WO 2005/ 027079 PCT/ 1 B2004/001957 -1 A SEAL THIS INVENTION relates to a
seal . A |l ocking nechani smof a door of a known type of freight container

i ncl udes parts defining therethrough holes that can be brought into

regi ster during |locking of the 5 nechanismso as to provide for a shaft of
a matchin be inserted through themto seal t i inits

| ocked pogwﬁﬁﬁﬁ?%gﬁch a seal including, in use thereoP&nﬁ&@ﬂ%ﬁgggg at
opposite ends of its shaft. The invention relates particularly to a seal
which may be used to seal such a | ocking nechanism although other
applications for it may possibly be found. 10 According to a first aspect
of the invention there is provided a seal including a first part including a
shaft and a head at one end of the shaft, the shaft having engagenent neans
inits end region renote fromthe head; 15 an electronic circuit carried by
the first part and including a radio frequency identification (RFID)
transmtter and sensing neans for sensing severance of the shaft of the
first part, the circuit being in a normal state and configured to, upon
sensi ng WD 2005/ 027079 PCT/ I B2004/ 001957 2 severance of the shaft of the
first part, change into a warning state, the state change being detectable
by means of an interrogation device conpatible with the RFID transmtter;
and 5 a second part defining a receiving formation for the shaft of the
first part and

A SEAL

THIS INVENTION relates to a seal.

A locking mechanism of a door of a known type of freight container includes parts
defining therethrough holes that can be brought into register during locking of the

5 mechanism so as to provide for a shaft of a matching seal to be inserted through them to
seal the mechanism in its locked position, such a seat including, in use thereof, two
heads at opposite ends of its shaft. The invention relates particularly to a seal which
may be used to seal such a locking mechanism, although other applications for it may
possibly be found.

10
According to a first aspect of the invention there is provided a seal including
a first part including a shaft and a head at one end of the shaft, the shaft having
engagement means in its end region remote from the head,;
15

an electronic circuit carried by the first part and including a radio frequency
identification (RFID) transmitter and sensing means for sensing severance of the shaft of
the first part, the circuit being in a normal state and configured to, upon sensing



havi ng engagenent neans for irrel easibly engaging the end region of the
shaft of the first part that has engagenent neans, via this engagenent
means, when received in its receiving formation, the second part formng a
head at the end of the shaft of the first part renmote fromthe head of the

first par engaged. 10 It is envisaged that,_| f the seal of
t he inven#loc?ﬁ@%g‘f‘?%%udit trail may be kept in respectpcgpmﬁﬁﬂﬂﬁg%i ch the

seal is associated with data stored inits RFID transmtter, which wll
include at least an identity of the seal-. In order to check the integrity of
the seal, the RFID transmtter nmay be interrogated by neans of a conpatible
Interrogation 15 device. The RFID transmtter of the electronic circuit
carried by the first part may be a transponder. It may, nore particularly,
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i n the rempdetectbée of tbenslofcr aércogatios uldviceacompatibleywithéhd RFRD part,
its RFID transmtter will respond to being interrogated by a conpatible

i nt er r ogA e tedé@‘?cﬁe by transmitting an RF signal incorporating an identity
stored init, and that, in the warning state, such transmssion is

di sabled. Alternatively, it nmay be 25 configured so that, in both the nornal
and warning states of the electronic circuit carried by the first part, its
RFI D5 r ansni atsacond ipartraafipthgde resebdnctprinatien fosdhe sbafbpf theclrsbaant end

interro |.an | 1 1Ll = S| ' r | Identity
stored TaVE bR AR heb T ke BRasding L¥0q (oBER S thorfe’ |
2005/ 02 #PgtPaRti4tnas @A4AGKIAST meahs Ve thisedgageinenttieds wheppacsived initsat i on for
operatively spaci n?_ the RFID transmtter i

i recéiving formation, the second part forming a head at the end of the shaft of the first

part remote from the head of the first part, when so engaged.
10

it is envisaged that, in use of the seal of the invention, an audit trail may be kept in
respect of it in which the seal is associated with data stored in its RFID transmitter,
which will include at least an identity of the seal. [n order to check the integrity of the
seal, the RFID transmitter may be interrogated by means of a compatible interrogation

15 device.

The RFID tfransmitter of the electronic circuit carried by the first part may be a
transponder. 1t may, more particularly, be any one of an active transponder, a true
passive fransponder, and a battery assisted passive transponder,

20

The seal may be configured so that, in the normal state of the electronic circuit carried
by the first part, its RFID transmitter will respond to being interrogated by a compatible
interrogation device by transmitting an RF signal incorporating an identity stored in it,
and that, in the warning state, such transmission is disabled. Alternatively, it may be
25 configured so that, in both the normal and warning states of the electronic circuit carried
by the first part, its RFID transmitter will respond to being interrogated by a compatible
interrogation device by transmitting an RF signal incorporating an identity stored in it as

well as an indication of the state of the circuit.



froman external netal object to prevent interference with its operation.
The receiving formation defined by the second part for receiving the region
of the shaft 5 of the first part defining its engagenent neans nmay be a
socket formation defining a generally round cylindrical inner surface of a
di anet er t.chi hat of the shaft in the region re ~..the seal my
I ncl ude aﬂ%ezﬁ%@?@(g%i c circuit carried by the second p%ﬁh%&ﬁ}coﬁ%ﬁ ng an RFID
10 transmtter and sensing neans for sensing tanpering with the second part,
the circuit being in a normal state-ahd configured to, upon sensing such
tanpering, change into a warning state, the state change bei ng detectabl e
by means of an interrogation device conpatible with the RFID transmtter.
The RFID transmtter of this circuit may be a transponder. It nay, nore
parti cul ' i tare
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of the faedrean eaternal onataldtjed & pievdnbinterfarense withdtspeperaticmy defi ne an

el ectrically conductive path in a configuration with respect to the second
part in which danage to the second part, when engaged with the first part,
required for its renmoval fromthe first part, will cause severance of the

conduct i M Reaéiing Férendtioh elefiiedisy the seetid gart RY rdceivimyitiegegiohef e shbfit e change
referred to upon sensi ng severance of the path. The electrically conductive

pat h fof afilke Biskper gafivingilts ANCRIELRY rBERNSMAY e Seoeankgt umatigmdetiingiar i ned by
an el ect g . | R | H@ﬁ% ronic
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conduct iregiopatferredte@ndi ng al ong the length of the shaft of the first part in
a configuration in which severance of the shaft between its engagenent
means and the head of the first part will cause severance of the path al so,
the circuit being configured to undergo the state change referred to upon

e Sl P e ARTR ke by orathapa pandugin et e
10 transmitter and sensing means for sensing tampering with the second part, the circuit
being in a normal state and configured to, upon sensing such tampering, change into a
warning state, the state change being detectable by means of an interrogation device
compatible with the RFID transmitter. The RFID transmitter of this circuit may be a
transponder. It may, more particularly, be any one of an active transponder, a true
15 passive transponder, and a battery assisted passive transponder. The sensing means of
the electronic circuit carried by the second part may define an electrically conductive
path in a configuration with respect to the second part in which damage to the second
part, when engaged with the first part, required for its removal from the first part, will
cause severance of the conductive path, the circuit being configured to undergo the
20 state change referred to upon sensing severance of the path. The electrically conductive
path of the electronic circuit carried by the second part may be defined by an electrically

conductive element.

