-1- -Shackl e Mechani sms The present invention relates to shackle mechani sns

and is particularly concerned with handcuffs of the so-called "arrest”
type. 5 The conventional "arrest" handcuff conprises a pair of arcuate arns

pi voted together at one of their respective ends and interengageabl e at
t heir ot her

arm (whi ch
~fornmed wit
fromthe af

respective ends so as collectively to encircle the wist. One
.0 for convenience, we shall refer to as.the "locking arni)
, series of ratchet teeth on its convex side at its end renote

fesaid pivot while the other arm (which, for convenigalﬁi ;2;
es’

shall refer to as the "receiving arnm') extends froma casi ng whi

15 spring-bi ased paw for engagenment with the ratchet teeth of the | ocking

arm The ratchet teeth and pawl are so arranged as to permt conti nuous 360
rotation of the locking armrelative to the receiving armin the direction
-which closes the wist aperture defined by the arns but to 20 prevent

rotation of the locking armrelative to the receiving armin the opposite
direction when the ratchet teeth and pawl are in contact.

arrest, therefore, the receiving armis placed against the wist of the

subj ect

and the locking armis swng i4g© 25 engagenent therew th unti

neets the obstruction of the -2- nowencircled wist; fromthis
condition the locking armis automatically prevented fromw t hdrawal by

Shackle Mechanisms

The present invention relates to shackle mechanisms and
is particularly concerned with handcuffs of the so-called
"arrest" type.

The conventional "arrest" handcuff comprises a pair of
arcuate arms pivoted together at one of their respective
ends and interengageable at their other respective ends so
as collectivély to encircle the wrist. One arm (which,
for convenience, we shall refer to as the "locking arm")
is formed with a series of ratchet teeth on its convex

side at its end remote from the aforesaid pivot while the
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other arm (which, fdr_convenience,_we shall refer to as

the "receiving arm") extends from a éasing which houses a

spring-biased pawl for engagement with the ratchet teeth
of the locking arm. The ratchet teeth and pawl are so
arranged as to permit continuous 360° rotation of the
locking arm relative to the receiving arm in the direction
which closes the wrist aperture defined by the arms but to
prevent rotation of the locking arm relative to the
receivirg arm in the opposite direction when the ratchet
teeth and pawl are in contact. When making an arrest,
therefore, the receiving arm is placed against the wrist
of the subject and the locking arm is swung into
engagement therewith until it meets the obstruction of the

When meki ng an



t he’ engagenent of its ratchet teeth with the paw of the receiving arm

actlng under the aforesaid spring bias. To 5 release the cuff a sinple
"key" is. prOV|ded to the proper authorities which when inserted into the

paw casing and turned in the appropriate direction engages the paw to

lift it out of engagenent with the ratchet teeth against the action o S

spring bias, thus to pernit rotation of =26 the | ocking armaway from

recei ving arm Handcuffs operating on the above principle have been used

for mapi~.years. Neverthel ess, the existing fornms of cuff still have certain

dr awbacike, f.-rom t he point of V|em10f 15 security. In particular, the absence

of a seth/re keyow-eaedRicliean widehanitramvtihdle ruesid e cmpehet debdieiingr ertthe

' w lifted,t | t
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additional " deaweoekugngérmwazngfan&szwwﬂtdé@m &t Fhse PaW °%d

bl ock the i ft&%%e&fu&xge aQﬂW démfan i It@faalaﬁa&ras@i@tsmﬂgs Hievd. orrwl by
the arresting officer after He curf has Jpeen, fitted to e sy ect S wrist

- such as t e Fekeafe: the tc"’cﬁ%c"! &dmpls, "lie% ed'SStEft‘E@' cﬁﬁlor_l

No 1161562. HowRMBordeildie wHEUIARhER dimurted t:hmnbnmepmﬂmrsamg and
specification is typlqal f such an devi ces in that. theégé) 'qxgolt

is arranged to %% P RRTERE A4 eoﬁaelrra‘?‘f%’r?rbferﬁag <ane sifple “key
as is used to I:u:.fﬁt ulteqquoia@'xgmememst spiring-tie a:satm iteettpragainstd by

any proper keyt30 AF rﬁ%ﬁffgqg | Sh i e LS of

I nvention to pr est" type andc ft or simlar
shackl e devilée t&het H@i@at%ra@e@mx VERQRi e 1RSI BRI B s exhi bi ted by
thei 35 known fornms of cuff referred to above, and accordingly

Handcuffs operating on the above principle have been used
'for many years. Nevertheless, the existing forms of cuff
still have certain drawbacks from the point of view of

15 security. In particular, the absence of a secure key-

'~ recognition mechanism which must be operated before the
pawl is lifted to release the locking arm means that these
devices are relatively vulnerable to picking. It is true

