WO 95/2796%ﬁ§ PCT/ US95/ 04005 After
the nmetal MEEYA%8 placed in the cavity, the cavity i s s@&TAPIYP982(
with a plastic disc aligned over the circular nmetal insert and bonded to
the plastic body rim form ng an annul ar bondi ng seam whi ch encircles the
| ocked 5 sHackl e. After the shackle is inserted into the socket
and | ocked in place, the present inventors recognize it is relatively
easy to cut the plastic disc free at the annul ar bond seam This | eads
to defeating the seal by renmoving 10 the insert and then |ater replacing
the insert after access to the restricted area is obtai ned and gl ui ng
the plastic disc in place to avoid obvious tanpering. One on going
problemin ich seals are used to secure bags, hasps, | at ches and the
like is tolgrovide obvi ous evi dence of 15 tanpering. It is known, for
exanpl e, that nost seals can be broken into. However, what is desired
I S obvi ous evi dence that the seal was tanpered with. Therefore, such
seal s must not only provide good security that is not easi |y defeat ed,
but obvi ous visible evidence of tanpering 20 if the seal is tanpered wth.
The present invention is directed to a solution of this problem

In a seal 'g accordance with one enbodi nent of the present invention for

i
securing am>el ement and i ncl udi ng a
THERMOPLASTIC SECURITY SEAL

This invention relates to seals, and more
particularly, to thermoplastic seals with a locking socket

20 and elongated toothed shackle attached at one end to the
socket for engaging and locking the shackle to the socket.

Security seals of the type with shackles and ribs or

recesses forming teeth which engage a locking socket are

25 known and are shown, for example in U.S. patents 5,183,301;
3,944,269; 3,588,963; 4,001,919 and 3,830,538. Disclosed
in the patents are seals with elongated shackles for
engagement with a seal locking socket. The shackles
include locking shoulders to facilitate locking to elements

30 in the seal socket. In patent 5,183,381 the socket
includes a locking latch.

Other arrangements include metal locking inserts which
are in the socket cavity and which have locking tangs which
engage shoulders or teeth on the shackles for obtaining one

35 way clutch locking of the shackles, the above patents
illustrating thermoplastic locking elements in the socket.
The problem with metal locking inserts is that these need
to be inserted into the locking socket and sealed to the
socket body. Prior art arrangements use a circular metal

40 insert disc which is inserted into a locking socket cavity
in the same axial direction in which the shackle is
inserted into the socket to lock the shackle to the insert.
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25 body w cki ng socket and a shackle extending fromt and
havi ng aw%)ggﬁér?g I nsertable into and engagabl e with the soc %9t '
| ocki ng the shackl e to the body and to the el ement, the socket including

a nmetal |ocking ins havj n pckipng tang for engagi ng and | ocking
the i nserted?¥-%h é“ b ’c‘b%%’r'ﬁa{'? oﬂlgﬁﬁgrgQiFﬁeacgﬁgF%pF5§t FEVASYded
body havi ng a.scaséa)tedncbboéédzxm.lm mal cpelch & thice: nﬁﬂ.lsastéb:.gnedhaméze the

extending, 11 UBA0R Bodetl 2 iHekst |00 pURhR! o ol SN LSAPORy

having a fir communi cation Wt e caV|
second di r ectfiosmigsy tammb@rth@nqlimgtseame@hi@h erpiropeni hhef bocked
receiving s ghyeei@ackle in the second direction and for permtting the

recel ved shackd c o be | 1aer 0 Lale YIS PRNLLG (M eng®dokds SELined

-2- WO 99ckKeb8in place, the present inventors re&GGhiZe5/ix10R5

whi ch has thc—i-.é‘lar iy ralli f top
L] &ggé%ng Y AP Dbl B1FLREES at ’Bﬁé"\@ﬁﬂugﬂf}

and bottom wal | cavil ective cavity si
t he body havh?@da %%%nd Thigpdmads o%%feﬂt%ﬁg &bei Bpadi R¥ Fepoving
recei vi ngip hehenifslerts anlde taehr Qa&bﬁ pepldicinet tRe ihasgreastethgceasand
to the restricted area is obtained and gluing the plastic
disc in place to avoid obvious tampering. One on going
problem in which seals are used to secure bags, hasps,
latches and the like is to provide obvious evidence of
1s tampering. It is known, for example, that most seals can
be broken into. However, what is desired is obvious
evidence that the seal was tampered with. Therefore, such
seals must not only provide good security that is not
easily defeated, but obvious visible evidence of tampering
20 if the seal is tampered with. The present invention is
directed to a solution of this problem.

In a seal in accordance with one embodiment of the
present invention for securing an element and including a

25 body with a locking socket and a shackle extending from the
body and having a free end insertable into and engagable
with the socket for locking the shackle to the body and to
the element, the socket including a metal locking insert
having a locking tang for engaging and locking the inserted

30 shackle, the combination comprising a thermoplastic molded
body having a cavity and a flexible molded thermoplastic
shackle extending from the body in a first longitudinal
direction, the body having a first opening therein in
communication with the cavity in a- second direction

35 transverse the first direction, the opening for receiving
the shackle in the second direction and for permitting the
received shackle to be inserted into the cavity. The
cavity is defined by a bottom and top wall at least one of
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direction. As a result, the insert is inserted transversely into

t he cavi tWBﬁs’ﬂ?&s socket relative to the direction of - i NSREYWUSAI04005t he
shackl e. The insertion opening is sealed 10 shut with the insert in the
cavity. Wien the shackle is inserted through the insert |ocking opening,
the shackl e | shichndrasaltie fihesti opehlmg andva qhmzl‘eliﬂﬁebt Isid'e%@ﬂtsEd

into the cavi eref or. e ugh

t he insert vva?éltrvse-egrht etgle?rﬁ%g {e caV| JlJtSQI a‘?P Qﬁggos%ﬂg §ﬁ§cﬂa¥lty
passi ng t hroud@ft t RESPRSELiVepreavifees Sldqsrran@her sbodYseh@\aymg & heecoadr t
from I ocki ng emqa@eat oneVbf tHd&aViaGKlsS.des Ao %&:@Wmﬁtﬁ Q

socket body be seam seal i the I nsert in place
the insert ca&#ﬁ% ot¥i ofts bt F§ﬁﬁ§?Fﬁ§eZO whel oﬁé§°§d
tanpered wt hsiltscﬂmbnea& |y later hidden. A seal in accordance

h d enb h t ses _a,body with
o | ock ﬁgcggckgt CeTE kel kL he FRESFR 1L LAPRLE0 CPERREPRERRLI CER, o0
di recti on andtBfr SRJEEY onorfetha9°§k§§I Hekative tioe thesidicdatiion t bf
| ocki ng sockeinkerpiosl sgethbt SHaaWAb . Of-rﬁéem-efbﬂshlépéﬁﬁflbt hg éesgsa

opposite t gr rection. shackle is_inte
egltoends fr{(}% %ﬁ b{o"&‘%Ell Fhle W%a’crkl %nﬁagﬁﬁyhas when, %‘Flﬂ-%nlst he
shackl e hamﬂgrbsgo'shrgughlgme itrteersh Acidkd ngn opediing ,athar shickie3ds

| ocking teet thPmﬁchOOftr%émdngEél?ﬂ %lﬂe wHIHH Noh Q08 hERB: is C’-’},%é}'éﬁéll

according to a further odi nent present inventli
body with a | SREP nFheoqamity . foThPEEIﬁPﬁgvals‘—hd%hG eseamepfethehcopeming an

i nsertion threcgh owhaed &hl‘eaﬁgﬁérfﬁ)rwﬁlelmrééaphﬁ%ﬂe'%théjfcé\;ﬁy%ls
shackle ingd hfaJ:Qf k&ﬂ? sc%Ck%thac?(l %cazlslég.%g%hgg{la th(e)flnsert precludes
transverse dlsengaglng the insert from locking engagement
with the shackle. Any attempt to cut the socket body
beyond the seam sealing the insert in place at a side of
the insert cavity produces obvious evidence of tampering

20 and once so tampered with, is not easily later hidden.

