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4 PATENTS ACT 1977 SHL/PLI A 4268 GB?TitLe: "Denolition device anggygyh?
preparing sane". Description of Invention The present inventio I*a
an un ter dermolition device of the kijnd, hereinafter called the klnd
1 speci f " conprising holding nmeans for holding the device on a structure,
;an expl osive charge, a detonator -and control neans for applying to the
"detonator at a selected tine a firing signal to which the detonator
responds by det ona,i &q&g is usual to establish between the
charge, the detona%Aﬁﬂ%hgﬁéé ? neans of a device of the kind speC|f|edF%
relation in which SHe/Riofk #268 GBans can fire the detonator to detonate the
charge, that is to armthe device, only shortly before use. The hol ding
means is usually selected for: hol diing the device on a ferrous structure.
According to the pfiétesntDemolition daviceisadanethod of prenating sev"ce of the kind
speci fied having signalling neans which, after armng of the device, is
responsive to novegent . of the device away froma structure with which the
device is in contaﬁgﬁﬂﬂlﬁﬁlﬁiiﬁﬂgﬂﬂﬂnnvenent si gnal which indicates that
such novenent has occurred and indicating neans operatlvely aSSOCIated W th

t he signalling neans a adapt e Vi Si Ie S

nmovenment signal is appl epre “?H‘é"ﬁ“ﬁ%f‘c’&qu Ay 're8 ef/!meﬂa H@ d&'é\FF(ﬂ; the
mﬁy idncl ude est agl kimdj mgréinéﬁquldaﬂddpnel kindnqiediﬁédi,t t:gmpﬂeihweﬁclﬂdldge nfd&al §gﬂbr

t he detonator an cOo nean shi n n_electric
connection bet ween'l“fnﬁé‘gd«rf\IR orat ot 3 sgﬂ%é rﬁ’r%f a%@!i"r?éve %hﬁ‘igﬁg %{Si?; for
carried out in twocantretoneanst fogapplyég ththestietonatorfatideelettedttimead firing sugna[.t
connection by cl Oswgh&fh e ol Rlsltndsll §diBALAY PPcharge. |2 The -
novenent signal may neans to ove rlde a prior

sel ection of the tine & !S\/\Wﬁuehf@ lestablish gtweem dhe icharge, Hhe deponatdr wpdiqeatrol

detonator. In a cag@aMNI8f 8 debﬁ:ec@mmeq)cmff%ﬁ&?tﬁ@é% tafion &hfé’h (3! SRt Preans

firing signal is presente he det ona E connected with these
termnals, the terf@MEr %9“9@“&5 "Bé’§?‘f’}°6ﬁéhe cagrge; Vaati is tomh theydeijcprenik
and the shortly before use.. The holding means is usua!ly selected for holding the

device on a ferrous structure. o
According to the present invent.ioh, there is provided a device of the
kind specified having signalling means which, after armihg of the device, is
resoonsive to movement of the device away from a structure with which the
device is in contact by providing a movement signal which indicates that such
_movement has occurred and indicating means operatively associated with the
signa!lihg means and adapted to provide a visible signal when the movement
signal is applied to the indicating means. '

Arming of the device may include establishing a required posiﬁonc':l
Eelaﬂon_befween the charge, the detonator and the control means and also
- establishing an electrical connection between the detonator and the control
means. Arming may be carried out in two or more stages, establishment of

the electrical connection by closing of a switch being the final stage.



Si,gnal ling neans that the terminals are exposed at and are readily
accessi‘bte fromone side of the device, the holding neans is arranged for
hol. di ng the -device on-a flat plate with said one side of the device at st
the plate so that the plate conceals the ternminals and prevents access '
- thereto, and the 10 signalling neans are arranged to respond to novenent of
the device away fromthe plate. Wth this arramgenent, when the device has
been placed with said one side against a plate and then arned, any attenpt
to gain access to the{.errri nals will result in generation of the novenent
si gnals.whi ch may bri ng'heuBaYerneriogrelJRa Pepeliet 1o Hhe centroleneansriomversds a
or after a del ay. pfior sehstition off the fife glewhithatheoRiEiAg Gignal G4 16 b8 dpptieditoOhe
Wl now be descriped, .with reference to the acconpanyl ng draw ngs,

wherei n: - FI GURE.Fe W&Rgr‘a rear elevation of the device; FIGQURE 2 shows an
end el evation of the dew case heFé GbREcadtial raedrisobds tieratjnaly atf whichi tteufitingf
t he device; and Fl : A ] i ' ' .Of '

