Européisches Patentamt

0’ European Patent Office @

Office européen des brevets

Publication number: O 047 554
A1l

®@ EUROPEAN PATENT APPLICATION

@) Application number: 81200961.1 )

@ Date offiling: 28.08.81

Int.cle: B65D 90/06, E04 F 13/08

Priority: 04.09.80 NL 8005017 @

Date of publication of application: 17.03.82 @
Bulletin 82/11

Designated Contracting States: AT BE CHDE FR GB IT
LI LUNL SE

Applicant: van Leeuwen, Simon Jacobus, Lisztlaan 17,
NL-3055 KE Rotterdam (NL)

Inventor: van Leeuwen, Simon Jacobus, Lisztlaan 17,
NL-3055 KE Rotterdam (NL)

Representative: van der Beek, George Frans et al,
Nederlandsch Octrooibureau Johan de Wittlaan 15 P.O.
Box 29720, NL.-2502 LS Den Haag (NL)

69 Spacer arm for an insulation construction and method for mounting said arm.

€) Spacer arm (2) for an ihsulation construction for a
tank extending perpendicular to the tank wall and carry-
ing a mounting bar (16) to which cover plates for the
insulation construction can be attached. Said spacer arm-
(2) comprises at the inwards directed end a flat plate
section (4), which is after mounting of said spacer arm
(2) positioned adjacent to the tank wall (1), said plate
section has a «<key hole» opening (11, 12) by means of
which the spacer arm (2) is mounted onto a pin element
= (13, 14), which pin element is welded to the tank wall
< by means of capacitor discharge welding.
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1
Spacer arm for an insulation construction and method for mounting

said arm.

The invention relates to a spacer arm for an insulation con—
struction for a tank or another building structure, which spacer arm
extends perpendicular to the tank wall and carries at his outer end a
mounting bar to which cover plates for the insulation construction
can be attached.

Such a spacer arm is already described in the Dutch Patent
152,622, According to this prior art the spacer arms have at their
inner end a plate section by means of which they are hooked into
horizontally positioned saddle elements which are beforehand welded
to the tank wall. ‘

A disadvantage of this construction is, that it can only be used
with empty tanks, because the pending safety regulations do not allow
to use an autogeneous welding proceés or an electrical afch welding
process onto a reservoir ﬁhich is partly or totally filled with oil,
liquid fuel or other inflammable material or material reacting onto
excessive heating.

An object of the invention is now to eliminate said disadvan—
tages.

Therefore é spacer arm for an insulation construction for a tank
or other building structure, which spacer arm extends perpendicular
to the tank wall and carries at his outer end a mounting bar to which
cover plates for the insulation construction can be attached is now
according to the invention characterized in that said spacer arm
comprises at the inwards directed end a flat plate section, which is
after mounting of said spacer arm positioned adjacent to the tank
wall, which plate section has a circular opening and a slot in
communication with said opening at the upper side of said opening, -
whereby the width of said slof is smaller than the diameter of said
circular opening, which circular opening and slot are destined to
cooperate with a pin element having a shank of which the diameter
corresponds to the width of said slot and having furthermore a
circular head of which the diameter substantially corresponds to the
diameter of said circular opening, whereby the end of said pin

element.oppdsite said head is attached to the tanmk wall.
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The spacer arm according to the invention is mounted to Fhe tank
wall by means of a pin element, which pin element is attached to the
tank wall by means of a so called capacitor discharge welding method,
whereby the welding cgfrent pulse is adjusted such that the trans-—
ition area between the end of said pin element and the tank wall is
in a very short period enough heated by the welding current pulse
flowing therethrough enough to realize a welded joint whereas the
inner surface of the tank wall during the welding operation is not
heated to such a extend that a dangerous situation results, taking
into account the contents of said tank, whereafter said spacer arm is
shoved over said pin element whereby the head thereof is passing
through the corresponding circular opening of the flat plate section
of the spacer arm and thereafter the spacer arm is moved downwards
such that the shank of said pin element moves upwards into the slot
communicating with said circular opening. As the shank of said pin
element reaches the upper end of said slot then the circular head of
said pin element will block the spacer arm and will maintain the
spacer arm in this mounted position.