A seal in accordance with a second embodiment of the
present invention comprises a body with a locking socket
for locking a shackle inserted therein in an insertion
direction and arranged for one way displacment of the

25 shackle in the locking socket to preclude withdrawal of the
shackle from the socket opposite the insertion direction.
The shackle is integral with and extends from the body at
one shackle end and has a locking portion, the shackle
having opposing edges, the shackle including an array of

30 locking teeth on each of the edges in the locking portion.

A seal according to a further embodiment of the
present invention comprises a body with a locking socket
for locking a shackle inserted therein in an insertion
direction and arranged for one way displacment of the

35 shackle in the locking socket to preclude withdrawal of the
shackle from the socket opposite the inserton direction.
The shackle is integral with and extends from the body at
one shackle end and has a locking portion. A tear band is
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shackl e fromthe socket opposite the inserton direction. The shackle is
i nt egral WP PH2786/% ext ends from the body at one shackl e PCU/USAYHO490S . a

| ocki ng portion. A tear band is _ - 3- WO
95/ 27968 PCT/ US95/ 04005 formed in

the shackle Iﬁemanihhghfboeham%mguem tewetﬂéﬁeiocki}fgit yﬁ:éﬂi.(ﬂgﬁ ”&gﬁitéﬁe .
shackle to b parat e om t| 0 renove e |1 ocked seal . .

UN THE DRAw ReRY E6bermit Khe s%‘ﬂ"g‘% Yo brefEPATRtER SFoR therRegyatei c
mol ded securempvesghe lpcked seal.locking the seal in accor dance
wi th one enbodi nrent of the present invention; FIGURE 2 is a plan

view of the seal of Figure 1 during 10 an internediate stage prior to
i nsertion ®f a | ocking i nsert IHt FEEnORMIING: ocki ng socket ;

FIGURE 3 is a si dPIGUREat] odsVign 9bomeeriedl vhéw offi Surﬂle?ﬁnopll.:astic _
FIGURE 4 1's fiofBEE 95b8LESEy"' §8al’ 880 28 ONodiSny $H Uear JUIE 2
accordance with one embodiment of the present invention;
FIGURE 2 is a plan view of the seal of Figure 1 during
10 an intermediate stage prior to insertion of a locking
insert into the seal locking socket;
FIGURE 3 is a side elevation view of the seal of
Figure 2; ' _ .
FIGURE 4 is a more detailed view of a portion of the
15 seal of Figure 2; o
FIGURE 5 is a more detailed view of a portion of the
seal of Figure ‘3;
FIGURE 6 is an enlarged plan view of a further portion
of the seal of Figure 4 taken along lines 6-6 of Fig. 5;
20 FIGURE 7 is a side elevation sectional view of the
seal of Figure 6 taken along lines 7-7;
FIGURE 8 is a side elevation sectional view of the
seal of Figure 6 taken along lines 8-8;
FIGURE 9 is a plan view of an insert employed with the
25 embodiment of Figure 1; . . '

- FIGURES 10 and 11 are respective side and front
elevation sectional views of the insert of Figure 9 taken
along respective lines 10-10 and 11-11;

FIGURE 12 is an isometric view of the insert of Fig.
30 9 about to be inserted into the cavity of the seal body of
Fig. 4; o '
FIGURE 13 is-a plan view of a portion of the shackle
of the embodiment of Figure 1 showing locking ribs formed
. by grooves;
35 FIGURE 14  is a side elevation view of the portion of

Figure 13;



FIGURE 5 is a nore detailed view of a portion of the seal of Figure 3;

FI GURE 6 YO98R7%8| ar ged pl an view of a further portion OPCT/HEISHIONS of
Figure 4 taken along lines 6-6 of Fig. 5; 20 FIGURE 7 is a side

el evation sectional view of the seal of Figure 6 taken along lines 7-7;
FIGURE 8 is a si deFBGEREtIS)n.sschbeﬁabn‘ailemeiratlien Vléﬁablﬁilﬁkgﬂéetl@e

enpl oyed with %%’Z ‘2{38&}?% d8 Sh?gbfc‘yﬁ gure ’a" gl ag, VI ew an I ns%‘fﬂdare

taken al ong Iy

respective si

sty front el evati on sectlonal V|ems of the i nsert of

Figure 9 taken. @EMeE eSACH ¥éc£h.8ﬁ§1191é9a§%n14134 Wiof the shdd

IS an |sonetryf view of the insert of Fig. 30 9 about
h

the cavity 0% he seal body of Fig. 4, FIGURE 13 is a plan view

of a portion
| ocking ribs

10

1s

20

25

30

35

RﬁglFEBshﬂbtmealon@fliﬂ@senbeﬂsﬂent of Figure 1 showi ng

Inserted 1nto

12

f or magy 3“709\')65 §§5 isometd i3 bidds' f Thl® SLEYAIILN 4

vi ew of the portlon

Figure 1 in varloue stages of locking the seal to a bag;

FIGURES 21 and 22 are respective plan and side
elevation views of a seal according to another embodiment
of the present invention;

FIGURE 23 is an isometric exploded view of a seal
according to a further embodiment of the present invention;
and

FIGURES 24 and 25 are respective isometric and side
elevation sectional views of the insert used in the seal of
Figure 23.

In PFigures 1-3, security seal 10 comprises a
relatively rigid molded thermoplastic body 12, preferably
polypropylene, a somewhat rigid planar sheet flag 14
extending from the body 12 in one direction therefrom, an
elongated flexible sheet member 16 axially extending from
the body in a direction opposite the flag 14 and a flexible
shackle 18 axially extending from member 16 on a member 16
end opposite the body 12, all being molded as a one piece
integral unit. The entire molded seal 10 structure is
elongated and extends in an axial direction 17 along axis
19. The flag 14 is a flat elongated relatively wide thin
structure for receiving indicia 20 such as a bar code or
other data on one or both broad surfaces thereof.

The body 12, Figs. 6-8, is integral with and part of
flag 14 which forms a body 12 wall 22 coplanar with the
flag 14. The body 12 includes an upstanding elongated
projection 24 on one side 25 of the wall 22. Projection 24
has two circular end segments 26 and a straight elongated
central segment 28 with an opening 30 passing through the
projection 24 and wall 22. The opening 30 has two like end
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FI GURE 1WQ¥/20968cct i onal el evation view simlar to the PCEHSHY04M0S, 8
showi ng the seal of Figure 1 in the | ocked st at e; FIGURE 16 is a
sectional elevation view of the shackle 5 of Fig. 13 taken along lines
16- 16; ciréh GARFSednleRfs 32 coupbéd ilsy \a emmfal et repiightofsegméngure 1

I n various sjgges %fglm Q&Sng %hed fﬁjz t Qo axes FB?,JCO?E“; gf'ﬁp'd 22

are respective plan S|de eva i on |ems o a sea
anot her enboekwerding alongethecepeningyvdft apd; a centralFa@iRE 623 i s an

i sonetric expl odegnyi@yi pfa® Sﬁ?"the aascwﬂéw it rnfetiidied rdadi g of

t he present I nyention; and 15 QURES. 24 and 25 are respective
i sometric 3 Yr§ apedel%?ﬁﬁ’r‘?ﬁl Qéct‘W%I rerthiipearnhSidns £0584AT B t he
seal of FRrectangidlar flap 38./ n ki Yyushapéd3 groove 4y Sealfokthedd iy i ses

2,20, oot velae 48k el LIt sl REabitod a3 Shie 39 te

pol ypropyl eng, ~a somewh ext
body 12 in ofetakakle;im 4#@@?#@7}4%‘1 Flgel&mcﬁhﬂé&" fahex ilginges ke tfommber

16 axially exiencbmsléted seal htobogyrig. a1¢i aBCkian pRPexiaidea.fl a0 14
and a fl%gtgééket 44 depends from wall 22 side 27. The socket 44 has
three side walls 46, 48 and 50 depending from wall 22,
walls 46 and 48 being rectangular and opposing each other
and identical. Wall 50 is opposite rectilinear opening 52
which forms a fourth side of the socket 44. Opening 52 is
i5 the same dimensions as flap 38 which when rotated in
direction 42 to form the completed seal forms a fourth side
wall of the socket 44. A socket top wall 54 is connected
to and integral with the depending edges of the side walls
46, 48 and 50. A step 56 is formed: in top wall 54 in
20 opening 52 for closely receiving the flap 38 as shown in
Fig. 15. : -

The walls 22, 46, 48, 50 and 54 and flap 38 form a
socket 44 cavity 58 which is a rectilinear polygon having
its long axis extending transverse to axis 19 and having

25 broad surfaces formed by walls 22 and 54. Opening 30 is in
communication with the cavity 58. A projection 60 depends
from top wall 54. Projection 60 has the same shape as
projection 24 and is aligned with projection 24 along axis
62 normal to axis 19 and to the plane of wall 22.

