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becomes very important. Other examples_of important_cryogenic '
. materials are liquefied oxygen, ethylene, butane, ete. Suitable_ _

;lO“ structures ‘have been developed, which are adapted to contain

and to transport cryogenic materials. LNG tankers may be
mentioned by way of example. _ '
- It will be clear that certain measures such as. insulation |
should be taken to maintain the cryogenic materials at the
lS_ desired temperature. Several insulation systems have already
.- " been developed. ' '
_ . It can be understood that if a fault such as a crack
- developed in the insulation system of the structure containing
~ the cryogenic material, the cold from the said material would

“.20_ i leak through’ the fault. So, the area in contact with the fault :
| would become chilled. This could lead to catastrophic failure
'_of the structure as a whole and to dangerous spillage. : “
" To avoid these dangers it is very desirable to be informed
_ ~ about leakage as soon as a leak would occur. .
25 ' Normal methods employed to detect such cold spots, which
| are present if a leak would occur, involve either the visual
inspection of the cryogenic material-containing structure for
dce formation or the attachment of temperature measuring means,

 such as thermocouples to the surface of the said structure and o
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T . areas of maximim safety requirements. Further, no electrical
connections should be used to avoid danger of ignition.
It is therefore an object of the invention to provide a
simple, generally fool-proof -and safe device to obtain informa—
| 15 'tion about cryogenic leaks. Such a device may for ‘example be -
| " used to detect leakage in pipes (in particular under cou-
| plings), valves, tank couplings, etc. '
The invention therefore comprises a device for detecting
o .1eakage of cryogenic materials from a cold—insulated structure,:
. 20 - which is adapted to. contain or to transport said cryogenic _ '
~ materials, said device comprising a heat-conductive element,3
~which can be brought ‘into contact with the cryogenic |
material—containing or transporting structure, and comprising a
_ _ "ghape memory effect" (SME) element which, in case of leakage,
_.251 is cooled down: through its transition temperature, thus giving
a displacement according to the cryogenic temperature to: which
the said element is subject in case of. leakage, "said device : .
o further comprising a housing, which is provided'with an open—
_ ing, which opening can be closed by said heat-conductive
30 __. element, said ‘heat-conductive element being acted on by the -
| said SME element in case of leakage in such a way that the said
opening is no. longer closed.:.; _" - f
-~ "The device may further comprise an alarm device or

indicator. “h
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a di-spl acement according.to the cryogenic tenmperature. to which the said -
el ement - i s subject .in case of |eakage, said devite. further conprising a
housi ng, which is provided wth an open-"ing, which opening can be closed
by ‘Sai d. heat - conduetive 30.- - -elerient, said heatfconductive elenment being: -
acted on by the said SME elenent .in case of 1eakage in 'such a way that the
sald. opening i's no .longerclosed.” The device may further .conprise an al.arm.
device or. i.ndicator. ' . 2a By-a "shape ﬁnor"y_ effect” (SME) elenent-is '
meant an el enent of a material, having el asti c nodul us which varies
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matery al is 1eaking: The invention will now be described by wy of exanple
in nore detail i.n the. accorrpanylng drawi ng, .in which: 10 . - figure 1 j
shows by way .of background information schenatlcal |y an exanpl e of a deV| ce
{f or | eakage det.ecti on .of cryogenic materials; figtre 2 represents. . - ..
ischematical ly an exarrpl e.-of*.an enbodi nent of: the device accordi’ ng to the
§i nvention. -15 . - Referr.i- ng now'to figure 1 a heat-conductive elenent 2.
i s brought .into contact wi.,th“the structure 5 containing cryogeni.c mat eri.al .
i n thi.s exanpl e the structure 5 i's a pipeling..The said el errent 21is
ionnect ed ‘t.hr ough any means ‘sui table for the purpase to a SVE "i

sai d- SME element 3 i s Gbankoestidoigbased ynoppthe 4%k fPat tmr‘?P‘Sbeﬁ

Bui‘'t abl-e neans, fO{l r%”?ﬂ? Map@Hefory e\ffﬁé&hcagﬁgevatseehaﬁe qaltckIn and
fechanically. If a fed age in the said struct re 5 oc %y ggni c _
fraterial will fall masgiyelnclfhevhiecsntrud FIRP Wi | I pass
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' cont ai ni ng. 30 cr C fial. In this exanpl e the structure 5" is .
tank. The openi n&ai 'éi&ga#\ blga{cf&sed by a-heat-conductive examtle ;lﬂ by
ans of a biasing el ermhet iﬂzéntimdélirt@mhemc‘aﬁe Y YAE Holst
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schematically .an’ example of a device for leakage detection of

cryogenic materials, _ .
figure 2 represents schematically an example. of an
" embodiment of the device according to the invention. -
15 Referring now to figure 1 a heat-conductive element 2 is
brought into contact with the structure 5 containing cryogenic
;material. In this example the structure '5 is a pipeline. The _
said element 2 is connected through any means suitable for the
. purpose to a "SME element 3. Said SME element 3 is connected to
20 “_a remote alarm 6 through any suitable means, for example a
' cable. 7, which activates the alarm mechanically. -
- If a leakage in the said structure 5 occurs, cryogenic
material will fall onto the heat-conducting element 2. So,-
jcold will pass to the SME- element 3 which will change its
25: 'shape quickly and. massively. This change in shape will act on |
: the remote alarm 6 through the mechanical flexible means 7,
such as a Bowden cable. ' - < |
"In figure 2 a housing 1' is provided with an opening 1'a
'.which is directed towards the structure 5' containing
| 136 | cryogenic material. In this example the structure 5' is a
tank. The opening 1'a can be closed by a heat—conductive
i -:element 2 » by means of a ‘biasing element. 3', made from a SME |
alloy. The housing 1' may be- pressurized through an opening 4'
B by any suitable fluid medium, for example air or inert gas.

