
2, extends beyond the hole 9, and engages with the seat portion 7, at the first side 4 of the 
metal strip 2. Preferably, at the first side 4, the spacer attachment portion 6 has a width in 
excess of the largest width of the seat 7 and has an engagement portion 11 engaging with the 
first side 4 around the seat 7. In other words, at the first side 4, the spacer attachment portion 
6 fully covers the seat 7. This embedment of the strip attachment portions 5 into the spacer 
elements 3 provides for a strong attachment of the plastic spacer elements 3 to the metal strip
2. The spacer attachment portion 6 is generally cone shaped and narrows in a direction away 
from the first side 4, i.e. in the direction of protrusion of the spacer element 3. In this 
embodiment having three strip attachment portions 5, consequently the spacer element 3 has 
three cone shaped spacer attachment portions 6, which are interconnected with an integrate 
centre wall portion 20 extending laterally of the metal strip 2. At each one of the two side most 
spacer attachment portions 6, there is an additional wall portion 21 extending perpendicular to 
the centre wall portion 20, i.e. along the length of the metal strip 2.

[0022] Many modifications of the strip attachment portions 5 and the spacer attachment 
portions 6 are feasible. However, for example, for modifications of the recessed seat variant, in 
order to provide for a secure joint between the attachment portions 5, 6, it is preferred that a 
largest width of the head portion exceeds a largest width of the hole, or holes if more than one.

[0023] Furthermore, the metal strip 2 comprises interconnection apertures 12 distributed along 
the length of the metal strip 2. The interconnection apertures 12 are arranged at least at two 
longitudinally spaced apart positions between two consecutive sets of seat portions 5. Thereby, 
when cutting the metal strip 2 in parts of a desired length, it is suitable to cut the metal strip 2 
between two adjacent interconnection apertures 12, as will be further described below. Each 
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interconnection aperture 12 has a rounded long side edge 13, which constitutes a bent portion 
of a lip 14, which has been cut out of the metal strip 2 and bent to the first side 4 of the metal 
strip 2 to extend generally in parallel with the first side 4. Moreover, the metal strip 2 is 
provided with indents 15 arranged in pairs at regular intervals along the long side edges 16, 17 
of the metal strip 2. Each indent has rounded edges 18, 19, wherein the indents 15 of each 
pair are arranged opposite to each other, i.e. at the respective side edges 16, 17 of the metal 
strip 2.

[0024] The spacer elements 3 are separated at a distance d exceeding the width w of the 
metal strip 2.

[0025] Each spacer element 3 comprises end portions 22 at both ends of the centre wall 
portion 20, which end portions 22 protrude at both long side edges 16, 17 of the metal strip 2.

[0026] Fig. 7 show a number of spacer devices 1 mounted on a pipe, i.e. around the 
peripheral of the pipe 23, at regular distances along the length of the pipe 23. The spacer 
devices 1 have been turned with the spacer elements 3 abutting against the outer surface of 
the pipe 23. Fig. 6, in cross-section, shows a pipe 23 on which spacer devices 1 have been 
mounted and on which half-pipe shaped insulating pieces 24 have been mounted on the 
spacer devices 1 and concentrically with the pipe 23. A tubular space 25 has thus been 
created between the insulation material and the pipe 23.

[0027] Fig. 8 shows another example of mounting the spacer devices 1 on a cylinder shaped 
cistern 26. The spacer devices 1 have been arranged in a grid structure both along the height 
of the cistern 26, and along the periphery of the cistern.

[0028] In general, en embodiment of a method of mounting a spacer device around an object 
23, 26, comprises:

• preparing a spacer device by cutting the metal strip such that the length of the spacer 
device becomes close to the circumference of the object;

• arranging the spacer device 1 around the object 23, 26 with the first side 4 facing the 
object 23, 26, whereby the spacer elements 3 abut against the object 23, 26; and

• interconnecting the ends of the spacer device 3 with each other.

[0029] The objects exemplified here are circular, which is the typical case. However, the 
spacer device 1 is useful for objects of other shapes as well. Generally, the spacer device 1 is 
used for hollow objects, since the problems of condense typically arise when there are 
temperature differences between an enclosed liquid and the surrounding environment.