" that in certain designs additional "deadlocking" means are
: - 20 provided which can be applied to block the lifting of the
pawl if an additional manipulation is performed by the
arresting officer after the cuff has been fitted to the
. subject's wrist - such as the slidable bolt disclosed in
~ Uriited States Patent Specification No 1161562. However
-25 thé mechanism shown in the above-mentioned specification
 is typical of such known devices in that the aforesaid
bolt is arranged to be released by the same operation of
the same simple "key" as is used to lift the pawl against
its spring bias, and is unprotected by any proper key-
30'recogn1tlon mechanism.
o.&ohler.kmb
It is an aim of the present 1nventlon to provide en/
"arrest" type ‘handcuff or similar shackle device with
greater security against picking than is exhibited by the
. 35 known forms of cuff referred to above, and accordingly
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-3- the invention resides in a shackl e device conprising nga pair of ar ns
pi voted together at one of their respective ends and interengageable at :
their other respective ends so as collectively to éncircle part of

‘subject's body a first said armbeing formed with a series of ratchet 5

teethon-its convex side at its end rgnote fromthe aforesaid pivot and the
second arm ext endi ng from a casi fig whi ch houses a resiliently-biased
pawl for gagenent with said teeth; the aforesaid ratchet teeth and paw

being so arranged as to permt continuous 360[err] 10 rotation of the;?lrst
armrelative to ,the second armin the direction which closes the apent
defined by $BEJ1BVRBtAGR FESpAescAn Poshackd elevics comprising:laat( vE

the second pairi B£t Bemeppavbteaditbgeitner WRCRNNR £ AhEe! Helfldn 5 tg.% pan
are in contact.; Sp?egggaga eable unnerﬁég .Slidably borne in”said casing .

and adapt ed *P8® BPLr ato RHeTs ZefPegtdys enda (5o
agai nst theascbbaneeftlsau.g' tesehbe.lablla! @%r\w\d‘l@f S e b ddy ;S | d froma

predetern1ngdfgkgit PgaegkﬁnPﬁgn%Z °§§%§¢%§§1ed %%&32%%29 |t|on t he

rotation of a-corree
directi o®; &eeth pnu#&leynvek pildet ad, 1tey€eﬁga@adﬁaaﬂnmdummplevers

housed in salferﬁaaaagpaoet%ﬂae@hgos%%aagcfs'a\i% Q6 B AAV] P GACH sl d

| ever having a formatiTon wit an abut nent- portio e run er
engages whef3EABIr WhAEh houpgsi asresiddieptiy-hiases mawd Lok the |evers are

in their | oehgagemeau-.t WREH,. s&Qdaieb@.hti' ehle BRIV Hatthdd & ddtner from

its said first #on to its said second position, but said I evers belng
pi vot abl e t 8% Pe g t 9éngnF8CRFﬁ§nge as to permit contlnuous -360° -
10 rotatlon of the first arm relative to the second arm in ()

the direction which closes the aperture defined by said
arms but to prevent rotatlon of the first arm.relative to
the second arm in the opposite. direction. when the ratchet
. teeth and pawl are ln contact; a key-engageable runner
15 slidably borne in said casing and adapted to lift said
pawl out ofucontact with said ratchet teeth against.the -
action of said resilient bias when said runner is slid
from a predetermined first position to a predetermined
second position by the rotation ofza.éorrectpkey,withiﬁ
20 said casing in a predetermined direction; and-abpiufality_
. of pivoted, key-engageable locking levers housed in;said
casing and biased to respective locking poéitions;_each s
said lever having a formation with which an abutment
portion of the runner engages when-the runner is in its
25 said first position and the levers are in their locking
positions, so as to block the movement of the rﬁnngr.from
- its said first position to its said second position, but
said levers being pivotable to respgctiveﬂunlock;né
positions'in which each said form;;iqn.diéengagegifrom
3leaid abutment portion so as to permit the afbreéaid |

‘movement of the runner, by the rotatlon of the .correct key
. within said . casing in its said. dlrectlon;_




positions in which each said formation di sengages from 30 said abut ment
portion so as to permt the af oresai d novement of the runner, by the
rotation.of the-correct key within said casing in its said di rection.
-4-+the runner also being arranged to be slid manually fromits said first
position to a predetermned third position, in the direction opp05|teAE§9
the direction of its novenent fromits first t% Its second position, i
which third 5 position a portion of the runner overlies a portion of the
pawl te;block the latter fromlifting out of contact with the ratchet

teeth; .Q@d each said | ever having a second formation with which said
abut ment “por ti on e tHEMIH RIS IeInged turhrerslid impnual kniframi r d

position and 10 tmlﬁm St B €t | Podteidn |08 Kd N SRSt drPited %mt&%%
novenent of the run é§n1|ts third to its first.positjion, but each said

second formation s LY PRI Lt R kb A FE QR A (1f 5 dioNement
“such novenent of fiem rijrmalnmertdi hiet 4 eserendirpogi tdred i WhiedH thi @eki ng

15 t id casing in it

soi B i rection WETLEIGH' ElbSie 4B SEURE rifen MDA S B TEbA o rihe
fromits first td®avk tmubkpqzbsthe ova ke ﬁﬁomdalﬁtad;g 2@ frembntiact with
response 10 o ANy el COBSe iRy ISR Fbydts ity WSt ion -

opposite to its first- nentioned direction, as st pri mari

arranged that theéQubfelon i e which n%ﬁmlaapqm@ﬁ m@rﬂ%mﬁ dhe srurmerd
position, wit hOUteﬁd‘&;e@&m&n e kyner Of s Ay Hdaidd €Y PdEi ¢ 16H&na
may ther efore ﬂiEl e loeos;é[zlsonarzie(:cierasst!.hbelier locking positions, so as to block
W movement of the runner from its third to its first
position, but each said second formation disengaging from
-said abutment portion so as to permit such movement of the
runner when the levers are pivoted to their unlocking
15 positions by the rotation of the correct key within said

casing in its said direction.