The sensing means of the electronic circuit carried by the first part may define a primary
25  electrically conductive path extending along the length of the shaft of the first partin a
configuration in which severance of the shaft between its engagement means and the
head of the first part will cause severance of the path also, the circuit being configured to
undergo the state change referred to upon severance of the path. The combination of
the primary conductive path and the RFID transmitter of the electronic circuit carried by
30 the first part may define a closed loop extending along the length of the shaft of the first



30 the first part may define a closed | oop extending along the I ength of the
shaft of the first WO 2005/027079 PCT/ 1B2004/ 001957 4 part. The primary

el ectrically conductive path of the electronic circuit carried by the first
part may be defined by an electrically conductive el enent. As such, at |east
a part of uctive element of the electronic c ed by the
first parpkgéy‘%gﬂ?n5|de the shaft of the first partbéﬁégéﬂﬁﬁﬁbs he shaft of
the first part may be at | east partially nade of 5 a noulded electrically
non- conductive material and the part -o4 the conductive el enent of the

el ectronic circuit carried by the first part inside the shaft of the first
part may be noulded into it. In the case of the electronic circuit carried
by the first part including a primary electrically 10 conductive el enent,
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primary mbelded intalt] y conductlve path of the electronic circuit carried by
the first part may be defined by an electrically conductive 20 elenent. The
head formed by the second part at the end of the shaft of the first part
renote from the head of the first part, when the parts are interengaged,

may be nRdge efsedf iTBISSroniEScBit 8Bkl By @d Mt part including a primary electrically
10 conductive element, as defined, the circuit may define also a secondary electrically
conductive path which extends along the length of the shaft of the first part and which is
electrically isolated from the primary conductive path, the circuit being configured to be
in its waming state during electrical contact between its conductive paths. This
arrangement may serve, in some applications of the seal, to impair restoration of the
15 electronic circuit to its normal state, after severance of the primary conductive element,
by means of a substance such as a conductive resin or paste. Such restoration may
cause contact also between the primary and secondary conductive elements, thus
rendering the circuit still in its warning state. The primary electrically conductive path of
the electronic circuit carried by the first part may be defined by an electrically conductive

20 element.

The head formed by the second part at the end of the shaft of the first part remote from
the head of the first part, when the parts are interengaged, may be made of a tamper

resistant material.
25

In one particular embodiment of the seal of the invention in which the head formed by
the second part at the end of the shaft of the first part remote from the head of the first
part, when the parts are interengaged, is made of a tamper resistant material, the seal
includes a third part and



25 In one particul ar enbodi nent of the seal of the invention in which the
head fornmed by the second part at the end of the shaft of the first part
renote fromthe head of the first part, when the parts are interengaged, is
made of a tanper resistant material, the seal includes a third part and WO
2005/ 027079 PCT/ |1 B2004/ 001957 - 5 the third part is made of a tanper

resi st ant WPROYPA and incl udes a shaft and a head aPCHHBOWANI8E the shaft,
t he shaft having engagenent neans in its end region renmote fromits head
and the part defining therethrough a.psssage for receiving the shaft of the
first part, the passage daylighting on opposite ends thereof in the head of
the third 5 part and in the end of its shaft renote fromits head; the
second part defines a receiving formation for the shaft of the third part

and has eng t Ol | A [ . ' of the
Shaft o the HpTa PR adeRy" 4 fabfteh At (FREAR AR G0 shERE AT ae e
means, Vitad dtewel stetof thei shaft, e sredichavimpedgageniant Ricaasdn it enpaegienar e
shaped to provide an in-use con &ﬁuratioQ of the seal in which, with the

: f
shaft offeieee fromsta hpad aneihg Rgedelinng therrthroygh A @apsaae forrepdving 416 Beftt he shaft

of the fji | j ' j whird
part, KRR tepds358: aohthd SoRRERe BRI RHONPR hoheuBlho it
part ,5 arphrt dvel indle end of its beefeieaidte bbmtitsehdaidr st part defining its engagenent
means projects fromthe shaftof the third part and is received within and

irrel easi bly engaged by the receiving formation defined for it by the second
part. The receiving formati on defined by the second part for receiving the

region of thensgbaddnd p2iit @dfinebe rebéivilg Reriatide Forth@ghaft of SROBBE PBAangEaNs nay
be a socket formation defini g’? gener al Itgﬁround cylindrical inner surface

a
off a di difstesgagement Meansiat irgleasily engagingithe endregion of the shaft of the third
part that has engagement means, via this engagement means, when received in its

10 receiving formation; and

the parts are shaped to provide an in-use configuration of the seal in which, with

the shaft of the third part engaged with the second part, a portion of the shaft of the first

part is received in the passage defined through the third part, the head of the first part is

15  adjacent to the head of the third part, and the region of the shaft of the first part defining

its engagement means projects from the shaft of the third part and is received within and
irreleasibly engaged by the receiving formation defined for it by the second part.

The receiving formation defined by the second part for receiving the region of the shaft
20  of the third part defining its engagement means may be a socket formation defining a

generally round cylindrical inner surface of a diameter matching that of the shaft in the

region referred to and that for the corresponding region of the shaft of the first part may

be a socket formation defining a generally round cylindrical inner surface of a diameter

matching that of the shaft in the region referred to, co-axial with the former cylindrical
25 surface, the latter socket formation daylighting in the former.