[0030] Preferably, the cutting is made between two adjacent interconnection apertures 12 such 
that the length of the spacer device 1 becomes shorter than said circumference; and the 
interconnection comprises strapping the spacer device 1 by arranging a strap 27 through the 
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interconnection apertures 12 closest to the ends of the spacer device 1 and tightening the 
strap 27.

[0031] Referring to the cistern application of Fig. 8, the method comprises arranging spacer 
devices 1 longitudinally of the object 26 and circumferentially around the object 26, such that 
the longitudinally and circumferentially arranged spacer devices 1 cross each other; and 
interconnecting the longitudinally and circumferentially arranged spacer devices by aligning 
interconnection apertures 12 thereof and arranging interconnection straps 27 through the 
interconnection apertures 12.

[0032] There are many alternative embodiments of the spacer devices. According to one 
alternative of the spacer device which does not fall under the present invention, as shown in 
Fig. 10, the spacer elements 30 are molded at the metal strip 34 to enclose a portion of the 
metal strip 34. The spacer element 30 has a first portion 32 protruding at the first side of the 
metal strip 34, and a second portion 31 extending laterally across the metal strip 34 at its 
second side, and being integral with the first portion 32 by covering the long side edges of the 
metal strip 34. Furthermore, the second portion 31 is interconnected with the first portion at 
spacer attachment portions extending through strip attachment portions 33 constituting holes 
through the metal strip 34. In other words the spacer element extends around the metal strip 
34 and through the holes 33. This embodiment has advantages but on the other hand it may 
be regarded as a disadvantage that the spacer elements are slightly raised above the surface 
of the metal strip at the second surface, at which the insulating elements are received.

[0033] According to yet another embodiment of the spacer device, the seats of the strip 
attachment portions are differently manufactured and shaped, as shown in Fig. 11. Each set of 
strip attachment portions contains two strip attachment portions, each comprising a recessed 
seat, 36 arranged side by side laterally of the metal strip 35. Each seat is formed by cutting a 
cross in the metal strip 35 and bending the four tips, or pointed tongues, thus obtained such 
that they protrude on the first side of the metal strip 35, and extend obliquely towards a 
common centre point. When molding the spacer element, the seat is filled with the plastic 
forming a head portion, and the plastic extends through the opening defined by the tips and 
embed the tips 36. Thereby a spacer attachment portion similar to that of the first embodiment 
is formed.

[0034] While the invention has been illustrated and described in detail in the drawings and 
foregoing description, such illustration and description are to be considered illustrative or 
exemplary and not restrictive. The invention is not limited to the disclosed embodiments. For 
instance, as an alternative, the spacer elements do not protrude at the sides of the metal strip. 
Many different shapes of the spacer elements as a whole are feasible as well, etc.

[0035] Other variations to the disclosed embodiments can be understood and effected by 
those skilled in the art in practicing the claimed invention, from a study of the drawings, the 
disclosure, and the appended claims. In the claims, the word "comprising" does not exclude 
other elements or steps, and the indefinite article "a" or "an" does not exclude a plurality. Any
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reference signs in the claims should not be construed as limiting the scope.
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PATENTKRAV

1. Et afstandsstykke til at tilvejebringe et mellemrum mellem et objekt og et lag af 

isoleringsmaterialestykker, som er påført omkring objektet, hvor afstandsstykket (1) om­

fatter en fleksibel metalstrimmel (2) og plastik afstandselementer (3), der er formet til 

metalstrimlen og danner fremspring, der rager frem fra metalstrimlen på en første side (4) 

deraf, hvori metalstrimlen omfatter strimmelfastgørelsesafsnit (5), hvori afstandselemen­

terne omfatter afstandsstykkefastgørelsesafsnit (6), hvori hver strimmelfastgørelsesafsnit 

er indlejret i et respektivt afstandsstykkesafsnit, hvori afstandsstykket er arrangeret til at 

blive monteret ved en overflade af objektet med den første side vendende mod denne 
overflade, således at afstandselementerne ligger an mod overfladen, kendetegnet 

ved, at hvert strimmelfastgørelsesafsnit (5) omfatter et sæde (7), der omfatter et hul (9), 

hvori sædet (7) er forsænket fra den anden side (8) af metalstrimlen (2), og hvori hvert 

afstandsstykkefastgørelsesafsnit strækker sig gennem hullet og har en hoveddel (10), som 

hviler i sædet ved en anden side (8) af metalstrimlen (2), modsat den første side (4).