While the above-defined deadlocking movement of the runner
from its first to its third position may, if desired, be
20 made in response to rotation of the correct key within
said casing in the direction opposite to its first--
mentioned direction, it is, as stated, primarily arranged
that the runner can be slid manually from its first to its
third position, without the use of thé key or of any other
25 tool. The runner may therefore have a portion accessible
- - within a recess or aperture of said casing and configured
for sliding operation bj the finger or thumb. It is
important that operation of the runner to deadlock the
pawl can be effected with ease by a trained officer in an
30 "arrest" situation - bearing in mind that a subject to
whom the shackle is to be applied may struggle or
otherwise seek to impede the application and
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within a recess or aperture of said casing and configured for sliding
operation by the finger or thunb. It is |nportant that operation of the
runner to deadl ock the paw can be effected with ease by a trained officer.
in an 30 "arrest" situation - bearing in mnd that a subject to whom the

shackle_is.-to be applied may strugglesor ot herwi se seek to inpede the
appli04;>an and deadl ocki ng of the device - while at the same tine the -
desi gn the operating portion should be such as to guard agai nst '

accidental operation - in a struggle, for exanple - before the shackl ethas
been applied, because once the_pawl has been dead] ocked further nnvemﬂﬁ xe)
the | ocki nderd}oskipg Pt bEaesdeRicear cHBLlecathFheosargstiPRetRRackl € i s

pregluded aésiénaéﬁOtﬂecsﬁéﬁéylnghparthbﬁ EReual 6eaéheakaagtepguataon i's
to be provi

de f dt t
t he runner ???}H?Fsa??+§?n rsgg%%FggngEE%ESn %Fﬁgﬁﬂkchgﬁgsgggﬁﬁ gheolo
| evers bl ock before theeskatkbé has beeneapphielioubebausg pneet ttleto their
unl ocki Ng- ROSw1 1903 ?xﬁﬁemg ﬂ%cﬁaa ee¥enlbemboheaBY LSl Sbaiengach be

configured a no rovides the first-mentioned fornmation w‘th
whi ch th2 a@u@nﬁﬁblﬁberéﬁSth?hEaFGhﬁ§rtfstbﬁgége§lﬂﬁénthﬁ Fb§ckﬂﬁst

posi tion, . WDgCBraeiaaeandier1§bangsnheeesbaog,haaea tage maﬁhhned to the
di rection d position

f t '
wher eby nDSéﬁga}°6¥l?ﬂe°Pﬁﬁﬁ§FgREl%h&? gkr@%?VéhzéanﬁhFﬁet §véF¥ CaRay from

their | ockiage- caﬁfmgerédOﬂe petni tt hher moremeneaoifethiet suhhierd fipemi ti on,
whence the |eyers retyrnitg theth pogkk39nPesk! Wi1%n position the B
10 levers block return movement of the runner) without - g;,

T being pivoted to their unlocking.positions by means of
the key. The levers may therefore each be configured

. with a notch which provides the first-mentioned:. -
formation with which the abutment portion of the runner

15 engages when in its first position;uWhich notch -and/or
abutment portion has a face inclined to the direction of
movement of the runner from its first to its third
position whereby movement of the runner in that

. direction cams the levers away from their locking: -

20 positions until the runner reaches. its third position,
whence. the levers return to their locking positions
under the aforesaid bias to engage their aforesaid

O

second formations with the abutment portion.

.25 The invention will now be more particularly described,
by way of example, with reference to the accompanying
drawings, in which:

Figure 1 shows a pair of "arrest" handcuffs made: -

30 accordlng to the invention w1th one of the side plates
of one of the cuffs removed to reveal its locklng
mechanism; and Figure 2 illustrates the cuff locking
mechanism of Figure 2 to an enlarged scale.