T ustrat od gt hSHAL psSettel, Gid e SUAREAE 1€ bohnllerbd WiRE eldFrel IS the
havi ng a handl e 1terrpipialsi mapyrdwensof pesitioned mglative fievthee holding 28earseand the

structure are m“@flggaﬂllﬁ'g; r?\QﬁnsCﬁHritﬁé terfifhali0dre! dXposRPA and BRd Péaiil9 accessible

per manent nagnets a aqur gnets are provided in the exanple )

i |l ustrat ed. Thesé’%é"&r?’gﬁd’@gﬁ‘&t Q“F@vctg'Frfﬁ?g"Sfm%Wset?tﬁ'ﬁ&F@rgglfﬂi peldipg the
| (r]I espect | veI loogehf a&e&ewﬁi &fﬂ@rﬂaffé)p}iﬂﬂgﬁdﬁmd srg%gh fhéajeatAceoagaiasﬂmeoﬁlaw%o
evice, called hergin. the, rear of t evi ce, n_expl.osive charge
I 8 ravabiey Sl 2he PIdtE tongaols e Bimiis 204 ereverts ABgEnhirergiop grd he
ex\t"znd t hr ough r esjgnatlingemepes tre asranged He respandeto movedient of cthe ddvied icesry
env€l ope of the c er t Ve -

be used for secur?ﬁf{gﬂq? R% p&fg'r g‘fg{fﬁﬁhﬁ Eh?:n# heg#’. ﬁ%ﬂg a é%'[ Wﬁeﬁéh
carrier a float 15aignenectide aghingt arpjatesandrithens arsaed, rasyruatdemph do \geiny hecess to

the device, when sHOTRFaARId WilareSilt ANGerehdtorBK Ahe! MBVEIRNAL Sighar WhAfcH: May
carry. However, the float nmay he omitted, if .not ,requA_reSi.
(5 ring about detonation of the charge, either immediately or after a delay.
An example of a device in accordance with the invention will now be _

- described, with reference to the accompanying drawings, wherein:-

FIGURE | shows a rear elevation of the device;

20 FIGURE 2 shows an gnd elevation of the device;

FIGURE 3 is a block diagram of a circuit of the device; and

FIGURE 4 is a circuit diagram of the device. )

The device illustrated in the drawing comprises a carrier 10 in the form

S of a frame having a handle 11. Holding means for holding the device on’'a

95 ferrous structure are mounted on the carrier. The holding means consists of

permanent magnets 12 and four magnets are provided in the example

illustrated. These are arranged at the corners of a rectangle and have

respective pole faces which are coplanar and which lie at one side of the

device, called herein the rear of the device. -

30 An explosive charge 13 is removably mounted in the carrier 10 by
_ means of screws |4 which extend through respective apertures in the carrier



-10

The control means 16 conprises a water ti ght housing, at the outside of
which is_a pair of electrical termnals 17 which are connected by flexible
| eads f&\Wi th a detonator 19 attached to or enbedded in the charge 13. It
be noted that the term nals, % | eads 18 and the detonator all
lie at the rear side of the device and are iaccessi bl e, except fromthe
rear of the device. The control means further conprises signalling means 20

f di al t

Loy 1 om a2t O PR SRV R o ordd ™, Bither, PoosSReC B dadifide. o
rear side. The mr@gafdentgmdmusadrﬁm'lssewlmﬂ& gbangedal the wiarcier.haihieng mﬁj
operating ”e”bﬁ]s&"@\&ﬂtéﬁ %eﬁxksc&frﬂﬁ‘ EhBodiOYsi Sl %nﬁ@? nfi FJ TR 1ok

rearwardly of evice to contact a structure at t t he deV| ce
agai nst whi ch treduees\theeveightaf the dpviges wbeg submerged Wewetqr, ﬁf‘ejféﬁst sakegond
the plane 20  theoddviédliddBier Nfo RQFR.f AEweddr, LR FRENFhEy be ofiRedWif GBt Of
the signalling neans, 20 is closed. The switch can be opened by depreSS| ng

t he operating FeAYESdi n a direction forwardly of the device until the tip
of the operating rre'l’i‘mecodti-dsmiedwi hé cpinprisesoniateritight hbesing| ot theaessidé of he

magnets. The O%@{@ﬂ W% H@i?b%? el%gfrti@cﬁ fir %lk'mmﬁagf c?ﬁnéc%leécb ?[Sexl%le

only fromthe rear evl ce. e remain

means i s i naccdeardshl @ with sudetonatarsiy atfiacked he onembedded An tbmp%qrgmlih dtire