30 Projection 60 has an opening 64 of the identical shape and
size as opening 30 in projection 24 and aligned along axis
62 and axes 32’ and 32" therewith in communication with
cavity 58 forming a continuous approximate hour . glass
shaped through conduit with opening 30 and cavity 58 along

35 axis 62. o

. In Fig. 4, elongated intermediate member 16 is
somewhat thicker than, but coplanar with flag 14 and wall
22 and narrower than flag 14 in a direction transverse to
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25 shackle 18 axially extending fromnenber 16 on a nenber 16 end

opposi te MHRIE8 12, all being nol ded as a one piece | NERIIIOIISHAN0S.
The entire nolded seal 10 structure is el ongated and extends in an axi al
direction 17 al ong axis 19. The flag 14 is a flat elongated relatively

wi de thin 30 akisctigr.e mmmuacaja/ies?:érmﬁ cah@ &Q?Séhfidil @ﬁeﬁel_?_ﬁr fgeglew%rzlls
ot her data on,gn r hot h, _hro yrf.aces thereo . e_body ,
Figs. 6-8, iszlgngggr g:a,v\maﬁ.laﬁg) iig @ 9%‘@5’&5%% ﬂ)!ﬁglg'bgdy?ﬁ
wal | 22 copl afafferent: mall thimkness tBwambdyeriBer ntéufes feinpsrenciqng

el ongated 35 | egtt n ofae sj 5 4qf e Proj i on
has '?vvo Ci rc'ulegrQJ eﬁ%tgg}éﬁr[éﬁtes % gﬁéﬁét rlgi gt‘? e oih%at%%' F@%ﬁ%ﬁ ?[
segnent 28 %i ERATEANSEER A 3 PEABSWETSAr SlPRIhc68 apr gnecendnoppositenal |

22. The openiwgll0 8@s twan! idera3ndof co¥ &5/ %:Z)Eﬁﬁ:ed projections 70

PCT/ US95/ 0400 Cj | ar ts 32 coupled by a central straight
segnent 34&981:%38%%%% ﬁgﬁggﬁ € respective axes 32[err] and 32[err]

ext endi ng al ong t hBetWernnyald 5Adaadcprojeictians 60 is a teaifhbandl 71222,
in the as nol gggmeat ehNREMBES $63tPanbferse ?xy'ssggped%ﬂpﬁﬂggg 26544t b
ap 38. A V-sha

rectilinear sjdes %rm ng a, rectangul ar f ed groove™40 is

formed in 1 SPRE 58ng g £52£0KBeER Nt meRRgE & BY apwes Pamiallels Vs
rotatabl e in shapedi ghodvesF74. £8rméoih oH€ ShPE&ckOof émber 16. The

grooves 74 are approximately S-shaped as they extend across
the member, Fig. 4. The grooves 74 form weakened regions
S0 that band 72 may be easily removed separating member 16
15 into two pieces on opposite tear band sides. A hook 76
includes a leg 78 which is integral with the tear band 72
between the grooves 74 and is of the same thickness as the
member 16. The hook 76 has a body portion 80 parallel to
member 16 with a finger gripping flange 82. A hook end
20 member 84 depends from portion 80 opposite leg 78 and
extends toward member 16 and leg 78 terminating at its end
adjacent to member 16. The hook member 84 because it is
molded thermoplastic is flexible and permits objects to be
inserted in the hook cavity 86 formed by member 16 and hook
25 76. The hook 76 conveniently serves a dual function as a
tear band tab which is easily grasped for tearing the band

72 at the weakened regions of grooves 74.
Shackle 18 extends along axis 19 from planar surface
87 of flange 68. Shackle 18 is a flat rectangular element
30 in transverse cross section of the same cross sectional
area for most of its length. 1In Figs. 13 and 14, the
shackle 18 has two opposite longitudinal edges 88 and 90
spaced by a rectangular in section mid-section 94. ' Edges
88 and 90 extend for a relatively short length 1, Fig. 2,
35 and terminate at flange 68 planar surface 92 which is
normal to axis 19. The edges 88 and 90 in the region
adjacent to flange 68 are approximately semi-circular as
best seen in Fig. 16. The circular portion of edges 88 and
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the conpleted seal 10 of Fig. 1, as will be explained. A 10 socket 44
depends WORH27R68| 22 side 27. The socket 44 has t hr ee sPOPUSENM00516, 48

and 50 depending fromwal| 22, wal s 46 and 48 being rectangul ar and
opposi ng each ot her and identical. wWall 50 is opposi te recti l'inear :
opening 52 g0 flis¥ed® 4t aﬁ\:é%falmoiftdm@fo thﬂmégﬂﬁﬁ RN Yo | S 15
t he sane di nensions as_flap_38 whi when rotated I n dlrectlon to

formthe corﬁﬂ’é‘f‘b]oa%e%ﬂlg?%r% %n‘l‘lo%pt hssgygater, fhangihe,thigkness f A

socket top wié xﬁﬂd+secamonct9ad so thagndhentedyes BBt ardiegdepaaditie edges

20 operi ng SFdeores, 34 cppoFrids, ahovel s Thethy JacBhIRR P, Mg'Gteg” |

The wal | 55221'1'13463&!&5 SDBarﬁn¢>49Qndarear¢$81fémd wibbkean4ammtyy 58

which is a re@ldddiifgnr aRelaydods haguadly sfaacéan&@aﬁvé‘i‘é@n%w;é rcg)xsver se

to axis 19 and haV| broad su s f.ormed by wa and 54. eni ng
30 05 in 25 B 5 Bl 14 s &b ithe some:
fromtop vvaIdncBZhomp?ﬁ'xaeca iramps @ éhdnclineshreldtipe #0 axiy q;see:‘dmzﬂ and

phane of wall 98¢ HELA o7 salpoediiicer 08 £E'He HERESS g Fabe orope

and sile % o @ Frfaee o} ving oin Jnlane aorgqédtm exisali9son &2 and
axes 32[errlsidiel oP[eticd drEswav dth tﬁbcﬁé@%‘%fa’&h@nr% hgg, cavity 58

oE hg 8o on P SRR SR RRe ol “are THERRT SIS GG W 1"
i nt er nedi at @omayber 1Bhe s grooveswWiarm: htléereddes, J.hur.b canpl anraw' of fl ag
14 and wall cjrcd d"$ el teeth®Br! 28 1651 N thdlidrdvel a BppoEite L °
15 edges, e.g., 92' and 92", Fig. 13, are arranged in opposing
pairs with each pair of grooves such as 92’ and 92* at
opposite edges lying in the same plane and the planes 100
of the groove pairs in the arrays being parallel and normal
to axis 19. The grooves 92 are spaced from flange 68
20 surface 87 a distance so the surface 87 abuts or is
substantially close to the projection 24 with the groove
92 closest to the flange 68 in the cavity 58, Fig. 15. The
edges 88 and 90 taper to a somewhat conical portion apex in
a direction away from the flange 68.  The circular portion
25 of edge 88 defines center axis 88’ and the circular portion
-of edge 90 defines center axis 90’. The grooves thus form
the edges 88 and 90 .into locking transversely aligned rib
or tooth pairs in a linear array along the shackle.
The remainder portion 18’ Fig. 1, of the shackle 18
30 beyond circular segment edges 88 and 90 is  a flat
rectangular sheet with roughened molded opposing surfaces
21, only one being shown, for enhancing hand grasping of
the shackle. The tip 23 width tapers to a narrow end as
shown. The ‘shackle thickness also tapers to a thinner
35 portion at the shackle end at tip 23, Fig. 3. _
In Figs. 9-12, sheet metal stamped locking insert 100
is preferably 0.005 inch thick (0.127 mm) cold roll steel
zinc plated with a clear chromate finish coating. 1Insert
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axis 19. WPPHR79686 extends at one end thereof fromwalls PCLUSING4ONS wal |
50 having a gradual radius 51, Fig. 8, of different wall thickness
toward nenber 16 for reinforcing the attachnent of nmenber 16 to wal