undet the aforesaid bias to engage their aforesaid second formations with
the abutnment portion.. 25 The invention wll-now be nore particularly

descri bed, by way of exanple with reference to the acconpanying draw ngs,
in which: Figur.e 1 shows a pair of "arrest” handcuffs nmade 30 according to
the invention with one of the side plates of one of the cuffs reaned to

reveal its |ocking nmechanism and Figure 2 ilLgustrates the cuff ng
mechani smof Figure 2 to an enl arged scal e. -6- The handcuff O
illustrated in detail in the drawings is one-of a pair of cuffs |inked

t oget her™$y the usual chain 1. The second cuff C2 is identical in

construction and eﬁgé ka thliHLQrgkeﬁn nnESQaEQtlhh ngE§W§%§Fn58 by

separat el Yy descr es .an arcuate recel vl ng arm
spaced- apart por enenofor papxi pfocuglfaelpnhteéstgse&her39y Abeavenelt chaim 2

these plates have, prQﬁb'QQcBhé“Q§§f4c!hh§h1@8hEQGhEVQhYc@ﬁ%h?ﬁc@z%ﬁshﬁa S
whi ch houses the | ocki n nponent s _descri bed bel_ow. | ate f| anges are

rigidy secured PB&gﬁﬁé%nb§°f5HP FP#étgllené n&eﬁuPPﬁthFF9§Pr? be

interconnecting sepaghatiealy eaderﬁzbeahe Eadh nh&&eaeandnsai:\euageat-&aeamhbe

5 Tormed on i bs. FBN:Anget 1BM0H; SPRESBRAPRE ToPBTRAOReL RE Pl PRILT Olrgias |

cooper ation W t hplhees Baeahda3pammdjacbat|MQ bent 2 theise platesdhawvea pin
12 within the CangQ1§)a”thﬁg%§Sh'bﬁﬂ%hycBh&%%leﬁl&hﬁe%hﬁﬁkW'%%si%@?% (as

viewed in the dr
which houses the locking components described below. The

&#, plate flanges are rigidly secured together by four rivets
10 6, a further rivet 7 interconnecting the distal ends of
the side plates and ;érving also as the pivot for an
arcuate loéking arm 8.

The arm 8 has a series of ratchet teeth 9 formed on its
15 convex side at its end remote from the rivet 7. For
" cooperation with these teeth a'pawl 10 having teeth 11 is
pivoted on a pin 12 within the casing 5 and is resiliently
biased in the clockwise sense (as viewed in the drawings)
by a spring 13. The slopes of the teeth 9 and ll are
20 arranged so that, in the illustrated condition, if the arm
| 8 is pivoted relative to the arm 2 in the anticlockwise
o ' sense (as viewed in the drawings) - ie in the closing
' direction of the wrist aperture - the pawl 10 can ride
over the teeth 9 agaiﬁst'itsgspring bias and, if otherwise
25 unobstructed, the arm 8 can perform complete anticlockwise
revolutions relative to the ‘arm 2, passing through the
space between the arcuate portions of the plates 3A and
3B. waever; while there is contact between the teeth 9
‘and 11 their interengagément prevents relative movement
30 between arms 8 and 2 in ‘the opposite sense - ie in the
 direction to open the wrist aperture. To apply the cuff,
therefore, it is first made ready, if not already open, by
passing the locking arm 8 anticlockwise all the way
through the receiving arm 2; the receiving arm 2 is placed
35 against the wrist and the locking arm 8 is swung towards
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by'a spring 13. The slopes of the teeth 9 and 11 are 20 arr.anged so that,-
in the illustrated condition, if the arm8 is plvoted relative to the arm2 .
in the anticl ockwi se sense (as viewed i.n the drawings) - ie in the cI05|ng
direction of the wist aperture - the pawl 10 can ride over the teeth 9

agai nst 'izts spring bias and, if otherw se 25 unobstructed, the arm8 can

per f or l ete antlclockmﬁse revol uti ons7rel ative to the arm 2, passing

t hr ough e space between the arcuate portiohs of the plates 3A and 3B.
However, while there is contact between the teeth 9 and 11 their e
|nterengagenent prevents relative novenent 30 between arns 8 and 2 |nexh

opposite senge. 1n|Ehenahﬂﬁcdbbkﬁis@nsbﬁs@p%ﬁthhﬁ(Wﬁhﬁit&@ﬁ&kﬂﬂ?lolfo apply !

the cuff, therefore, not .alre
passi ng the FHBRERG 8?ﬁF8iBﬁt¥8F85§%55e%§F|°Pﬁ&rW§§ S%S%hFE€CP%CEIVIng
arm2; the reneivchgdamwmi2ti sspined:ed:.&Bwhgahnsbrﬂ:.etlm thearant I8 ilsocki ng -
arm8 is sw a 5 S u h the
paw 10 runnlg%g&gggg'gtgﬁieyt %étcﬁeg)'I,aatal’t%g%gbgt&kt&c?%?#lo%r?%g%%&/—%%né\}M
wri st i s net thenengiegemeontdiofi shet bawdr mamsmfeztercadvtlmgd-oe@al nst
wi-t hdrawak fig@ ¢pacRr G‘fzt@ét‘nhg ¢RIAA_ TRl Bled.NE ARG 114) rdly Wi chever P
position along 5 the track of teeth 9 it has reached. ~ A rigid rib 14 5
-upstandi ng f PBAEAELPGafECTAtESgRIBS S FPa SHISGRE AR i FUROMiTd ¥ Itk of -
the arm 8 tthes.hgt flmamtl RE the ke & wr@éﬁ.\étf HERdiRy RPEMehld dr tai s
condition. 10 Tur tgw to ot.her npon nts of 'the handcuff housed