In a further particular embodiment of the seal of the invention in which the head formed
by the second part at the end of the shaft of the first part remote from the head of the



region referred to and that for the corresponding region of the shaft of the
first part nmay be a socket formation defining a generally round cylindrical
i nner surface of a dianmeter nmatching that of the shaft in the region
referred to, co-axial with the forner cylindrical 25 surface, the latter

socket fo i ylighting in the former. In a furt ' ar

enbodi mng‘@bﬁgggeal of the invention in which the ﬁ(gféﬂﬁ%bh@gJ by the
second part at the end of the shaft of the first part renote fromthe head
of the WD 2005/027079 PCT/1B2004/0019% - 6 first part, when the parts are
i nterengaged, is made of a tanper resistant material, the seal includes a

third and a fourth part and the third part is nmade of a tanper resistant
material and includes a shaft and a 5 head at one end of the shaft, the

shaft hayi Fdho ' : ad; the
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f or mat i oseaf mclutlegadhied andé fourth part andl part and has engagenent neans for
irreleasibly 10 engaging the end region of the shaft of the third part that
has engagenent neans via its engagenent neans when received in its receiving
formation, the fourth part formng a head at the end of the shaft of the

third part remthrdipaerms el sattanipet fssidtanitmiateAdltandihgindesa skafgaged; 15 with
the third part engaﬁed with the fourth part, the conbination of the two

partd deadaiong enchpltherdafts thenshaltdhavingoengagsment siaagstimdsend ragigls of t he

respecti he shaft of the third part interconnecting them the
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seal ef 1 ni ng er'et hrough, particularly also through its shaft, a

passage for receiving the shaft of the first part, the passage daylighting
on opposite ends thereof in the respective heads of the seal 20 body; and

the fourth part is made of a tamper resistant material and defines a receiving
formation for the shaft of the third part and has engagement means for irreleasibly
10  engaging the end region of the shaft of the third part that has engagement means via its
engagement means when received in its receiving formation, the fourth part forming a
head at the end of the shaft of the third part remote from the head of the third part, when
so engaged;

15 with the third part engaged with the fourth part, the combination of the two parts
defines a tamper resistant seal body comprising the two heads of the respective parts
and the shatft of the third part interconnecting them, the seal body defining therethrough,
particularly also through its shaft, a passage for receiving the shaft of the first part, the
passage daylighting on opposite ends thereof in the respective heads of the seal

20  body; and

the parts are shaped to provide an in-use configuration of the seal in which, with

the third part engaged with the fourth part to define a tamper resistant seal body, a

portion of the shaft of the first part is received in the passage defined through the seal

25  body and the first part is engaged with the second part with the heads of these parts on
opposite sides of the seal body.



the parts are shaped to provide an in-use configuration of the seal in
which, with the third part engaged with the fourth part to define a tanper
resi stant seal body, a portion of the shaft of the first part is received
in the passage defined through the seal 25 body and the first part is
engaged w.th econd part with the heads of these parts on opposite

si des of »}r?ezogé@?ﬁ%ody. WO 2005/ 027079 PCT | B2004/ 001BEHIBGH | ocei vi ng
formati on defined by the fourth part for receiving the region of the shaft
of the third part defining its engagepent neans nmay define a generally
round cylindrical inner surface of a dianeter matching that of -the shaft in
the region referred to. 5 Generally, for all the enbodi nents of the seal of
the invention, any of the conductive paths referred to nmay be defined by a

sui t abl - cal Ve J ) th j e
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t he enbade Rt sarpdefinivg) ikcahgaafenidne means Mdyafefing RegsiRrdliyroung ayimdatalt he 10
electronic circuit carried by the first part may, alternatively or

addi t i orlanensuriaee pla diameler matehtngdhaligf e shafiiatle ragiorereferredio. sensi ng any
formof deformation, indicative of tanpering, of the shaft of the first
part, e.g. a strain gauge, a piezoelectric elenent, and the |like. As such,
what is stated above in relation to a seal in which the electronic circuit
carrised Gynaralty, farralitthe ambaditaénts ©f thensesll etthei inwdntipn camdokthevendudivent

applies, tatis 15 nutandi.s 0_a | i ncludi not her..t ype pof ans for
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el ect r onhe cbhduetilé elepidnterbiéyeROhBE patiadibrly BB aMRicrdilapvésled. It is envi saged
that the seal of the invention will nostly be used for sealing the | ocking

20 nechani sns of freight containers. It nust be appreciated, however, that
such a seal may simlarly be used for other sealing purposes.

Generally, for all the embodiments of the seal of the invention, the sensing means of the

10 electronic circuit carried by the first part may, alternatively or additicnally, include also
another type of sensing means for sensing any form of deformation, indicative of
tampering, of the shaft of the first part, e.g. a strain gauge, a piezoelectric element, and
the like. As such, what is stated above in relation to a seal in which the electronic circuit
carried by the first part includes an electrically conductive element applies, mutatis

15 mutandis, to a seal including another type of means for sensing deformation indicative of
tampering. The same applies to the electronic circuit carried by anothér part, where
provided.

[t is envisaged that the seal of the invention will mostly be used for sealing the locking
20 mechanisms of freight containers. It must be appreciated, however, that such a seal may
similarly be used for other sealing purposes.

The invention is described below by way of example with reference to and as illustrated
in the accompanying diagrammatic drawings. In the drawings:

25

Figure 1 iliustrates diagrammatically, in long section, a first embodiment of a seal,
in accordance with the invention, in an assembled configuration;



The invention is described bel ow by way of exanple with reference to and as
illustrated in the acconpanying diagrammatic drawings. In the draw ngs: 25
Figure 1 illustrates diagrammatically, in long section, a first enbodi nent
of a seal, in accordance with the invention, in an assenbl ed configuration;
WO 2005/0§]0Z% P éIBZOO4/001957 8 Figure 2 illustrates dia&rannatically,
in long s@&3 H?%%'rts fromwhi ch the seal of Fi gur eP4TIRI4REYI )| ed;
Figure 3 illustrates diagrammatically, in long section, a second enbodi nent
of a 5 seal, in accordance with the.igvention, in an assenbl ed
configuration; Figure 4 illustrates diagrammatically, in long section, parts
fromwhich the seal of Figure 3 was assenbled; 10 Figure 5 illustrates

di agrammatically, in long section, a third enbodinent of a seal, in

T ustrates. Gk 2T ER o em RS R REE o ap e R DGR el scar of
Fi gure Sig@e tanasatdemtbled,5 Figure 7 illustrates diagrammatically, in |ong
section, a fourth enbodi nent of a seal, in accordance with the invention,

in an assenbl ed configuration; Figure 8 illustrates diagrammtically, in
| ong section, parts fromwhich the seal of 20 Figure 7 was assenbl ed;