50. Menber 1046 hds t£ e dedeuldr péF BpReLySenl paadeveBwatidh SFALRUWNY
wal | 50. An ST, of, .conical _ pol ngejga r.0 eCtlg‘rr']l’} 70 li,(pst nd .from
nenber 16. Tnerg Fidden “wal 1188 &n ‘gr'b%secﬁl} oF0 RS 1phers 9=

formed i n nerlife dependirsy cfrun axipldtar | anffudar Membdr51020 foeminkprch 72
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80 parall el
10

15

20

25

30

35

incline preferably about 27° from the plane of member 104
and terminate in respective circular segment edges 118, 120
and 122. The edges 118, 120 and 122 define the circle
whose <center is axis 108’. Because of the tang
inclination, the sharp corners 124 of edges 118-122, Fig.
11, face away from member 104. The region between the
tangs is open forming opening 126 surrounded by member 104
and the tangs.

The spacing of axes 108’ and 116’,Fig. 9, is the same
as the spacing of the center axes 88’ and 90’ of the
respective edges 88 and 90. These spacings are the same as
the center-to-center spacing of the opening 30 portions
defined by the circular segments 32, Figs. 6 and 7, axes
32’ and 32*“.

In Fig. 12, insert 100 is inserted into the cavity 58
in axial direction 128, axis 19, until the insert is fully
seated in the cavity as shown in Fig. 15. The insert is
closely received in the cavity in the shackle insertion
direction along axis 62. This precludes the locked shackle
from having vertical play in the direction along axis 62.
This minimizes potential tampering with the locking insert
100 with a narrow tool to release the locked shackle. The
insert 100 axes 108’ and 116’ are aligned substantially
with the respective projections 24 and 60 openings axes 32’
and 32", This centers the tang edges of set 108 about axis
32’ and the tang edges of set 116 about axis 32". After
the insert 100 is so inserted into cavity 58, the flap 38
is rotated in direction 42, Fig. 12, until the flap seats
against the step 56 in the top wall 54, Fig. 15. The
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20 nmenber 84 depends from portion 80 opposite leg 78 and extends t

oward

menber PO SHHY&®g 78 ternminating at its end adj acent t ECHAIRIYP408%. . The
hook menber 84 because it is nol ded thernoplastic - is flexible and
permts objects to be inserted in the hook cavity 86 formed by nmenber 16
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about the neck .132, Fig. 19, and the tip 23 inserted into
the opening 30 (Fig. 15) of projection 24. The shackle is
then péssed through the cavity 58 through the aligned
opening 30 of projection 24 and opening 64 of projection
60. A portion of the gathered neck 132 is inserted into
the hook 76, Fig. 18. The shackle 18 is then pulled tight
through the body 12 until flange 68 abuts the body 12
projection 24, Fig. 15. In this position the tangs of the
insert 100 are engaged with a groove 92 on each edge 88 and
90 of the shackle 18 closest to the flange 68.

The corners 124 of edges 118, 120 and 122 of the tang
sets 108 and 116 abut the shoulder 98 of each of the
corresponding grooves.sz at each shackle edge 88 and 90.
The tang edges also are seated at the root of each mating
groove 92. The tangs are resilient and resiliently slide
over the locking teeth 95. The normal quiescent state of
the tangs cause them to engage the groves 92 and seat
therein as shown in Fig. 15. Preferably, the bag 130 is a
coin bag, but could be any other article requiring sealing.
The insert tangs act as a one way clutch permitting the
shackle to be inserted therethrough in only one direction.
Once so inserted the tangs lock the shackle via the grooves
at- shoulders 98 precluding removal in the reverse
direction. :

The tang corners 124 (Fig. 11) are sharp for digging
into the shackle if the shackle is attempted to be
withdrawn from the body 12 in a direction opposite the
shackle insertion direction. The grooves 92 form the edges
88 and 90 into locking ribs or teeth for engaging the tangs

-10-
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beyond ci¥scuftbffesentth @@%ﬁﬁ gend amﬂthsowitboat afﬁectmg the size

of the edges and grooves. for example, in Fig. 16 the

distance between axes 88’ and 90’ may be increased to any
desired dimension while keeping the dimensions of the set
of edges and grooves constant. Also, the shackle mid-
20 section 94 can have different thicknesses without affecting
the circular dimensions of the edges 88 and 90 which can be
kept optimal. Section 94 may be thicker than the edge
diameters. The insert of course is dimensioned
accordingly. Thus the seal 10 provides relatively high
25 security in that the insert is not readily removable
without obvious tamper evidence and the dual sets of tangs
and locking teeth on the shackle provide increased locking
security. For example, during tampering, if a tool is used
to force one set of tangs of the insert transversely to
30 disengage the shackle, the other set of tangs lock into the
shackle further and preclude withdrawal of the shackle.
There is insufficient room to insert two tampering tools
through the opening 30 between the projection 24 and
shackle 18, PFig. 15. Further, the flange 68 also
35 interferes with insertion of a tampering tool into the
opening 30. The projections 70 on member 16 dig into the
sealed article to secure the shackle further in a given
location on the article.




rectangul ar sheet with roughened nol ded opposi ng surfaces 21, only one
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wi dth tapers to a narrow end as shown. The shackl e thickness al so
tapers to a thinner 35 portion at the shackle end at tip 23, Fig. 3.
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108[err]. 1nB§§Q§%§ withoulte thedlbcking ddgtdf.l On, the sharp corners 124

of edges 118-12 To rgmove the locked seal 10, Fig. 20, the hook 76 is
grasped and pulled to separate the tear band 72, Fig. 4,
from member 16. This effectively separates member 16 into

15 two pieces and permits the shackle 18 to be disengaged from
the bag aperture 134. The hook 76 in the engaged state of
Fig. 20 secures the shackle neatly to the bag neck 132.

In Figs. 21 and 22, a second embodiment is shown with
a seal 136 of integral molded thermoplastic including an

20 insert such as insert 100 of seal 10, Fig. 15. Seal 136
body 138 is substantially identical to body 12 of seal 10.
Seal 136 has a flag 140 extending from body 138 at one body
side and a member 142 extending from the body opposite
side. The member 142 has no tear band, but is dimensioned

25 similarly as member 16, Fig. 1. No flange 68 is present
and the shackle 136 is formed with a dual array of semi-
circular edges 150 and 152 dimensioned in cross section
similarly as edges 88 and 90, Fig. 16. However, the array
of grooves in edges 150 and 152, dimensioned similarly as

30 grooves 92 of seal 10, extend for a substantial length of
the shackle 144 forming a dual parallel array of teeth 145.
The shackle mid-section 147 is slightly thinner than member
142 and the edges 150 and 152 slightly thicker than member
142, -

35 In this way seal 136 is useful-with a large number of.
different article sizes to be sealed whereas the seal 10 of
Fig. 1 is limited to a given bag or other article size.
Thus seal 10 is fabricated in different models each for a
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-9- slot 164 and an axially extending array of upstanding small
ribs 166 on opposite sides of the shackle 144. Slot 164
receives a tool (not shown) to assist in manually drawing

15 the shackle tightly about an article to be sealed. The
ribs 166 are inserted into the cavity of the body 138 to
temporarily hold the shackle 144 to the body 138 via the
insert (not shown in these figures) in the body cavity.
There is no locking action to the ribs 166 which are easily

20 disengaged from the body 138. The shackle is temporarily
secured to the body 138 during handling of the seal 136.