S

wi't hin the-c&??ﬁg ﬁoﬁﬁw &GI&PF? dleion, "

10 Turnlng now to the other components of the handcuff \Jé

housed within the casing 5 as shown“partloglarlx in
Figure 2, a runner 16 is borne for reciprooationiin a
channel formed between the top wall 17 of tﬁe casing and a
ledge 18 formed on the plate 3A above the pawlﬂlo. This
15 runner is in the form of a profiled plate w1th three
upstanding stumps 19-21 and also a push-button 22 which
extends from the reverse side of the runner to lle in a
slot 34 1n_the_s1de plate 3A. Movement of the rnnner to
the right from its position illustfated in Fiéufe 2 places
20 the stump 12 behind the nose 23 of the pawl 10 to deadlock
the pawl in its teeth-engaged position,ianq'movement of
the runner in the opposite direction causes the stump 20 -C;;
to engage the tail 24 of the pawl and pivot_thellatter out of
engagement with the locking arm 8. Any such leftward
25 movement of the runner is, however, normally blocked by a
pack of, say, three locking levers 25 pivoteoﬂpnzone of the
rivets 6 and biased by springs 26 in the antiolockwise sense
(as viewed in the drawings). Each lever 25 has;a generally
rectangular open-ended slot 27 of a depth jnst”sufficient to
30 accommodate the runner stump 21, the slot 27 in.each
different lever being at a different helght from the belly
28 of the respective lever. Each such slot also 1ncludes an
.extension in.its top .surface in the form of a pocket 29



Figure .2, a runner 16 is borne for reciprocation in a channel forned
between the top wall 17 of the’ caS|ng and a |l edge 18 forned on the plate 3A°
aboye the paw 10. This 15 runner is in the formof a profiled plate with
three upstandi ng stunps 19-21 and al so a push-button 22 which extendgm. from
the reverse side of the runner to lie in a slot 34 in the side plataﬁk’u
Movenment of the ruhner to the right fromits position illustrated ingkigure
2 places 20 the stunp 19 behind the nose 28-of the pawl 10 to deadl ock the
pawl in-its teeth-engaged position, and novenent of the runner in the
.opp05|te{d|rect|on causes the stunp 20 to engage the tail 24 of the paw
and pivot the latter out of engagement with the |ocking arm8. Any such
| eftward 25 nove AR rggﬂg I e G
of, say, three loc %I%th\t}%f ZQS%e&h\?(S)? on\(agr?'éE &‘wﬁe%r\?g%g%gaﬁét g 2
by springs-26 i napﬁeaaﬁtepépécl@\msé@ﬁ‘sé"( e ifoxed 9t & BRARLARTN FF) Vel§§é+9a1
llever- 25 has a gepekald o el aniseLRYY ¥ es|Qlotd7 of a depth just
sufficient to 30 accommodate the runner stunp 21,the slot 27 in each
different |ever béing at a different height fromthe belly 28 of the
resPect ive | ﬁ\se][ Flg&@f zsuwll:ﬁﬁﬁ;tﬁéaﬂwwdaﬁmgamem' dm ithe ts top
. surface in the formxaf .a packe enentary. to t roflle of
the upper part of &qﬂﬁ'ﬂ' lé‘ha" c?%t(;‘f?d e“y{?ﬁm SOl it he Tor M 515) 2 Shoul der
or vestigal +pocldt afeat appdyine: thel @ff Het sindesdired e dleadldakstrat es
the | ocking ”Ech%@eesg)am tﬂbe %ﬁﬁd'%ﬂﬂ‘ 9342% f}édﬂeiscqéar ithd bFBUENESS
for use. I.f after l'ying t I red

deadl ock
_ press the button 22 of the runner 16 to the right (as viewed
L/ 10 in the Figure) along to slot 34 ‘to slide the runner into the

position in which its stump 19 overlies the pawl nose 23.
It will be observed that the face 31 of the runner stump 21,
and the cooperating face 32 of the pocket 29 in each lever
25, are inclined to the direction of movement of the runner
15 into its deadlocking position, so that as the runner moves
the levers 25 are cammed away from their locking positions
. by the stump 21, against. the bias of the springs 26. The
levers remaln lifted by the stump 21 until the latter
-encounters the lever shoulders 30, at which point the levers
20 spring back to their locking positions, the face 33 of the
stump now therefore abutting the shoulders 30 to
. block return movement of the runner from its deadlocking
position.