Figure 9 ill ‘F?ddré‘é%msﬁh%%;ﬁﬁfﬁ@h%bél%m@;&ﬁégﬁﬁ, é)é’ééo%d%fmdﬂoﬂ‘lt%érﬂ oPal N the

direction of ~arrows | X-1 I gure ure 10 1l lustrates
di agrianmssial, imbtgordaresepaitht thefinvgingian an @niassembledicopfigurstiorof

Figure 4 illustrates diagrammatically, in long section, parts from which the seal of
Figure 3 was assembled;

10 Figure 5 illustrates diagrammatically, in long section, a third embodiment of a
seal, in accordance with the invention, in an assembled configuration;

Figure 6 illustrates diagrammatically, in long section, parts from which the seal of
Figure 5 was assembled;

15

Figure 7 illustrates diagrammatically, in long section, a fourth embodiment of a
seal, in accordance with the invention, in an assembled configuration;

Figure 8 illustrates diagrammatically, in long section, parts from which the seal of
20 Figure 7 was assembled;

Figure 9 illustrates diagrammatically one of the parts of Figure 8 in the direction of
arrows IX-1X of Figure 8;

25 Figure 10 illustrates diagrammatically the part of Figure 9 in the direction of
arrows X-X of Figure 9; and



arrows X-X of Figure 9; and WO 2005/027079 PCT/ 1B2004/ 001957 9 Figure 11
illustrates diagranmatically the part of Figure 9 in the direction of
arrows Xl-Xl of Figure 10. In Figure 1, a first enbodinent of a seal, in
accordance with the invention, is designated 5 generally by the reference

nuneral 1 | 10 includes a first part 12 and rt 14. Wth
reference%%g—({algfgﬁ arly to Figure 2, the first part 12%Fi§ﬁ7&§42%019§§general |y

round cylindrical shaft 18 and a head 20 at one end of the shaft. The shaft
18 and the head 20 10 are integrally ©ormed of an injection noul ded

pl astics material. The shaft 18 defines a tapered |eading end 22 renote from
the head 20. A peripheral slot 26 is defined in the shaft 18 in and end
region thereof including the end 22. As such, the shaft 18 defines

engagenent ne | pq ; I farsmt :on.: n the
side of the @pgrte g%t'@%gé@%atlgérta @"ﬁ'@élﬁg{e%ﬂ?ﬁgb&ﬁé go@eﬁgfd'{éﬁg&gﬁgul der
f or mat i oarrd@s Wil obEigare10.15 apparent fromthe remainder of this
description. The second part 14 also is nmade of an injection noul ded

pl astics material and defines a round cylindrical outer surface 30. The

part 14 defines a receiving formation in the form of a socket formation 32

for repeiniggretmfiegi@mmir@eht@fasém, ifi Baddrddife VAt tHEIM@ntiee igdesidirdder
formati on 28. The socket formation 32 defines a round cylindrical inner

surf abe gsaerali yniae referanganupierali@. Thesgaal 18inclydps alirsd pad 12mng arsecost t he
shaft in %Hel socket formation. The socket formation 32 has received in a
peri pherg sﬁbt 36 defined around it shaft engagenent neans in the form of
acirclip 38 for engagi ng the shoulder formation 28 of the shaft 18. The
engaged configuration is shown in Figure 1 and in this 25 configuration, the

second pit, Herentd PatticOly 5 Figure 2. e Hrst'pint T2 Hduded & Faneran S
cylindrical shaft 18 and a head 20 at one end of the shaft. The shaft 18 and the head 20
10  are integrally formed of an injection moulded plastics material. The shaft 18 defines a
tapered leading end 22 remote from the head 20. A peripheral slot 26 is defined in the
shaft 18 in and end region thereof including the end 22. As such, the shaft 18 defines
engagement means in the form of a peripheral shoulder formation 28 on the side of the
slot 26 proximate to the end 22. The purpose of the shoulder formation 28 will become

15  apparent from the remainder of this description.

The second part 14 also is made of an injection moulded plastics material and defines a
round cylindrical outer surface 30. The part 14 defines a receiving formation in the form
of a socket formation 32 for receiving the end region of the shaft 18 including the

20 shoulder formation 28. The socket formation 32 defines a round cylindrical inner surface
34 matched to that of the shaft 18 to provide a snug fit of the shaft in the socket
formation. The socket formation 32 has received in a peripheral siot 36 defined around it
shaft engagement means in the form of a circlip 38 for engaging the shoulder formation
28 of the shaft 18. The engaged configuration is shown in Figure 1 and in this

25  configuration, the second part 14 forms a head at the end of the shaft 18 remote from
the head 20.

With reference still particutarly to Figure 2, the first part 12 carries an electronic circuit 40
including a radio frequency identification (RFID) transmitter 42, a primary electrically



the head 20. Wth reference still particularly to Figure 2, the first part
12 carries an electronic circuit 40 including a radio frequency
identification (RFID) transmtter 42, a primary electrically WO 2005/ 027079
PCT/ 1B2004/ 001957 - 10 conductive el enent 44, defining a U shape of which

the I egs extend along the length of the shaft 18 and throu((]:;h t he regi on of
the shaft YE&APHI%Yt he sl ot 26, and a secondary condBETIRARMMOBIENt 46 al so

extending along the length of the shaft 18 and electrically isolated from
the el enment 44. The transmitter 42 partgcularly is a battery assisted 5
passive transponder. The circuit 40 is noulded into the part 12 with the
transmtter 42 in the head 20. Cearly, the conbination of the primary
conductive elenent 44 and the RFID transmtter 42 defines a closed | oop

extendin | or he | t f th f 8 ln.an_alternatiyVv odi ment of
t he seal u?ﬂ% é'ﬁ@gﬂﬁ%ﬁg@ﬂ%E"é‘ﬁ%’%??%,otquﬁ'g:h@? %gfgqung%%aqtbg'fenw ?ltgy be of
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transponder. The circuit 40 is shown in a normnal in which its RFID
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state of t circurt 40 fromits norma tate Into its warning state in
response thereto. In an alternative enbodi nent of the seal of the invention
not shown, an electronic circuit simlar to that described above nmay be

confi gur £d 39 b Ative 'dntiifent 5t B S8l &We 1RUEHIBH (not shown), the RFID

10 transmitter 42 may be of another type, e.g. one of an active transponder and a true
passive transponder.