According to a preferred embodiment the flat plate section of
said spacer arm has at a mutual distance two circular openings with
communicating slots. In that case it is necessary to attach two pins
by means of the above described capacitor discharge welding process
at a mutual distance corresponding to the distance of both circular
openings to the tank wall. In that case a very stable construction
can be realized.

Preferably the pin element has at the end opposite of the head
section a further section with increased diameter. Because the pin
element is attached with said further section with increased diameter
to the tank wall the area of the welded joint is increased. Further~
more the contact between the flat plate section of the spacer arm and
the tank wall is restricted to the under edge of said flat plat
section or is even eliminated at all resulting into a very restricted
heat transfer through the metal of the spacer arm from the tank wall
to the outside or vice versa.

According to a further development of said preferred embodiment
the diameter of the head section of said pin element is substantially

equal to the diameter of said further section with increased diame-
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ter. This simplifies the fabrication process of said element. -

The invention will now be explained referring to the attached
drawings in which preferred embodiments of the spacer arm éccording .
to the invention are illustrated.

Fig. 1 shows a perspective partly sectional view of an
embodiment of the spacer arm according to the invention attached to a
tank wall and carrying a mounting bar.

Fig. 2 shows a sectional view at a different scale of a prefer-
red embodiment of a pin element for mounting the spacer arm. 7

Fig. 1 illustrates a part of a tank wall 1, onto which the
spacer arm 2 is mounted. Said spacer arm comprises in this embodiment
a central plate section 3 extending substantially perpendicular to
the tank wall 1, which central plate section 3 at the side of the
tank passing is connected to an end plate section 4 parallel to the
tank wall and at the other side connected to a further end plate
section 5, also parallel to the tank wall but oppositely directed.
The end plate section 5 functions as suspension éupport for a mount-
ing bar 6, which has in sectional view an U-shaped upper part, where-
by the distance between the legs of said U-shape is adapted to the
thickness dimension of the end plate section 5.

Said end plate section 4 comprises a circular opening 11 commu—rr -
nicating with a slot 12 at the upper side of said opening; of which
slot the width is smaller than the diameter of the circular opening
11. The tank wall 1 carries a pin element, comprising a shank 14 of
which the diameter substantially corresponds to the width of the slot
12 and a circular head 13 of which the diameter'substantially corres—
ponds to the diameter of the opening 11. o

Before the spacer arm 2 is mounted to the tank wall 1 by means
of said pin element 11, said pin element is welded onto said tank
wall 1 by means of a capacitor discharge welding method. Thereby the
shank 14 of the pin element is by means of a suitable tool pressed
against the tank wall in the correct position, after which a short
current pulse is supplied to the transition area between the shank 14
and the tank wall 1, which current pulse is generated by discharging
a capacitor. Said capacitor is beforehand charged such, that a weld-
ing current pulse can be supplied to heat thertransition'afea between

the shank 14 of the pin and the tank wall 1 in a very short period
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sufficiently to realize a welded joint between the tank 14 of the pin
element and the tank wall 1, whereas the inner surface of the tank
wall 1 during the said welding process is not heated to such an
extend, that this will Lause a dangerous sitituation taking into ac-
count the contents of the tank. After finishing said welding process
the spacer arm 2 is shoved over said pin element, whereby the head
section 13 of said pin element moves through the circular opening 11
in the end plate section 4 of the spacer arm 2 until the end plate
section 4 is positioned behind said head section 13 of the pin ele-
ment, after which the spacer arm is moved downwards such that the
shank 14 of the pin element moves into the slot 12 in the end plate
section 4 until the final position is reached and the spacer element
is locked in place.

As is indicated in Fig. 1 the spacer arm can be strengthened by
means of a side wall element 7 perpendicular to the central plate
section 3 and also perpendicular to the end plate section 4. In the
figure only one side wall element 7 is attached to the edges of the
central plate section 3 and the end plate section 4, however it will
be clear that a similar side wall element may be attached to the
other edges of the central plate section 3 and the end plate section
4 in which case the central part of the spacer arm will have an
U-shaped cross section.