.25 To open the handcuff from its deadlocked condition the
correct key is taken and inserted through a keyhole 35
- provided in the plate 3B, For the illustrated embodiment
the key to be used is a 'pin' key, to be turned in a journal
36 in the plate 3A and having a multi-stepped bit matched to
the required lifts of the respective levers 25. The key is
turned anticlockwise through a complete revolution, to lift
"30 the levers and disengage their shoulders 30 from the runner
.stump 21, the key bit also engaging a drive face 37 on the



the pawl 10, all that is required is for the officer to press the but t on .22
.of the runner 16 to the right (as viewed 10 in the Figure) along to slot 34
i to slide the runner into the position in which its stunp 19 overlies the
pawl nose 23. It will be observed that the face 31 of the runner stunmp 21,
and the gaoperating face 32 of the pocket 29 in each lever 25, are inclined
to the dﬁ?cnlon of novenent of the runneP=15 into its deadl ocking
position, so that as the runner noves the |evers 25 are cammed away from
their locking positions by the stunp 21, against the bias of the springs
26. The levers remain lifted by the sturrp 21 until the latter encountgrs:
the | ever shouinfeers 130, shifthhtlé pathErthackeueritBOFiguragszekltﬂbhhelr'
.l ocking posit t{gn; C h u re abut the
shoul ders 30 a%sg K ?uﬁl ﬁogéﬁénﬁaé% E’ﬁrBQ ngﬁ f?‘%‘rﬁgﬂgiag ck| ng
position. 25t biRrPergatanthear pockeksi 28- deddl §bReBeU0néﬂ-EaBﬁst hBecorrect
key is taken mﬂbﬁ.asaﬁéfdré‘aﬁ@ﬂgéoatkeibomcﬁéngr sésb%@ohg tEEepEQES 3B.
. For the il u%%ia d enbodlnen t he ﬁ be usédis a
“turned in Y $HIRR2 )| BOW uﬁﬁanﬁaﬂlﬁgfécﬁuﬁﬁl °§t eppld bit
mat ched to trnseveaquasadetimstofbwekreﬁ@eﬁérveetwafa rRevenhBRtK8Y 1S

turned anticl { % h a§ n$lete revolﬁtlog to lift-30 the |levers |
and dlsengage &1 T Shoul der € 80¥f F8nPtKE™ BnhiBF FGWpP?EtlﬁﬁeaRE} bit also
engagi ng a drédeckwicse 3tumm theliftr thaelevershagainhhanlaredeabacknko its
Figure 2 p05|§ﬂ&55; fﬁ@hsgygppggkgegsgg ba@ﬁ tﬂggugﬁttPisgegg?ﬁélots 27

to lie beneath the pockets 29. ey rel ease evers yreturn
to thelrlkﬂﬂGQRfﬁﬁﬁnqq¥¥B fagpe3Per the runner at this time to shift .

the latter leftwards so that its stump 20 pivots the o
‘pawl-10 against its spring bias 13 to release the

locklng arm 8, in 'so doing the. stump 21 passxng along
the inner end of each lever slot 27. : '

15 _ , _ : _ o _ _
Having lifted the pawl 10, further turning ‘of ‘the key is
blocked by the runner 16 and to remove the key it is
turned back clockwise to align with the kevhole 35, in.
so doing the pawl, runner and levers being returned to

20 the "readiness" condition illustrated in Figure 2 by the
action of the springs 13 and 26. A further drive. '
surface 40 is nevertheless provided on the runner
to return it positively by the key:in the unlikely event
of sticking or failure of the spring 13. -A“still

25 further drive surface 41 is in fact also provided by
which the runner 16 can be shifted: to its deadlocklng

- position by use .of the key, although this will: not
normally be requiredlwhen'the.0p£iOn of push-button
operation as described above is available. -

30 | | |

- Of course it may be in any given arrest situaticdn that

- the option to deadlock the pawl. 10 is not taken.up. 1In
this case the arm 8 is:still held against withdrawal
from the pawl by the engagement of the teéth 9/11, the

35 pawl being held under the action of the spring 13. To

O



- 5 .33 '0of the stunp 21. now abutting the face 38 of each |ever pocket 29
to block further leftward nmoverment of the.runner. The key is given
a-further, partial-"anti- clockwise turnto lift the |levers again and
reliease the stunp 21 fromthe pockets 29. The key bit also engages * 10
anot her drive face 39 on the runner at this tine to shift the: |att1§h;-
leftwards so that its stunp 20 pivots the payh_.10 against its spriﬁy'u|as
13 to release the locking arm8, in so doing the stunp 21 passing along the
i nner end of each lever 'slot 27. 15 Having lifted the paw 10, further
turnlng_pf the key is blocked by the runner 16 and to renove the key it is
t urned back, cl ockwi se . to align _wth e keyhole 35,.in_so.d

runner and | ever SPBBi K é rEPg n§ﬁ°Fot§65tﬁ8¥afgéapng§slscﬁﬁagklgﬁcessgry
illustrated i n Ftgunse2the kbkg,atbi perdbrinhehepsiergadlPaandoZ6tha furt her
drive.. surface 40 bgkgﬁgehéggggi npaggbgggegnagggerunner to return it
p05|t|vely by the ey in unl | event of stlcklng or. failure of the
spring 13. A still 25 further drlve surface 41 is in fact also provided by

whi ch t.he rU”BerI%ﬁo%%@rb%cs?khbiﬁetPrbE%c@%%ﬁ'Q@Ehﬁgtpaihbhﬁﬂsbkcu§ﬁkﬁﬁ
. the key although_this w || not narnal regvlre when the oOptiqn of

push- but t on oper R@Cknthe Qé§3r48e3h35098 ¥s spyingaprekedo &Y SGHISE & may

be in any given &hr:.ezsfsti'u.bu&tﬂ aatlelfdial* inkto @plel entrandeadl200l€ the paw
| G s not taken

8 | hd |
from t he paw bygfﬁglé’ﬁ'é’gg%ﬂgﬁ%%g} %ﬁ%@é‘et"h%g?’fftk‘t %2]%5 %al 13 \Mr?tg lﬁ;?\é\a

‘under the actionpovbviidedsjini el 3idEoplates at this position designed to

‘.