The circuit 40 is shown in a normal state in which its RFID transmitter 42 will respond to

being energised by an external interrogation device (not shown) by transmitting an RF
15  signal incorporating an identity of the seal 10 stored in the transmitter. Should the

element 44 be severed, the state of the circuit 40 is changed into a warning state, in

which transmission of a signal by the transmitter 42 is disabled. As such, in use of the

seal 10 of Figure 1, the conductive element 44 serves as sensing means for sensing

severance of the shaft 18 and for changing the state of the circuit 40 from its normal
20 state into its warning state in response thereto.

In an alternative embodiment of the seal of the invention not shown, an electronic circuit
similar to that described above may be configured so that, in both its normal and warning
states, its RFID transmitter will respond to being interrogated by a compatible
25 interrogation device by transmitting an RF signal incorporating an identity stored in it as
well as an indication of the state of the circuit. The requirement merely is that the state
of the circuit is changed in a manner detectable by an external interrogation device.

The circuit 40 is configured to be in its warning state if there is direct electrical contact
between its conductive elements. As such, shouid the shaft 18, and accordingly the



states, its RFID transmtter will respond to being interrogated by a
conpati ble 25 interrogation device by transmtting an RF signal

i ncorporating an identity stored in it as well as an indication of the
state of the circuit. The requirenent nerely is that the state of the

circuit i &Rﬁﬁ&%jmi n a manner detectable by an exterpﬁhé}g@@éigggation

devi ce. e circuit 40 is configured to be inits wa If there is
direct electrical contact between its conductive elenents. As such, should
the shaft 18, and accordingly the WO 2005/ 027079 PCT/1B2004/ 001957 - 11
conductive el ement 44, be severed during use of the seal 10 (see Figure 1)
an attenpt to "repair" the conductive el enent 44 by neans of a substance
such as a conductive resin or paste will nost |ikely cause electrical
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an R signal incorporating an identity of the seal 10 (see Figure 1) stored
in the transmtter. Should the elenent 52 be severed, the state of the
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el ement  gdmal Bt i GHich iBORIMD trahdlRfteP50 Wil tdspond'@6 BEMG &ieidiSed by an
10  external interrogation device (not shown) by transmitting an RF signal incorporating an
identity of the seal 10 (see Figure 1) stored in the transmitter. Should the element 52 be
severed, the state of the circuit 48 is changed into a waming state. In this state,
transmission of a signal by the transmitter 50 is disabled. A portion of the element 52
defines a ring 54 around the socket formation 32. it is envisaged that damage to the
15 second part 14, when engaged with the first part 12, required for its removal from the
first part will cause severance of the element 54. The circuit 48 will then be in its

warning state.

As such, in order to check the integrity of the seal 10 of Figure 1 by means of a

20 compatible interrogation device, both the RFID transmitters 42 and 50 are interrogated
and only if both respond is the integrity of the seal deemed confirmed. A benefit of
having two electronic circuits is that, if one of them is rendered in its warning state, i.e.
inoperative, due to damage to the seal 10, the other may still be interrogated to
determine its identity in order to identify the seal.

25

All parts of the seal 10 are sacrificial. The seal 10 may be used to seal a locking

mechanism in an application where mechanical strength of the seal is not a requirement.

it merely serves to indicate whether or not there was tampering with the seal. Other

embodiments of the seal of the invention provide mechanical resistance {o tampering
30 also. Such embodiments will be described hereinafter,
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The third part 62 includes a shaft 64 and a head 66 at one end of the shaft, integrally
formed of a corrosion and tamper resistant material in the form of aluminium. The shaft
64 defines a tapered end 68 remote from the head 66. In an end region of the shaft 64
including the end 68, it defines a peripheral slot 70 and a peripheral shoulder formation
72 on the side of the slot 70 remote from the head 66. The shoulder formation 72
defines engagement means for the shaft 64, as will be described hereinafter. The part
62 defines through it a passage 74, which daylights on opposite ends thereof in the head
66 and the end 68 of the shaft 64. The diameter of the passage 74 is matched to the
outer diameter of the shaft 18 of the part £8 so that the shaft 18 may be snugly received
within the passage 74.

The second part 60 includes a part 76 made of aluminium and an outer sheli 78 for the
part 76. The shell 78 is made of a strong but brittle plastics material susceptible to
damage due to tampering and, as such, serves as tamper indication means for the part
60. The part 62 has a sleeve 80 made of the same material and serving a similar

purpose.

The part 76 of the part 60 defines therein a receiving formation in the form of a socket
formation 82 for receiving the region of the shaft 64 of the part 62 including the shoulder
formation 72. The socket formation 82 defines a round cylindrical inner surface 84 of a



72 on the side of the slot 70 renpte fromthe head 66. The shoul der
formation 72 15 defi nes engagenent neans for the shaft 64, as wll be
descri bed hereinafter. The part 62 defines through it a passage 74, which
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shaft 64. gpg ggﬁgpter of the passage 74 is matched to _the outer dianeter
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al umi nium and an outer shell 78 for.thg . part 76. The shell 78 is nmade of a
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and, as such, serves as tanper indication neans for the part 60. The part
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10 irreleasably engaged with the part 76 forming a head for the shaft 64 on its end remote
from the head 66.

The shell 78 of the part 60 has an electronic circuit 90 moulded therein. The circuit 90 is
similar to the circuit 48 of the part 14 of Figure 2 and, as such, wili not be described

15 hereinin detail. Suffice it to say that it is envisaged that damage to the part 60 required
for its removal from the part 62, when the parts are inter-engaged, would result in a
change of the circuit 90 into its warning state.

The part 76 of the part 60 defines therein also a receiving formation in the form of a
20 socket formation 92 for receiving the region of the part 58 including the shoulder
formation 28. The socket formation 92 defines a cylindrical inner surface 84 matched to
the outer diameter of the shaft 18 of the part 58 to provide a snug fit of the shaft in the
socket formation. The surfaces 84 and 94 of the socket formations 82 and 92,
respectively, are co-axial and the latter socket formation daylights in the former. The
25  socket formation 92 defines around it a peripheral slot formation 96 within which a circlip

98 is received.