f; B r_'hg[ '351~ The opening 1'a of the housing 1' 1s brought into contact
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"t hr ough any neans sui.t:able for the purpose with the cryogenic
_gterlal contalnlng structure If a | eakage i'n the said structure 5
Ogcurs,'cryogenlc naterlal mnll fall onto the heat-conducting el ement 2'.
@ 5. coldwll: ‘pass to. the SME element 3'. Sai @ elenment 3' wil | change
£F hape qui ckl y: and. n355|vely, and in this may the elerrent 2" will no
poger close the openlng 1" a.; Subsequently, the pressure mediumwll escape
;und t he elenent 2'. and- thus a suitable pressure signal can be obtained to
agtivate an 10 ~ alarm6". ‘Any’ alarm suitafie. for the pur pose may ‘be -used,
br- exanple. a soung-alar thprmeaﬂs i RdLaAld Bor TheMRiFposd bvivh Itheberyogpinei at ed
tyat.the hou3|ng 1" and opening |'a may have any suitabl e shape. The -
peni ng' |1 a may, paterbednpontalpinge sETYSURE: shape, so that the el enent >
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"It will be- appreciated that the housing 1' and opening
1'a may have any suitable shape. The opening 1'a may, for
example, have a round shape, so that the element 2' may be a
15 _. disc. Further, ap advantageous shape of the SME element is a
bias element'such:as a spring and in particular a coiled
spring. An advantageous material used for the heat-conductive
element may, for example, be copper. Another suitable material
. is SME material.. e : ' 3 &
20 o It will be appreciated that any signal suitable for the
' purpose may be used to activate the alarm. For example,
pressure signal may be converted into an electric signal to .
activate an electronic alarm. Further any pressure medium

suitable for the purpose may be used. If a device according to'

25 °-the invention is used on board tankers, the air to be used for
the said alarm may be supplied from the ship's own air system.'
1t will also be appreciated that in advantageous
: embodiments of the invention (not shown) the alarm or *
_ “indicator may be activated, for example, by a lever system. or
o "30 o a hydraulic or pneumatic coupling between the SME element and
| the alarm. Further, it will be appreciated that it 1is not
B g absolutely necessary to provide a remote alarm device or
_"- indicator. In advantageous embodiments of the invention (not
" sheéum) the alarm device or. indicator may be provided at the )

- 35 'detecting device itself
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in claimi, t her I’ISI r
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‘ture, thus giving a displacement according to the cryogenic
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| temperature to which the said element is subject in case -of
10 leakage, said device further comprising a housing, which is
provided with an opening, which opening ‘can be closed by said’
heat-conductive element, said heat-conductive element being
acted on by the said SME element in case of leakage in such a
way that the said opening is no longer closed. '
15 2. The device as claimed in claim 1, further comprising an
alarm device or indicator. ’ o '
3. The device as claimed in claim 1 or 2, in which the
heet—conductive element is acted on by a SME bias element.’
_ 4. = The device as claimed in c1aim'3,.whereim the said SME
" 20  bias element is a spring. _ -
5. The device as claimed in any one of claims 1-4 in which
the heat—conductive element is made of SME material. _
6. The device as claimed in any one of claims 1—5, wherein
N the heat-conductive element is a, disc. : .
25 - 1. - The device as claimed in claim 6, wherein the di§c is a -
- 'copper disc. . ' o ' , .
"8.. The device as claimed in claim 4, wherein the SME element
is a coiled ‘spring. -
| "9, The ‘device as clafmed in any one of claims 2—8 wherein -

30 . the alarm is_activated mechanicallye

e’ i s W s O =

tructure, and conprising a "shape mem&d otk 3 (SVE) in
el ement which, in-:
ase of |eakage;" is cooled down through its transition tenmpera- ture, thus"
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s oo n o . ryogenic materials, sai'd .
levi ce conprising a heat-conductive el enent,s which can be br.ought i nto .-
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5. The devi ce as cl ai med in any one of clains 1-4, .in whieh 4 ieh the o

heat - conduct i ve element is made of SME material.” 6. The de s clai n‘ed-" L

in any:one of cl ai ms 1-5, wherein t he heat - conduc lmm‘“e‘m mg di'sec. ‘25 .

7. The device as clainmed i n claim6, wherein thu er di sc. :

8 .~ The deV| ce as clained in claim4, wherein the*SME elenent is a coiled '._f-- -
ring. 9. The device as claimed in any one of clainms 2-8, wherein 30 ...

th alarmis activated nechanical I-y. 10- ¢ The device.as clainmed i.n any "

one- of claims 2-8, wherein the alarmis ctlvated ne

device as ‘clained i afie 8melcss a%l"’&?i‘r’%‘*dz 8, a%@?%l‘ﬁ #‘ga g% ¥ereh _
hydraulically. 5- thlaZalarA de\ucmwauhspﬂﬁnaaida)llas described in the - o
speci fication by ref nc 2. 0f the C n d e text ..
of the specificati g%@?f o 8% aainet 18y2 g'hgﬁ%%gpg%%glst%e apg?:le-c{gnts o
ori-ginal typescri-pthe alatrmn'aq acghvatied bw&vewlmaiﬂrmrent s whiech are difficult.
to read. Theg origi naj &e¥?§f%ﬁh9€an‘i@ﬁl@' gk %sEPmHgm@%Hc&f{@tibﬂ o

|nspect ed on t?le premses tentt Ofice
' ) by reference to fig.. 2 of the accompanying drawing.
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