2. Afstandsstykke ifølge krav 1, hvori hvert strimmelfastgørelsesafsnit (5) rager frem 

ved den første side (4) af metalstrimlen (2).

3. Afstandsstykke ifølge et hvilket som helst af de foregående krav, hvori en største 

bredde af hoveddelen (10) overstiger en største bredde af hullet (9).
4. Afstandsstykke ifølge et hvilket som helst af de foregående krav, hvor afstands­

stykkefastgørelsesafsnittet (6) strækker sig længere end hullet (9) og går i indgreb med 

sædet (7) ved den første side (4) af metalstrimlen (2).

5. Afstandsstykke ifølge et hvilket som helst af de foregående krav, hvori metalstrim­

len (2) omfatter sammenkoblingsåbninger (12) fordelt langs længden af metalstrimlen (2).

6. Afstandsstykke ifølge krav 5, hvori sæt af sæder er fordelt langs længden af me­
talstrimlen (2), hvor hvert sæt omfatter mindst ét sæde (7), og hvori sammenkoblingsåb­

ningerne (12) er arrangeret ved mindst to positioner med mellemrum i længderetningen 

mellem to på hinanden følgende sæt af sæder.

7. Afstandsstykke ifølge krav 5 eller 6, hvori hver sammenkoblingsåbning (12) har 

en afrundet lang sidekant (13), der udgør et bøjet afsnit af en læbe (14), som er skåret ud 

af metalstrimlen (2) og bøjet til den første side (4) af metalstrimlen for at strække sig ge­

nerelt parallelt med den første side.

8. Afstandsstykke ifølge et hvilket som helst af de foregående krav, hvor metalstrim­

len (2) er tilvejebragt med fordybninger (15), som er arrangeret i par med regelmæssige 

intervaller langs dets lange sidekanter (16, 17), hvor hver fordybning har afrundede kan­

ter, hvori fordybningerne af hvert par er arrangeret modsat hinanden.

9. Afstandsstykke ifølge et hvilket som helst af de foregående krav, hvori afstands­

elementerne (3) er adskilt med en afstand, der overstiger bredden af metalstrimlen (2).

10. Afstandsstykke ifølge et hvilket som helst af de foregående krav, hvori hvert af­

standselement (3) rager frem ved begge lange sidekanter (16, 17) af metalstrimlen (2).
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11. Fremgangsmåde til at arrangere et afstandsstykke ifølge et hvilket som helst af 

de foregående krav ved et objekt, omfattende;

- at forberede afstandsstykket (1) ved at skære metalstrimlen (2) således, at læng­

den af afstandsstykket bliver tæt på objektets omkreds;

- at anbringe afstandsstykket ved objektet med den første side (4) vendende mod 

objektet, hvorved afstandselementerne (3) ligger and mod objektet; og
- at sammenkoble enderne af afstandsstykket med hinanden.

12. Fremgangsmåde ifølge krav 11, hvori afstandsstykket (1) omfatter sammenkob­

lingsåbningerne (12):

- nævnte skæring udføres mellem to tilstødende sammenkoblingsåbninger, således 

at længden af afstandsstykket bliver kortere end omkredsen; og

- nævnte sammenkobling omfatter fastspænding af afstandsstykket ved at arrangere 

en strop (27) gennem sammenkoblingsåbningerne tættest på enderne af afstandsstykket 

og at stramme stroppen.

13. Fremgangsmåde ifølge krav 11 eller 12, yderligere omfattende:

- at arrangere afstandsstykker (1) i længderetningen af objektet og periferisk om­

kring objektet, således at de i længderetningen og periferisk arrangerede afstandsstykker 

krydser hinanden; og

- at sammenkoble de i længderetningen og periferisk arrangerede afstandsstykker 

ved at bringe sammenkoblingsåbninger (12) deraf på linje og at anbringe sammenkob­

lingsstropper gennem sammenkoblingsåbningerne.
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Fig. 11