With reference to Figures 3 and 4 generally, in order to assemble the seal 56, first the
parts 62 and 80 are suitably aligned and the end region of the shaft 64 of the part 62
30 remote from the head 66 is linearly displaced into the socket formation 82 until the



in the slot 70. In this configuration, illustrated in Figure 3, the parts 62
and 60 are 10 irrel easably engaged with the part 76 form ng a head for the
shaft 64 on its end renote fromthe head 66. The shell 78 of the part 60
has an electronic circuit 90 noul ded therein. The circuit 90 is simlar to

the ci rc:ﬁéioé@% Plothe part 14 of Figure 2 and, as Su‘f'?'rm\é\ﬂ.olhgoogﬁtf be
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damage to the part 60 required for its renoval fromthe part 62, when the
parts are inter-engaged, would resutti4n a change of the ci rcuit 90 into
Its warning state. The part 76 of the part 60 defines therein also a
receiving formation in the formof a 20 socket formation 92 for receiving
the region of the part 58 including the shoulder formation 28. The socket
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10 freight container and, after the seal has been assembled, the locking mechanism is

rendered both locked and sealed via the seal 56.
All parts of the seal 56 (see Figure 3) are sacrificial.

15  InFigure 5, a third embodiment of a seal, in accordance with the invention, is designated
generally by the reference numeral 100. This seal 100 includes a first part and a second
part identical to the first and second parts 12 and 14, respectively, of the seal 10 of
Figure 1. As such, these parts are designated again by the same reference numerals as
before. Like features, where designated, also are designated again by the same

20 reference numerals as before and a description of these features may be found in the
description above of Figures 1 and 2.

The seal 100 includes also a third part 102 comprising a shaft and head identical to the
shaft 64 and the head 66 of the part 62 of Figure 4. Like features, where designated,

25  are thus designated again by the same reference numerals as before and a description
of these features may be found in the description above of Figure 4. The seal 100
includes also a fourth part 104, made of aluminium.



5 configuration, a portion of the shaft 18 is received within the passage 74
and a portion thereof protruding fromthe shaft 64 is received in the
socket formation 92. The head 20 of the part 58 is adjacent to the head 66
of the part 62. Clearly, before the seal 56 is assenbled in accordance with
what is stated above, the shaft 64 of the part 62 is__inserted through hol es
defi ned YHBRM Barts of a I ocking mechani sm of a doBFTVH2044/091957 r ej ght

contai ner and, after the seal has been assenbl ed, the | ocking nechanismis
rendered both | ocked and seal ed via tige_-seal 56. Al parts of the seal 56
(see Figure 3) are sacrificial. 15 In Figure 5 a third enbodi nent of a
seal, in accordance with the invention, is designated generally by the

ref erence nunmeral 100. This seal 100 includes a first part and a second
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15 Wth reference particularly to Figure 6, the part 104 defines therein a

receiving formation 106 defining a round cylindrical inner surface 108
nat chi ng the outer dianeter of the shaft 64 to provide a snug fit of the

end regqfe AnglfatiBABhEWR th FifGle AL ohitatiBR YF 18" arts 102 and 104 forms a
10 tamper resistant seal body 114 comprising the shaft 64, the head 66 at one end of the
shaft 64, and a head formed by the part 104 at the end of the shaft 64 remote from the
head 66. The seal body 114 defines therethrough a passage 116 daylighting on
opposite sides thereof in the head 66 and the part 104, Also in the configuration shown
here, the shaft 18 of the part 12 has been inserted into the passage 116 so that a part
15  thereof is received in the passage and an end region including the shoulder formation 28
(see Figure 6) of the shaft 18 is received within the socket formation 32 (see Figure 6) of
the part 14. The head 20 and the head formed by the part 14 abut against the seal body

114 on opposite sides thereof.

20  All parts of the seal 100 are sacrificial. Again, the seal 100 may be used to both lock
and seal a locking mechanism of a freight container.

In Figure 7, a fourth embodiment of a seal, in accordance with the invention, is
designated generally by the reference numeral 118. The seal 118 includes some

25 features that are similar to corresponding features of the seal 10 of Figure 1. Similar
features, where designated, are thus designated, both in Figures 7 and 8, by the same
reference numerals as before and a description of these features may be found in the
description above of Figures 1 and 2.



formation 72 in the receiving formation 106. The receiving formation 106
defines around 5 it a peripheral slot 110 within which engagenent neans in
the formof a circlip 112 is received. Wen the shaft 64 of the part 102 is
engaged with the part 104, the shoulder formation 72 is engaged by the
circlip I.s..configuration is shown in Figure 5. In the configuration
shown in%&‘]ﬂ-{@@? the conbination of the parts 102 A&d™B¥%5%s a 10
tanper resistant seal body 114 conprising the shaft 64, the head 66 at one
end of the shaft 64, and a head formgl .by the part 104 at the end of the
shaft 64 renote fromthe head 66. The seal body 114 defines therethrough a
passage 116 daylighting on opposite sides thereof in the head 66 and the
part 104. Also in the configuration showmm here, the shaft 18 of the part 12
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7 and 8, by the sane reference nunerals as before and a description of

these features may be found in the description above of Figures 1 and 2. WO
2005/ 027079 PCT/1B2004/001957 - 16 Wth reference particularly to Figure

8, the gamlrefbidhcBivaRlcBid td FighR & ¥espdht 120 detin@S% hedd P22 corresponding to
10 the head 20 of the part 12 of Figure 2. The head 122 defines therein a space 123 for
receiving the part 104 and a peripheral lip 124 for engaging the part 104,

With reference particularly to Figures 8 and 9, the part 120 has a spacer formation
including two walls 126 (see Figure 9) extending from the head 122 in opposite

15 directions and a transverse end wall 128 at the outer end of each wall 126. The purpose
of the spacer formation is to operatively space the RFID transmitter 42 (see Figure 8)
from any metal surface to prevent interference with its operation. The spacer formation
may include RF reflective elements for enhancing a signal transmitted by the RFID
transmitter to facilitate “reading” of the data incorporated in the signal over a distance.

20 Clearly, in any one of the seals illustrated in the drawings, similar spacer formations may
be provided to operatively space any of the other RFID transmitters illustrated from any
metal surface to prevent interference with its operation.