In Figs. 23, 24 and 25, a further embodiment of the
present invention is shown in which in Fig. 23 seal 170
comprises an integral thermoplastic, preferably

25 polypropylene, structure including a flag 172, a body 174,
an intermediate member 176, a linear array of circular
teeth on shackle 178 and a smaller diameter end portion 180
of the shackle 178 with a tapered end of narrowing
configuration. Portion 180 has circular ribs 182 which

30 temporarily secure the shackle 178 to the body 174 locking
cavity 184 having a shackle inlet opening 186. The body
174 is relatively flat and U-shaped with a rectilinear
opening 188 in communication with cavity 184. A
rectangular flap 190 is formed in the wall 192 which is

35 - coplanar with planar flag 172. Flap 190 is surrounded on
three sides by a U-shaped opening. A groove corresponding
to groove 40, Fig. of seal 10, is formed in wall 192 and
serves as a hinge for flap 190.
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WD 95/ 27968 ' PCT/ US95/ 04005 joints
bet ween WQ852796% and the walls 46, 48 and 54 are t hen mPOIIESISNANNS bonded

by wel di ng, such as ultrasonic wel di ng or otherwise nelting the plastic
at the joints to form an integral unitary joint structure. In
the 5 alternatigemelthd fdtampdd Gdel %ibpmwx{l&éﬁéﬂhgﬁw& 194

I n operation, 130, or .other article to be seal ed has a

Fig. .17, . :
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cavity 585t Biangh twalkl 1§8cand @pcdependingf qutq'krecrti.mn D98 and Poeni ?g ?g
f j ecti \ ' R eEs o F’lé v : te nt o
? hepLS{)EC7I699!|r:uineF§Q§.ah hrdjégahﬁ%ﬁ% 1.S thiﬁdﬁﬁﬁ el t gﬁ ltg%g?r o%% t he '
body 12 unt PFPPﬂané?%g"%Jgh ﬁcﬁ@"&ﬁﬂ;’lﬁ’ztheryﬂ%ecﬁ"ﬁn angs 200 fiorm |
this positieancitoulangepehinge202 iats¢hie mglareeigugaﬁgi-ﬁw -]E‘ibam g:(%gyezgz

h ed 1 S o e e .
'(I)'Eeeggr ngr getllgit %‘?ge?g%%l%c,ﬂ ?’?‘(fsggg%gf g? gt ﬂ%gt%lﬁ% géo%‘é?gaﬁ%rﬁm 116
abut t he!&hEeFRERToReeth sichfane,similay iss sbapengsgtbevbeetld 95 @fich
shackl e edgse&8 a0dsfidckle 1i#s tﬁ'&b.edﬂﬁsaﬁélsﬂé‘r@xégﬁr g;ﬁ'ﬂ@ Eét%ﬂgﬁgd()f

over the | ERPFELBCLTA S5e SRECHONRa Tectanne 20K seasmliently ride "
over the teeth of the shackle 178 as the shackle is slid
through the opening 202 of the insert in the locking stage
15 with the insert 194 in the cavity 184, Fig. 23.

The insert 194 after assembly to the cavity 184, is
secured in the cavity by folding over the flap 190 and
sealing it shut closing opening 188 of the cavity 184. The

- insert 194 is inserted into the cavity 184 transverse to
20 the direction 196 so that any attempt at tampering by
cutting the sealed edges of flap 190 does not release the
insert because of the presence of the shackle 178 in the
insert opening 202, the shackle extending beyond the body
174 in the locked state. Thus any attempt at tampering to
25 remove the insert 194 will provide obvious evidence of such
tampering. :

Because the shackles are closely received in the
cavity egress openings such as opening 30 of seal 10 and
opening 186 of seal 170, a tampering tool is not readily

30 inserted through these openings to provide access to the
corresponding inserts. The bodies being otherwise integral
unitary molded structures are not easily tampered with
without leaving tamper evidence.

While particular embodiments have been illustrated

35 herein, these are by way of example and not limitation.
Obvious modifications may be made to- the disclosed
embodiments by one of ordinary skill. The scope of the
invention is as defined in the appended claims. For
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other article requiring sealing. The insert tangs act as a one way
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10 is sealed closed with a hinged flap, a separate member may
be used to seal the cavity or may be hinged to the body
differently than disclosed. The important aspect is that
the locking cavity is sealed at a side thereof in a
direction transverse the shackle insertion direction.
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second direction and for permitting the received shackle to

be inserted into the cavity;
the cavity being defined by a bottom and top wall at
least one of which has said first opening and a plurality
20 of sidewalls between the top and bottom walls for enclosing
the cavity at respective cavity sides, the body having a
second opening at one of said cavity sides for receiving

said insert therethrough in a direction transverse the
second direction.

28
2. The combination of claim 1 wherein the shackle includes
at least one locking rib arranged to be positioned in the
cavity with the inserted shackle for locking by said
insert.

30
3. The combination of claim 1 including a further sidewall
molded with the body and hinged to the body at one sidewall
edge, the further sidewall having an open state forming the
second opening and a closed state for enclosing the cavity

35 one side.

4, The combination of claim 3 further including a metal
locking insert in the cavity having at least one locking
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separates nenber 16 1nto 15 two pieces and permts the shackle 18 to be

di sengaged from the bag aperture 134. The hook 76 in the engaged state
of Fi g. 2056 secthescohbigazilone ofcatlain ot t whepajnneeidl Further siden
Figs. 21 gpd C | | 0 | ForCHerbimy th

I nt egral ?r'lgl cﬁgdnt' f}%é%t)%l é{i‘?%?lﬂngfﬁgl ﬁgggg'%h}yng%ﬁnssuqh asel nser 10?) of
seal 10, Fig.furthexcgidewgll includes means for bonding at least a

second of the further edges to the body.

6. The combination of claim 4 wherein said body comprises

15 planar top and bottom walls, said further sidewall being
coplanar with one of said top and bottom walls in the open
state and normal to the latter one wall in the closed
state.

20 7. The combination of claim 6 wherein the body comprises
a planar member extending from and forming the top wall,
said further sidewall being coplanar with the planar member
which has a transverse groove therein forming a hinge for
the further sidewall.

25
8. The combination of claim 7 wherein the further sidewall

is rectangular and is closely received in the second

opening.

30 9. The combination of claim 2 wherein the shackle is an
elongated member with a flange, said at least one locking
rib being spaced from the flange so that the flange is
closely spaced from and extends over the body adjacent to
the second opening when the rib is in said cavity.

35 : )

10. The combination of claim 9 including a hollow

projection upstanding from said body and forming a
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a fl agwbisrzgsgsendi ng from body 1 si de aPCT/ASYS0MES 142
Si’

extending fromthe body opposite The ‘menber 142 has no tear band,
but is dinensioned 25 simlarly as rrerrber 16, Fig. 1. No flange 68 is

pr esent gﬁ]gl %ﬁ@ r@ h

circul ar edges ’i‘g%tf&g %% rrefn%%%e m._#os%%gli%ér’lé ac}i)ésilhm y as
edges 88 sply receiving Hohevehackhe, array of grooves in edges 150
and 152, dinmensioned simlarly as 30 grooves 92 of seal 10, extend for a
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Coeth 14513 “HFE Sombinatiof BF! rialiy PhatRipths sHIde teAtenber
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nodel s each for a -12- WO 95/ 27968

PCT/ USOS! QAP0 e SlnkSha¥ils! e “hE61n 1S VRS “hafa%hlEyd® e 10
10 ribs each comprise longitudinally aligned circular segments
with said planar sheet member ‘therebetween.