. 10 trap any such object.
\—y .
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-10- open the cuff fromthis condition it is still necessary to use t he
key, to performthe second part of the -.unlocking operation described

above. 5 In order to provide protection agai nStT attenmpts—to-push back.the
pawl 10 when only spring-locked, by poking a thtn.strip of material into
the entrance 42 of the receiving arm and betwe 'Mﬂ jﬁ”mﬁ , a slot 43

i's pro'd' in the side plates at thisjpasition. trap any
such o.lJEt. CLAIMS -.1. A shackle device conprisinﬁ a*patr of arns

pi voted together at one of their respective ends and . - .nterengageable
at their other respective ends so as' 5 collectively to encircl e, par:
of a subjegé%gggg?y; - - afirst'said armbeing formed with a seriés of
ratchet teetf- its convex side at its end renote fromthe aforesaid

pi vot and thesecond sai d -arm extendi.ng froma casi-ng whi ch houses a

resilient]|y; 10p. ghabkdgCdeRdWe CRMp2AGAGRITRNHaW! bfSarfs! pAMdted he .
n

aforesaid ratchet teeth and pawl be so arranged as to permt continuouS:
360 rotation of LPHELREFSAL. ohe of EhETr, EERRSREiYs CRASABhd arm in the

. -girection whic h.iﬁl_t@&eﬁxgh]p_eamu tatr e.rﬁiﬁki oathelry reaipdcrive Entdsl o hasf 0
. prevent potation ot the first _arm r. tl to I L) e
- opposi te~direct FBEE‘\ﬁﬁ'&ﬂ'vteﬁ‘g tr'.cz?t 5?&1%[‘%& *%gr?’d oﬁg\% %g‘lr%gé%r?a cé;lrﬁdzgie{';

a key-
.- ~--= - -"a first 'said arm being formed with a series of

ratchet teeth on -its convex side at its:end remote
from the afd:esaid pivot and the second said arm
extending'from a casing which houses a .resiliently-
Z. 10 . - biased pawl for engagement with éaid teeth; the \4
aforesaid ratchet teeth and pawl being so arranged |
- as to permit continuous 360° rotation of the first

te-=<e-. - - arm relative to the secénd arm in the direction

which closes the aperture defined by said arms but

15 to prevent rotation of the first arm relative to the
second arm iﬁ the opposite direction when the
ratchet teeth and pawl are in contact; a key-
engageable runner slidably borne in said casing and
adapted to lift said pawl out of contact with said

20 ratchet teeth against the action of said resilient
bias when said runner is slid from a predetermined
first position to a predetermined second positién by i:)
the rotation of a correct key within said casing in
a predetermined direction: and a plurality of

25 pivoted, key-engageable locking levers housed in
said casing and biased to respective locking
positions; each said lever having a formation with
which an abutment portion of the runner engéges when
the runner is in its said first position and the



engageable runner slldably borne in said casing and adapted tolift said

pawl out of contact with said 20 ratchet teeth a
said resilient bias when said runner is slid from aﬂ“lmmll m:‘“mrst
position to a predet erm ned second position by the retation & cerrect
key within said casing in a predeterm ned leEf%lOﬂ and a plurality g
pi vot ed, key-engageabl e | ocking | evers housed sai d casing and bi
respective | ocking positions; each said | ever having a formation mnt‘ #vICh
an abutment portion of the runner engages when the runner is in its said

: i f -12- levers are in their |ocking positions, so as
to bl ock the novenent %Nef$mﬁ¥%nh%rth?bh1l?%k%%gdp¢$¥%¥°®%8|$¢cﬁﬁtt9|ts

sai d second position,bbedk Sethél théiiié"n@ecbflgthé Vﬂixﬁbéff £ Porl CHPLCEAVE First
unl ocking 5 poshééons i n whigch each, said %grna j on di sengages_from

sai d abutment porti orP%ot BT * Pttt 153 SRR PP Hov e UG SAIR runner,
by the rotation of thbem)lrs etmelrk@ypwmtabﬂeatd respeact i vie | disl Sk Th
direction; thegrunner f%& id,anual ly from

egy S
its said fi rst position 1o J)r eda‘Et{eiraé‘n}?ned‘;l?hél)?1 p%%?@?%%‘gnl%l??fég?ﬁ‘%lséct i on
opposite to the direck¥em 84id tabutmenterpotion ise ds ree pexrmits texzond

osition, in which t [ t n r
Bort ion 15 of tﬂaefz)lrwif% ﬁ%‘%"&% df)gl:ft'?éerf éi-l n‘ﬁ 9‘(@ l!(%&ﬁf con? act

with the ratchet teet thin said cas1ng in 1ts said
d1rect10n- the runner also being arranged to be