Furthermore it is also possible to attach one wall element 7 ac—-
cording to the center lines of the central plate section 3 and the
end plate section 4, in which case it is possible to make two cir-
cular openings in communication with two respective slots into the
end plate section 4, cooperating with two respective pin elements,
welded onto the tank wall, whereby the above mentioned openings,
slots and pin elements are made similar as described above for the
singular embodiment. An embodiment having two circular openings com-
municating with slots results, after mounting onto the tank wall into
a very stable construction whereby the spacer arm is substantially
locked against rotation.

Fig. 2 illustrates in sectional view a preferred embodiment of a
pin element, comprising a shank section l4a, a head section 13a and a
further section 15 with increased diameter.

In this preferred embodiment, illustrated in Fig. 2, the diameter of
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the head section 13a is substantially equal to the diameter of the
further section 15 with increased diameter. Said pin element is by
means of a capacitor discharge welding process welded to the tank
wall 1. Thereby the further section 15 offers because of the
increased diameter a larger transition area between the pin element
and the tank wall 1, resulting into an enlarged welded joint.

When the spacer arm is installed onto said pin, then the end
plate section 4 will not come into contact with the tank wall 1 or,
when there is enough clearance, only the under edge of said end plate
section 4 will be in contact with the tank wall 1. The result thereof
is that the temperature transfer from the tank wall 1 to the
environment through the metal of the spacer element is significantly
restricted, resulting into improved insulating characteristics of the
whole construction. Preferably the width of the slot 12 decreases
slightly with increasing distance from said circular opening so that
the shank 14 or l4a will enter said slot 12 very easily and fits
without clearance into the upper part of said slot 12 resulting into
a very tight mounting of the spacer arm.

It will be clear that the invention is not restricted to the
embodiments shown in the figures and described above, but that

various amendments and modifications are possible within the scope of

the invention.
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CLATIMS.

1. Spacer arm for an insulation construction for a tank or other
building structure, which spacer arm extends perpendicular to the
tank wall and carries at his outer end a mounting bar to which cover

plates for the insulation construction can be attached characterized

in that said spacer arm comprises at the inwards directed end a flat

plate section, which is after mounting of said spacer arm positioned
adjacent to the tank wall, which plate section has a circular opening
and a siot in communication with said opening and at upper side of
said opening, whereﬁy the width of said slot is smaller than the dia-
meter of said circular opening, which circular opening and slot are
destined to cooperate with a pin element with a shank of which the
diameter corresponds to the width of said slot and having furthermore
a circular head of which the diameter substantially corresponds to
the diémeter of said circular opening, whereby the end of said pin
element opposite said head is attached to the tank wall.

2. Spacer arm according to claim 1, characterized in that the

flat plate section of the spacer arm has at a mutual distance two
circular openings at the upper side in connection with respective
slots as defined in claim 1, destined to cooperate with two respec—
tive pin elements as defined in claim 1, attached to the tank wall.

3. Spacer arm according to claim 1 or 2, characterized in that

the pin element has at the end opposite the head section a further
section with increased diameter.

4. Spacer arm according to claim 3, characterized in that the

diameter of the head section is substantially equal to the diameter
of said further section with increased diameter.
5. Spacer arm according to one of the preceding claims, charac-

terized in that the width of each slot decreases slightly with in-

creasing distance from said circular opening.
6. Method for mounting a spacer arm according to one of
the preceding claims to the wall of a tank or other building structure,

characterized in that each pin element necessary for mounting said

spacer arm is welded to the tank wall by means of a capacitor discharge
welding method, whereby the welding current pulse is adjusted such that

the transition area between the end of said pin element and the tank
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wall is in a very short period enough heated by the welding current
pulse flowing therethrough to realize a welded joint, whereas the
inner surface of the tank wall during said welding operation is not
heated to such an extend that a dangerous situation results, taking

5 into account the contents of said tank, whereafter said spacer arm is
shoved over said pin element, whereby the head thereof is passing
through the corresponding circular opening of the flat plate section
of the spacer arm and thereafter the spacer arm is moved downwards
such that the shank of said pin element moves upwards into the slot

10 communicating with said circular opening.
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