13. The combination of claim 4 wherein the insert
comprises a sheet member with an annular sidewall depending

15 from a central wall, said central wall having a plurality
of tangs depending therefrom and forming a third opening
aligned with the second opening for receiving the shackle
therethrough. |

20 14. The combination of ciaim 13 wherein the third opening
comprises two spaced sets of tangs each having edges
defining a circular opening therebetween, the second
opening comprising an elongated central region with
circular portion end regions extehding "transversely the

25 second direction.

15. The combination of claim 1 wherein the body includes
a member extending therefrom in the longitudinal direction,
said shackle extending from the member, said member

30 including a tear band formed therein with weakened regions
for selectively separating the shackle from the body.

16. The combination of claim 1 wherein the body includes
a member extending therefrom in the longitudinal direction,

35 said shackle extending from the member, said member-
including a-hook for attachment to an element to which the
seal is to be secured.
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1, has a iyely fixe EE’ u |[H" det ernmi ned for
I mpl enent g@f'g’tﬁi%&ne | oop !II’ #ug;wﬁ g Ithe | ength of tﬁﬁ#&sﬁg’g?wiG as
shown in Fig. 20. The seal 136 of Fig. 5 21 because of the large | ength of

shackle with teeth has an _adjustable |l oop size in the | ocked state for
acconmodati ngl7. ar fihel esowbigationi mf dickerisi ohé. vBrewkin bEGdameabetrop

shoul der 150 WR¢ha@BURILSal ®aRic0)ffilnied) éﬁé}efm %éﬁ %&ékeneahﬁebaagg Ion

of the shackle 144 [nto the projectiqgn 160 10 op
ot on 146 oFOEnAEkPEiNa IR EahACEr IRG,EDE ShacKle FEam,fhe,RoRYs apAsd

ext endi ng ar r hpokf bepatadditegralakith thebtelit andpfmsi fermingsaoteabe
shackl e 144 t 4 | tool (not shown) to assist in manually
dr awi ng 15ti1e4§E fé? tPe 'i:gﬁ? isgoﬁlta an article to be sealed. The ribs
166 are inserted into the cavity of the body 138 to temporarily hold the

shackl e 144 tgg{he bgady é&&yﬁ@twﬁ of | B3@hiin (DOtyhEth i Qa:.'&esé’hébﬁi'ﬁe
I n the body cavit There_.is no OCIg.ﬂg ctiopntotherib

easily 20 di sERBGEESPr AR t RIOBGAFeH3CY LSRk| demPeLn,Fadd |

secured to thénbduging8 durlomgiemdinallpfl ékeendshgl3érray of dspaEecs.

23, 24 an 5 t d t e e ti_Qn I n

epn S %oz %ui&f' Il%:d&'ﬁﬂj }:ﬂﬁgrsqafcp cavi {g Sﬁm]{dﬁ’xﬁe'ra%o +1§m§fgiw !

preferably 25‘“ﬁ%§'}/pr16¥5ﬁ1‘é7ne"l§br @ettuhérﬁnamm athﬁa'glll72f°m%@d9°ﬁ7ﬂ

an intermedi a?Euf@IIbﬂy Jf GockindWRing %heoihsracabeﬁmg ﬁeﬁ% L?Ii@&kl e
Wi

178 and a smm er end ortlo t he shackl e

tapered end of* ﬁ%r%@)ﬁﬁnﬁbr ﬁ%f i rf“ea%r % PR Mgc])?%tﬁ%?"? bs
182 which 30 ngrtbyseeuneethbelnbeﬂ:l énlsaido cavdtdyady 174 | ocking
cavity 184ghaving a shackle inlet opening 186. The body

are

19. A seal for securing an element comprising:
a thermoplastic molded body having a cavity;
a flexible molded thermoplastic shackle extending from
-the body in a first longitudinal direction, said body
20 having a first opening therein in communication with said
cavity in a second direction transverse the first
direction, said opening for receiving the shackle in the
second direction and for permitting the received shackle to
be inserted into the cavity, the shackle having opposing
25 parallel edges, each edge having a longitudinally extending
array of locking ribs, at least one locking rib at each
edge being positioned in the cavity with the inserted
shackle, the first opening being shaped for closely
receiving said shackle including said at least one rib at
30 each said edges; and.
a sheet metal insert in said cavity and having a pair
of locking rib receiving openings defined by a
corresponding pair of locking tab sets, each set for
engaging and locking the shackle at a corresponding one rib
35 of a different array.

20. The seal of claim 19 including a member between the
body and shackle extending from the body, said shackle
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174 is relatively flat and ] ectilinear opening 188 in
conmmuni Wex9semesw t h cavi tyﬁ! [’W]’! "B’Ect angul ar fl allf-'l_‘{g@-‘)(osmor med in
the wall 192 which is 35 coptarrar w I r flag 172. Flap 190 is

surrounded on three sides by a U shaped opening. A groove correspondi ng

to groove é&teﬁkﬂngc’ffﬁﬁ" tA€. membes!, Mshid Méinbeigan%rl%dlnéeéVﬁéai"S a

hi nge for flap 27968
PCT/US95/0;GG§ with Weak%ﬁ%ﬁn%ﬂg%ﬂ%ﬁnﬁﬂfsﬁ%&ﬁ°Y+ﬁﬁ1¥h%%?aﬁﬁFéPﬁaF nser t
194 i s ishaekdled fromo tiHee boady ty 184 in direction 185 transverse t he
shackl e 178 insertion direction 196 into opening 186.  Insert 194

conprises 'a circular disc having a disc-like 5 planar wall 196 and a
dependi ng @dt-er Thensesd. of rdaim 19syhaseinctheycavitisisndefinedspiced

Lgfﬁ:ng gaggfg%QgF an@?Eéﬁdg%%Q”hﬁﬁhbaEQGOﬁGnbfabgic?hﬁéﬁoﬁalahﬁlkéﬂgih200
i rcyl ni n es.di.sta e
tang edges°PSORTEH& %u&a,]sl 3388335 H?é?{ﬁer? o%ﬂ? n§ffeet h
whi ch are txmmkmrwaﬂlshipe eacﬁbelngetheQEavity atenespécthivektaviy Fi gs.
13 and 14, ysﬁgﬁgpt £HE b6EY" Halving SLakkEnd’ Spuifidy "&b 3ne Y LagEs 200

resilientl
10 cavity sides for receiving said insert therethrough in a

direction transverse the second direction.

22. A seal comprising:
a body with a locking socket for locking a shackle
15 inserted therein in an insertion direction and arranged for
one way displacment of the shackle in the locking socket to
preclude withdrawal of the shackle from the socket opposite
the inserton direction; -
a shackle integral with and extending from the body at
20 one shackle end and having a locking portion; and
a tear band formed in the shackle between the locking
portion and the body. '

23. The seal of claim 22 including a metal shackle locking

25 insert in the locking socket, the seal including means for
receiving the insert in a direction normal to the insertion
direction.

24. The seal of claim 23 wherein the body includes means

30 for sealing the insert in the locking socket along a side
of the socket extending genrally in the insertion
direction.