All parts of the seal 118 (see Figure 7) are sacrificial.
25

In an alternative embodiment of the seal of the invention not shown, another suitable
type of engagement means may be substituted for any one of the circlips referred to

above.



i ncluding sone features that are simlar to corresponding features of the
part 12 of the seal 10 of Figure 1. The seal 118 includes also a third part
and a fourth part identical to the third and fourth parts 102 and 104 of
Figure 6 and designated again by the same 5 reference nunerals as before. It
still fur red udes a second part 14 simlar to th ond part 14 of

Fi gure Zyﬁggﬁg¢gﬁbdescriptions of these parts may thggT%€5&%WHﬁpin t he

rel evant portions of the description above. Wth reference particularly to
Figure 8, the part 120 defines a head7.22 corresponding to 10 the head 20
of the part 12 of Figure 2. The head 122 defines therein a space 123 for
receiving the part 104 and a peripheral lip 124 for engagi ng the part 104.
Wth reference particularly to Figures 8 and 9, the part 120 has a spacer
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subst i t efttegifirsbparhafthesealoe.g AStraiNgAUDPSA pieresiedrc elsmemband thenike2des/ 027079
PCT/ | BZQL%/, Qv%'? %7stated above in relation to a seal including an electrically conductive
10 element applies, mutatis mutandis, to a seal including ancther type of means for sensing

deformation.

It is envisaged that the seal of the invention will mostly be used for sealing freight
containers. Using matching interrogation devices located at strategic positions along a
15  transportation route of a container sealed with a seal, in accordance with the invention,
the integrity of its seal may be monitored. If the seal fails to respond to being energised
by an interrogation device by transmitting an RFID signal, a vehicle transporting the
container may be stopped by a relevant authority to ascertain the cause of the failure.



- 17 In an alternative enbodi rent of the seal of the invention not shown,
any part described above as being nade of al um nium nmay be made of anot her
type of tanper resistant nmaterial, e.g. stainless steel. Such a nmateri al
may particularly be a corrosion resistant material. 5 Also in another
alternative enbodi nent of the seal of{ghe invention not shown, the sensing
nmeans nmay i nclude anot her type of nmeans for sensing defornmation of the shaft
of the first part of the seal, e.g. a strain gauge, a piezoelectric el enent,
and the like. As such, what is stated above in relation to a seal including
an el heal |y conductive 10 el enent applies, nutatis nutandis, to a seal
inclugﬁggﬂ§nother type of neans for sensing deformation. It is envisaged
that the seal of the invention will nostly be used for sealing freight
containers. Using matching interrogation devices |ocated at strategic
positions along a 15 transportation route of a container sealed wth a

seal ,1in Asesldghlingi th the invention, the integrity of its seal may be
nonitored. If the seal fails to respond to being energised by an
interrogation device by transmitting an RFID signal, a vehicle transporting
the container may be stopped by a relevant authority to ascertain the cause
ofg t he f a4 fitst partinéliding-h Ahlh dnd 4 Rl af o%é BAURT the BhGFY, Hie BRAT Hdwdgrdl ng a
shaft and a head at one end of the shaft, the shaft having engagenent neans
in its erehgaggmentmaeans i tyendiegisvaemets fmdhe bwad; circuit carried by the
first part and including a radio frequency identification (RFID)
transmtter and sensing neans for sensing severance of the

an electronic circuit carried by the first pari and including a radio frequency
identification (RFID) transmitter and sensing means for sensing severance of the

10 shaft of the first part, the circuit being in a normal state and configured to, upon
sensing severance of the shaft of the first par, change into a warning state, the
state change being detectable by means of an interrogation device compatible with
the RFID transmitter;

15 a second part defining a receiving formation for the shaft of the first part and
having engagement means for irreleasibly engaging the end region of the shaft of
the first part that has engagement means, via this engagement means, when
receivedinits receivi'ng formation, the second part forming a head at the end of the
shaft of the first part remote from the head of the first part, when so engaged;

20
a third part made of a tamper resistant material and including a shaft and a head at
one end of the shaft, the shaft having engagement means in its end region remote
from its head and the part defining therethrough a passage for receiving the shaft
_ of the first part, the passage daylighting on opposite ends thereof in the head of
25 the third part and in the end of its shaft remote from its head; and

a part made of a tamper resistant material and defining a receiving formation for
the shaft of the third part and having engagement means for irreleasibly engaging



10 shaft of the first part, the circuit being in a normal state and
configured to, upon sensing severance of the shaft of the first part, change
into a warning state, the state change bei ng detectable by neans of an

i nterrogation. device conpatible with the RFID transnitter, 15 a second part
defining.a receiving formation for thd®hkhaft of the first part and having
engagenent. means for irrel easibly engaging the end region of the shaft of
the firsgt part that has engagement means, via this engagement means, when
received in its.,receiving formation, the second part form ng a head at the
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engagenent neans_in its end region rempte fromits head and the part
defi ni ng faseiving faymation feab%ggaﬁ&f the third pag ferminghead gt the\endiofdhepart

t he passa ' ' ' N i he
third par Eheal e hrtPornBRy BolfuE head BRI PR WHER ST, T e
of _a tanper, resistant material and defining a receiving formation for the
shaft of the third part and havi ng engagenent neans for irreleasibly

engaging - 19 the, end re%on of the shaft of the third part that has
engagenenthegaitsbeing shaped o gre)dde an intisecopfigurationofitbe seal inwhichowithi ng

third par hetinRAneitged ik tfioart 8EBhingiHe reGdPinadPrmnlioh i 3hA ¥ o1
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to provide an in-use configuration of the seal in the t

part engagefined thioughtheshaftief theithigd past arm:té!ie\reg'g:rmfrthe{shaft of the finstpataf t of
{ :
v defining its engagement means projects from the third part and is received within
“and irreleasibly engéged by the receiving formation defined for it by the second
part. '

2. Aseal as claimed in Claim 1, in which the RFID transmitter is a transponder.
15

3. A seal as claimed in Claim 1 or in Claim 2, in which, in the normal state of the
electronic circuit carried by the first part, its RFID transmitter will respond to being
interrogated by a compatible interrogation device by transmitting an RF signal
incorporating an identity stored in it, and in which, in the warning state, such

20 transmission is disabled. ‘

4. A seal as claimed in Claim 1 or in Claim 2, in which, in both the normal and
warning states of the electronic circuit carried by the first part, its RFID transmitter
will respond to being interrogated by a compatible interrogation device by

25 transmitting an RF signa! incorporating an ideﬁtity stored in it as well as an
indication of the state of the circuit.



the third part, a portion of the, shaft of the first part is received in the
passage defined through the shaft of the third part and the region of the
shaft of the first part 1 u defining its engagenent neans projects fromthe
third part and is received within -and irrel easi bly engaged by the receiving
formation defined for it by the secondpgpart. 2. A seal as clainmed in (aim
1, in which the RFID transmtter is a transponder. 15 3. A seal as cl ained
in Cdaimlor indaim2, in which, in the normal state of the electronic
circuit carried by the first part, its RFID transmitter will respond to
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t he el ect object ta prevernt interferentcewithlits éperatiopart, its RFID transmitter will
respond to being interrogated by a conpatible interrogation device by 25

transmtting an RF signal incorporating an identity stored in it as well as
an indication of the state of the circuit. -20- 5. A seal as clained in any
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the region referred to. |
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7. Asealas claimed in any one of the preceding claims, which includes an electronic

circuit associated with the second part, including an RFID transmitter and sensing

means for sensing possible tampering with the second part. the circuit being in a

normal state and configured to,' upon sensing such tampering, change into a

15 - warning state, the state change being detectable by means of an interrogation
dévice compatible with the RFID transmitter. | '

8. AsealasclaimedinClaim?7, in which the RFID transmitter of the electronic circuit
carried by the second patt is a transponder.