10 slid manually from its said first position to a
L/ S predetermined third position, in the direction
o opposite to the direction of its movement from its
first to its second position, in which third
position a portion of the runner ovetlies a portion
15 of the pawl to block the latter from lifting out of
o contact with the ratchet teeth; and each said lever
having a second formation with which said abutment
portion of the runner engages when the runner is in
its said third position and the levers are in their
20 locking positions, so as to block movement of the
runner from its third to its first position, but
each said second formation being arranged to
'disengage from said abutment portion'so as to permit
such movement of the runner when the levers are
25 ' pivoted to their unlock1ng posit1ons by the rotation
- of the correct key within said casing in its said
direction.

25




Abra,

havi-ng a second formation with which said abutnent portion of the runner -
engages when the runner is in its said third position and the levers are in
their 20 | ocki ng positions, so as to bl ock nmovenent of the runner from
its third to its first position, but each said se 'ning
arrangeg.t o di sengage from sai d abutment -38rti on F‘m “um“mu uch
novemnme f the runner "when the levers are 25 «plvoted M ost h&ir

unl ocki ¥g- positions by the rotation of the correct key within said casing
inits said direction. 2. A shackle device according to claim1l whetein

said levers are Qﬁ%ha@ﬂﬂblG%&Q@ewhbﬁo%dﬂgbpQdM@r&HmPQOWH@¥%1hh%a1a~a%#‘“
first-mentioned formation wth nt portion_ qf the runner:

engages when in 5SVELsS pre PFF?tCBBEISPGE% WﬁnghanﬁpﬁﬁhaH@PGP abut nent
portion has a fapeovﬂdbsneﬂetGltbe-demedbm@ﬂ Eormatdiwnntwieh wihd onunner from

its first to 'tsthg'5%uQﬁ§hE'§%Fgg§:e%é n%ve ntg@f@%g%ggﬁgn%ﬁd;E&EﬁEIl

direction cans the l.evers awa
t he runneb reaché§s|ﬁsr5h|Paspﬁspmhowhlwhemoacmh@ﬂdwmarabm¢MEm¢ to their

| ocki ng posntlonwe%&l hag af #aesdidcliagd’ RPRIR0R AR A gpesal d second

formations with but:ment ‘portion evice according to
claim1 or claijnfoV&RERE RE: kBer GHABLTL] §re§’"gér‘?§r Fingtpltandit seltdvin® from

whi ch a stunp Up@b@ﬂd&ohowﬁ@EEBQ mavémeh%tﬁenkhe runner in that
dlrectlon cams the 1evers away from the1r locking
10 pqs1t;ons until the runner reaches its third

pqéitibn, whence the levers return to: their locklng N/
positions.under the aforesa;d bias to engage their
afbreséid'second,formations with the:abgfment
- portion. | o |
15 | | |
.3.' A shackle dev1ce accordlng to c1a1m 1 or c1a1m 2
' whereln the runner is a generally planar element
from which a stump upstands to define said abutment
port;on- and said levers are planar elements which
20 are disposed in overlapping parallel relationship to
' the runner; eaeh said levef having a slet which,
when the levers are in thelr respective unlocking
pos1t10ns, is allgned parallel with the direction of

2

movement of the runner and within which said stump N

25 - can travel when_the_runner moves from its first to
_ its'secopd position; the transverse dimension of at

\
J



portion; and said |evers are planar .el enents which 20 are disposed in

overl apping -parallel relationship to the frunner;- each said |ever having a

sl ot whi'’ch, when th in their respective unlocking positions, is
i gned parallel mnth t he direction of .novenent of the runwzgiand Wi t hin

al i
“which said stunp 25 mgmmmmmen t he_gyaner noves fri@®its first to
its secorrd position; I di nensi on of at 4. | east parts of
said slots w thin which sai'd- dtufp so travels only just exceeding the
transverse di mensi on of the stunp; and said slots having transverse

exten ns % t hin ich said stu | evers are in
t hei rsj;:gspect ive | \(l)\ﬁﬁﬁﬁ(} BaLS Bg’p s&ﬁg ?ﬁg%tsuﬁ’r’rglhllns which sand. stuspsisoi on,
to bl ock novement otrakelsuondy Uusttexseedﬂdgpm&etmaﬁns4erée8h@wdm%ﬂﬁwlCe

substantially as her f 0 ri Wit h .reference tag the
acconpanyi ng dramnn ? %% ¢ %m% and g%i% sq%gs having ransverse

extensions within which said stump lies when the

5 levers are in their respective locking positions and
the runner is in its first position, to block
movement of the runner to its second position.

4. A shackle device substantially as hereinbefore
10 described with reference to the accompanying
o _ drawings.