25. A seal comprising: : -

35 a body with a locking socket for locking a shackle-
inserted therein in an insertion direction and arranged for
- one way displacment of the shackle in the locking socket to
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over heshgsiogf e sheck | MM INEIRERAR o' 5. ¢, rorteoeRl e,

the cavity 184, Fig. 23. The insert 194 after assenbly to the
cavity 184, is secured in the cavity by folding over the flap 1909 and
sealing it sREECIMES WALBAEAYVAY aBdha shaclklr fxpm she spgket PRPEPALE, | s
i nserted i nt ehehéneevitiynl @4 recarioner sd 0 20 the direction 196 so that any

attenpt at tanperin i t.he se es: 0 0 S _pot
rel ease the i ngengé&gug'gE%#P?%ewfot?lis%ln‘%ge’%d&[c%eni ré.l&%f)gk%gglﬁﬁ Fﬁe

i nsert openi Ape26hackiie emdclend davimg rey Ingking tpertbivly, the7ghagkime

| ocked state -tnedrrgd t ri 25 nf i 4
will prov?%ehgg\%ﬁgu?%\?? ence (ggss'ucﬁ g{ingg?i ﬁé’ﬂmﬁd %Beﬁé% % e
shackl es ar eICFEiBEy tELD; P& epRh: §@1d eddRf~y egress openings such as
opening 30 of seal 10 and opening 186 of seal 170, a tanpering tool is
not readily in e rQug S P& t Is C t e
correspondi nggi'nszlﬁ{%.gﬁg g%d?&éggei%ﬁg %%%&é\fsgn?nﬁégggl 3 Qg%%t%?ag

nmol ded strucfenpdinge rde esfidcklennpaprdd theh body t e |eeleativedper

evidence.1g separa¥#hethel hatkie *FaditiRNtodiave been illustrated 35
herein, these are by way of exanple and not limtation. Qobvi ous

nodi fications nmay be nade to the disclosed enbodi mrents by one of
ordi nary ski V. The seajcodf clladm 25 rinmiudimg sa ashett imsthl nlodieing

appended cl a}LHEert ¥2£h two sets of locking tangs, each 48t for locking
the shackle at a different shackle edge.
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at | east one tang. ¢The t&rnfartay includes 995
no limt in the nunber of nenbers formng the array. Al so, rectangul ar

and circular 5 cylindrical shackles are disclosed, however, other cross
section shapemady & d Hees tis be i ncluded. Furt her, t he | ocking cavity
while preferably rectangular at least in a portion thereof nay be other
shapes including circlular, cylindrical or spherical. Preferably, the

| ocki ng cavi iy, 1@n a sealledot! ssedrinyhan bilemedtf had, iaciadingt 8 bedyer

ey be used o sealul §§$§k£¥ Sha "B r&%ﬁé‘%‘?&&ﬁ#{ﬁef%q%e*ﬁeocﬁl

differently t ose 3P ANt aepect
cavity isigeangd havingiaefraer ead nnsartabduer datiorand gRyRgaBle h@1§Hack| e

insertion di el igfkket® for 134 & he body and to th
PCT/ USO5/ 04002 or ﬁﬁj@tﬂ.@ hackle to the body an o e
element, the socket including a metal locking insert having

a locking tang for engaging and locking the inserted

shackle, the combination comprising:
15 a thermoplastic molded body having a cavity; and
a flexible molded thermoplastic shackle extending from
the body in a first longitudinal direction, said body
having a first opening therein in communication with said
cavity in a second direction transverse the first
20 direction, said opening for receiving the shackle in the
second direction and for permitting the received shackle to
be inserted into the cavity;
the cavity being defined by a bottom and top wall at
least one of which has said first opening and a plurality
25 of sidewalls between the top and bottom walls for enclosing
the cavity at respective cavity sides, the body having a
second opening at one of said cavity sides for receiving
said insert therethrough in a direction transverse the
second direction; and
30 a further sidewall molded with the body and hinged to
the body at one sidewall edge, the further sidewall having
an open state forming the second opening and a closed state
for enclosing the cavity one side.

35 2. The combination of claim 1 wherein the shackle includes
at least one locking rib arranged to be positioned in the
cavity with the inserted shackle for locking by said
insert.

40 3. The combination of claim 1 further including a metal
locking insert in the cavity having at least one locking

tang arranged to engage the received shackle for precluding
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2 ooy TN AN 2ocio ®ames Shaciereont En e emT/US | 954104
and havi‘ng®a ¥ree end insertable into and engagabl e VﬂQHMd W@k 5& B199l

| ocki ng the shaci}kl e to the body and to the el ement, the sogket inc

a metal | ocki' b/ Hae” shackiey £xom the AVidigatf nd ShdersdR ng

t hFdi gsgréedﬁppcgﬁiwl €het hge@@ﬂ@d [ rm:tﬁemtleﬁﬂpf | rtpergged‘lﬂfld openiiry lmﬁplrast iC
nol de ody havin a.caV|t an a i bl e : pop iC
shackl e ext emd i T3 h%ﬁé‘%%%"y 5 %ef’r‘?%?’?‘?%‘ﬁg%?g%iﬁgﬁg %{J%E?, Eisa. d
body havi fjredticgt tpansverseetdien secauimdireation and weans fo@:‘aw ty
in a secon cﬁﬁ:t: n h 1 [ i [ tcgwl f or
recei ving ?h acklve Hlat ﬁééﬂﬁ?es%cgrllgbggr %c?llgnltg%d ? Ségr% ttl ngﬁtgﬁe

recei ved shadecuning amsk englasing ithe ingerkin ysaid CaVltYhe cavity
bei ng defined by a bottomand top wall at | east one of which has said

first opening and_a plurality, 20 of sidewalls between th 0 nd bot.tom
wal |'s for % -osi e co‘f“%“%g%'??yogt clgdPedt W’@I@é\ﬂ t%f’us‘fd%‘égtﬁ &t Bod§

having a saqqndza@oawl pldiedl e dlf &Rjek Cahd ymeanesEdOr seeatingnghe
said inser t hrou d|r Qn transverse .t he tion.
25 2. ’HS] eﬁat?ga 1€I or BTN T h§°§h£%%lrf%c$§der€e£§ ag
| east one | ocslelqmgld iaf a:trearﬁ}mthar dgess itto drhel hody he cavity with the
i nserted shackle for |ocking by said i nsert.
5. The combination of claim 3 wherein said body comprises
planar top and bottom walls, said further sidewall being
15 coplanar with one of said top and bottom walls in the open
state and normal to the latter one wall in the closed
state.

6. The combination of claim 5 wherein the body comprises

20 a planar member extending from and forming the top wall,
said further sidewall being coplanar with the planar member
which has a transverse groove therein forming a hinge for
the further sidewall.

25 7. The combination of claim 7 wherein the further sidewall
is rectangular and is closely received in the second
opening.

8. The combination of claim 2 wherein the shackle is an

30 elongated member with a flange, said at least one locking
rib being spaced from the flange so that the flange is
closely spaced from and extends over the body adjacent to
the second opening when the rib is in said cavity.

35 9. The combination of claim 8 including a hollow
projection upstanding from said body and forming a
continuation of said first opening, said first opening for

closely receiving the shackle,
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30 3. The
wi t'h the bod
si dewal | hav
state for en
claim3 furt
| east one | o

laim 1 including a faurther si I/ya$l 95r16|01éd0 5
A 5 3 %5yl

C|OSIH§1the cavity 35 one side. 4. The conbi nati gn of
A&r

eHotgrated Me&S/®tlb8r with twdPTodgBdHWDly extéading

eufaRPinatsion of qladm ny wherein | Hhe nghrgkieyifa®Png at

dt th kI I d h |, of th
s anos 10 SR i A MO "o pE R e ath b2 kel

t he second opexkigg etibs, each ariray aheald$£féréntbenensﬁr8&ddledgeshe

cavity in

securing the
enclosing th
wherein said
securing the
second of th

10

15

20

25

30

35

5 direction transverse the second direction and neans for
further sidewall in the closed state for securing and
d1li.nscfhe i aombidatieont pf claim lrz]ewt;en’bmatsa@d FATrERYS nPf

t f
w18 BEEnSeoiies ‘*—“@‘*ﬂéﬁ‘?“‘%—es 7 il SEgeRLak Spghanis! O

with spdd adgaan Fhaet mempber therebetween

12. The combination of claim 3 wherein the insert
comprises a sheet member with an annular sidewall depending
from a central wall, said central wall having a plurality
of tangs depending therefrom and forming a third opening
aligned with the second opening for receiving the shackle
therethrough.

13. The combination of claim 12 wherein the third opening
comprises two spaced sets of tangs each having edges
defining a circular opening therebetween, the second
opening comprising an elongated central region with
circular portion end regions extending transversely the
second direction.