20

9. A seal as claimed in Claim 7 or in Claim 8, in which the sensing means of the
electronic circuit carried by the second part defines an electrically conductive path
in a configuration with respect to the second part in which damage to the second
part, when engaged with the first pant, required for its removal from the first part,

25 will cause severance of the path, the circuit being configured to undergo the state
change referred to upon sensing severance of the path.



region referred to. 10 7. A seal as clained in any one of the preceding
claims, which includes an electronic circuit associated wth the second
part, including an RFID transmtter and sensing neans for sensing possible
tanpering wi,th the second part, the circuit being in a normal state and
configured'to, upon sensing such tanpening, change into a 15 warni ng state,
t he state"change” being detectabl e by means of an interrogation device
conpati b€ with the RFID transnitter. 8. A seal as claimed in daim?7, in
which the RFID transmtter of the electronic circuit carried by the second

part i s axtrapspo 2 A se cliai -0 L 7.0 in.Claim8, in
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respect to the.second part in which danage to the second part, when engaged
with the elemantpart, required for its renoval fromthe first part, 25 wll
cause severance of the path, the circuit being configured to undergo the
state change referred to upon sensing severance of the path. 21 10. A
seal' as clained in Caim9, in which the electrically -conductive path of
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and
the head of the first part will cause severance of the path also, the circuit being

{

v configured to underQb the state change referred to upon severance of the path.

12. Aseal as claimed in Claim 11, in which the combination of the primary conductive
path and the RFID transmitter of the electronic circuit carried by the first part
defines a closed loop extending along the length of the shaft of the first part.

15

13. A seal as claimed in Claim 11 or in Claim 12, in which the primary electricaliy
conductive path of the electronic circuit carried by the first part is defined by an
electrically conductive element.

20 14. Aseal as claimed in Claim 13, in which at least a part of the conductive element of
' " the electronic circuit carried by the first part is inside the shaft of the first part.

15. Aseal as claimed in Claim 14, in which the shaft of the first part is at least partially

made of a moulded electrically non-conductive material and the part of the

25 conductive element of the electronic circuit carried by the first part inside the shaft
of the first part is moulded into it.



the head of the first part will cause severance of the path also, the
circuit being 1lu configured to undergo the state change referred to upon
severance of the path. 12. A seal as clainmed in Caim1l, in which the
conbi nation of the primary conductive path and the RFID transmtter of the
electronic circuit carried by the fis&22 part defines a closed | oop
extending along the length of the shaft of the first part. 15 13. A seal as
claimed in Cdaim1l or in Caim12, in which the primary Electrically
conductive path of the electronic circuit carried by the first part is
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|l ength of the shaft of the first part and which is electrically isolated
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18. A sealas claimed in any one of the preceding claims, in which the head formed by
the second part at the end of the shatt of the first part remote from the head of the
first part, when the parts are interengaged, is made of a tamper resistant material.

15 19. A sealas claimed in Claim 18, in which

the second part is the 'part defining the receiving formation for the shatft of the third
part; and |

20 the parts are shaped to provide an in-use configuration of the seal in which, with
the shaft of the third part engaged with the second part, a portion of the shaft of
the first part is received in the passage defined through the third part, the head of
the first part is adjacent to the head of the third part, and the region of the shaft of
the first part defining its engagement means projects from the shaft of the third

25 part and is received within and irreleasibly engaged by the receiving formation
defined for it by the second part. '



18. A seal as clained in any one of the preceding clains, In which the head
formed by the second part at the end of the shaft of the first part renote
fromthe head of the first part, when the parts are interengaged, is nade

. of. a tanper resistant material. 15 19. A seal as clained in daim18, in

whi ch the,second part is the part defining the receiving formation for the
shaft of“thefphird part; and 20 the Qagﬁs_are shaped to provide an in-use
configurafion of' the seal in which, wt the shaft of the third part
engaged with the second part, a portion of the shaft of the first part is
received ‘irn.the passage defined through the third part, the head of the
first part is, adjsacent to the head of the third part, and the region of the

shaft 20. Ansealiasclaimed inClaimniS. inswhichohenteceiving fermatigndefined by the
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formation for the shaft of the third part is a fourth part;

10 21. A seal as claimed in any one of Claims 1 to 17, in which

the part defining the receiving formation for the shaft of the third part is a fourth
part;

15 with the third part engaged with the fourth part, the combination of the two parts
defines a tamper resistant seal body comprising the two heads of the respective
parts and the shaft of the third part interconnecting them, the seal body defining
therethrough, particularly also through its shaft, a passage for receiving the shaft of
the first part, the passage daylighting on opposite ends thereof in the respective
- 20 - -headsofthe sealtbody;and ——- - -~ — —- : e e e e

the parts are shaped to provide an in-use configuration of the seal in which, with
the third part engaged with the fourth part to define a tamper resistant seal body, a
portion of the shaft of the first part is received in the passage defined through the

25 seal body and the first part is engaged with the second part with the heads of these
parts on opposite sides of the seal body.



15 with the third part engaged with the fourth part, the conbination of the
two parts defines a tanper resistant seal body conprising the two heads of
the respective parts and the shaft of the third part interconnecting them
the seal body defining therethrough, particularly also through its shaft, a
passage for receiving the shaft of th irst part, the passage daylighting
on opposite ends thereof in the respect ve 20 beads-of-the seatbody; and---
the parts are shaped to provide an in-use configuration of the seal in
which, with the third part engaged with the fourth part to defihe a tanper
resi stant seal body, a portion of the shaft of the first part is received
in thezpasAaginal & clardedhindDimt 2%, iRSwhichl theodiceiving tfoemblioatdefined by the
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