14. The combination of claim 1 wherein the body includes
a member extending therefrom in the longitudinal direction,
said shackle extending from the member, said wmember
including a tear band formed therein with weakened regions
for selectively separating the shackle from the body.

15. The combination of claim 1 wherein the body includes
a member extending therefrom in the longitudinal direction,
said shackle extending from the wmember, said member
including a hook for attachment to an element to which the
seal is to be secured.

16. The combination of claim 15 wherein said member
includes a tear band formed therein with weakened regions

for selectively separating the shackle from the body, said
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and bottomwalls i'n fhetoptn$ *state and normal to t §A|le
t he cl osed state. 20 7. The conbination of claim6 wherein the bo 199‘
conprises  heqQlk Pringehpeegral erithgthe okfardbrBAnfRy LRETMIGE \ﬁaltlear

sai d further tdglcwy |thei teaf dpamagar W th the pl anar nenber whi ch has a
transverse groove therein formng a hinge for the further sidewall. 25

8. The conbination of claim7 wherein the further sidewall is
rectangul ar aml i s Theseombieatiiord of tchleajseca.ndwhereqbnnisag.d shacklerhe

conbi natio i er h pgat F}aﬁﬁ] With a
fl ange, sa?d(yc égszogg I%j(': %&@e& r b e| ng aceﬁbgr ﬁle fllange so
that the flangmlnsimg cla)sémlg;ptaxs?é@aﬂrlm exrendings array t 1oL psppced

adj acent to amﬁﬁeaﬁeieaﬂlﬁge@ﬁ% \mgalhhecalwtysmemahﬁgcaaﬁtunn%iar 10.
The conbination of claim9 i'nclu a hol ecti O'%ollj_-ﬁ‘StarQ' n% from

sai d body an®et@ i ﬁgsgrt with a 1rd openlng th rein
plurality of locking tangs, the third opening being aligned

10 with the first opening
15
20
25
30
35

N: | patam\patam300.pct
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WD 95/ 27968 PCT/ US95/ 04005 conti nuation of said

first openin said first opening for closely receiving the shackl e,
11. The dUH%ﬁﬁ&FFon of claim1l wherein the shackle is an PEEHHAWS
sheet nenber with two | ongitudinally extending edges, said shackle
having two parallel arrays of spaced Iocking ribs, each'array at a
different one of said edges. ation of claim1l1l wherein
said arrays of 10 ribs each conprlse Iong:cﬂdl I,y dligned circular
segnent s wi th said planar sheet nenber therebetween. 13. The~ _

conbi nati on of cl air_m\g wherein the |nse17t5 corrprwes as eet nﬁ&? vahth
an annul ar si dewal andlng 15 frpg a ntral sai d, centraI'Waﬂ {
having a plurality t angs depe’dln gefrgm and fornlng athird '
openi ng aI|'ned§g g for receivin@2he shackl gjg !

t her et hr ough _ &413 wherG8 operli ng

conpri ses ™ ci rcyl
t1234567

openi ng t
region wt
second di rfp




15. The conbination of claim1l wherein the body includes a nmenber

ext endi ng er. m i ' ' ' I on, '
ext endi ng %&B%ﬁ%ﬁ@ menber, said nenber 30 including a tear bEOHUBHYI4093
therein with weakened regions for selectively separating the shackle

fromthe body. 16.

i ncl udes a nenber
sai d shackl e extendin
for attachnment to an

n the | ongitudinal direction sai d shackl e

The conbi nation of claim 1l wherein the body
extending therefromin the |ongitudinal direction, 35
g fromthe ne e1,4;$aid nber i ncl udi ng a hook

el ement to whichit . al isto B@cur ed. WO

95/ 27968 PCT/ US95/ 04005 17. The conbi n®ion of claim 16

wherein said nenber
regi ons for sel ect
hook being inted
t ear band.
conprises an e
| ongi tudinal ly 88
cavity including anj

Wi 1 he _

6 ncl24
idely se

6 t ear band f orfigdd ther
ting the shackl g ,
-band for form '

?Fp wi th weakened
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metal insert wwth a third opening therein forned by a plurality of

| ocking t s, the third opening being aligned wth the fjrst eni ng,
and maansa%ésé?ﬂ% osi ng the second opening to secure the ?ﬁygﬁgﬁq"ﬂo‘%ai d
cavity. 15 19. A seal for securing an el ement conprisi ne

t her nopl astic nDIdef:bjdy avi a cavity; a flexﬁgiJ nGSdgd'ﬁ()

t hernopl asti c shackle dxt\hdieng/from the body.jn a first | ongitudinal
direction, said body 20 having a first openin einin connunicatignHJO
wth said cavi tjp 4Q a aecmld di rﬁétéon trapsverse the first 108

direction, said openinpg f ceiv, he shgckle in thel
tti'ng thg fecei ved shackl e

direction and for per fnsgrted,i~go
the cavity, tq@ . , i@ﬁ.ﬁéﬁg,qgvi
a longitudinall9 ! i (| cp PSP O}
rib at each 108¢&dj NG ifops ﬂ wi t HOGre )i nséf t ed
shackle, the fjirs it NS4 = red¢bdvi dgsai d
shackl e in sai d edges; and-

a sheet netap insg I r of locking rib
recei ving qmeni ng ndilng pair of |locking tab
sets, eacHlset | e Lhackle at a correspondi ng
geal of claim 19 including a
g fromthe body, said

P16,
106 'I !

one rib 35 ofl20R{ierigat/ 3
menber bet B2 4 heN\ = R ed
shackl e 106 !




WD 95/ 27968

menber including a tear

wherein the cavity

ned
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extendi ng fromthe nmenber,
band wi th weakened regions for s
separat i ng}”?ﬁﬁ’z 68shackl e fromthe body

{3

5 21.

The seal
a bottom and top wal l

sai d

Bt

at | east one of

whi ch has said fir enin a plurality of sidewalls between the
top and bottomwal I's Tor encl osing the cavitylat respective cavity
si des, the body having a second opdﬂ@ t one of said 10 gavity sides for
receiving said insert therethrough in a irecfion tra rse the second
di rection. 22. A seal conprlising: _.1 y with & | ocki B8 socket
for locking a shackle 15 insertgdtherei nsertion rectiyn and
arranged for one way difsplacn ] c__ €I n_tne rockrmggocket to
precl ude w t hdrawal of t OH odkéf Jopposit€)Y thelinserton
di rection; aghag¢k gral  w &nd tend| n? fr@@éhe o] yggt
20 one shackl e end an /fﬂ'fng 9\20n and 9 ban
formed in the shackl e be ocki ng - —perft-ora he—bod ;
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23. The seal of claim22 including a netal shackle |ocking 25 insert in the

| ocki ng sogjg seal including neans for receiving th

direction nornﬁpﬁﬁg the insertion direction. 24. The gggﬁﬁg$&@+alm
23 wherein the body includes nmeans 30 for sealing the insert in the |ocking
socket along a side of the socket extending raI |n t I nsertion

di rection. 25. A seal conpn a Ng: 35 a Qg' j Eﬁcking socket
for | ocking a shackle i nser \ ereln in an |nser | oh dirfection and
arranged for one way di spl g ) e _shackl e in the_l ocking socket to
WO 95/ 27968 PCT/ US95/ 04005 RO t hdiandPQf the shackle
fromthe socket opposite thHe insertion ¢ir&wsl and a shackl e
integral with and extending frjomthe body @t e shackl e end and havi ng
a locking portion, the shacklg 5 hpgigg opposirjg |edges, the shackle

i ncluding an array of76 | pgkijn eeth on each daifd edges.
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26. The seal of claim25 further including a tear band coupling the
shackl e and the body for selectively 10 separating the shackle fromthe
body. WOPS28 seal of claim25 including a sheet netal BCTESOHEI00S
insert with two sets of |ocking tangs, each set for |ocking t he shackl e

at a different shackl e edge. F l G Zl
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