3, the si qnal | Wil BEEARRd ARat The PaRGIRbRY tSd ﬁ_fddE'lQaArJdYth\éﬂ Jé?oh&@l- il 1%é of BRES
21 which i@ adap tedcf rov;qd?g a wiua Sig bSO a user, when the operati ng
menber of the SPFHAIE ﬂg 1o g are 'B@?‘Eﬁ?ﬁl‘ icexsephdram the peqr: af theg
t he pol e faces delidebhe rragnets 12, after the device has been arned. The d
i ndi cat or neans co I S | ht e tting di ode o ot her t source
which is visible f?@?ﬁ f‘ﬁ@"ﬁ ﬁ?"ofr"’fpﬁé 583'&*33 ks Wrﬁe‘m’sa#ggﬁrpeﬂ\"dﬂ%‘el

i n the housi ng ndvenientcsigtaloivhesaaftet 6arniing, dbat deticerdanmoltéd iawalyu fiesn aa
capaci tor 22 fram-WieClish WhichNfheSdRaL |s3§w {.au?%ﬂ %ﬂt&&n&”ﬁgq’gﬂ; gldreheThe

term nal s i?toflrea et onat or, connecte nal s
connected i n sé&ignaliing meapseorarises e elentticak switah havingren oamﬂsvsdvnmber

swi t chi ng ”Ean&l'ﬁé'n Prélects FrRRPIRe 'h‘éﬁ&Mg ofNhef éérﬂ?olaﬂ\@oﬁﬁfmf}garwaraw bE 9
nmeans are nor I n"a non-conduct i ng ndi tion aRéj c}ewre or.e both prevent

conduction of |"rq ﬁ@"fé'Fbr?aF"'t’%*”Fﬁepft egp of T ce against which the

devnce is held. When the operating member projects beyond the plane

20 containing the pole faces of the magnets 12, the swifch of the signalling
means 20 is closed. The switch can be opened by depressing the operating
‘member in a direction forwardly of the device until the tip of the operating
member lies in the 'plane containing the pole faces of the magnets. The
operating member of the signalling means also is accessible only from the Cy

25 rear of the device. The remainder of the signalling means is inaccessible \j
because it is inside the housing.
As shown in Figure 3, the signalling means 20 is connected electrically
with indicator means 21 which is adapted to provide a visual signal to a user
when the operating member of the signalling means projects beyond the plane
30 containing the pole faces of the magnets |2, after the device has been armed.
The indicator means comprises a light-emitting diode or other light source
which is. visible from the front of the device through a transparent panel in
the housing of the control means 16."
The control means 16 includes a capacitor 22 from which a firing signal

35 can be conducted to the terminals 17 to fire a detonator connected to the
terminals. There is connected in series with the capacitor and terminals first
and second switching means 23 and 24 _respecﬁvely. The first and second



"A.timer 25 is included in the control means for setting the first switching
means 23 in a conducting condition after el apse of a predeterm ned iniggyal
fromarning-of the device. Typically, this interval woul d be twenty f.i

m nutes.” Conduction of the firing signal to jhe termnals 17 is therefore
prevented until this predeternined i nterval  has el apsed fromarning of the
device. The signalling neans 20 is arranged to apply the novenment signal to

the 10 ~ second M&mhgr}aema&se Zérrﬁ&lﬁ(?ﬁ d %né%ﬁ%@:n@"’b&ﬂd?hﬂﬂ dFefHeréforé
conducting conditi ccordin he . .oper aL nber projects beyond

the j#ane contai mfﬁgrﬁn@w@%&w the tiFipg anab 12 hesterrinel he
pr edet er mi Ped interval tihepdssis dncluded dpetisd chgtrﬁermednsrmbfesatmgsfﬁélcﬁ]::rsa
osition after t er ni P& 0 t ching
Preans wil | becong"ﬁ@g RQE.-E g?%ﬁg é’ﬁ' U(gtl"l‘ t‘i’u?lg q?teﬁ e%‘%gnﬂ%fl‘li ?eds g"'i"?‘g
the capacitgr 22intervahérarerarining of the dé‘rleecd'wplaﬂllvnwﬂsnmvcnlmwddv twenty
armn svm tch 26g;

g wﬂ"@ ﬂ@gs E}C%)H&Ugﬁsﬁ ofkhe ?i‘i'ﬁlg&f %rﬁﬂ’ ']'B‘%‘Ie%ermﬁ&fs Pf id h‘fezgfore

set s, i s nornma I's conpect cross the capaC|
pr event char gi ngPrevedted wniflathis @re%erm'rﬁéf-awvehboﬁelﬂpé%d sorarqmngo f\ the
- parallel pair ofddweeé.stors R13 R 18 is connected in series with the

contacts 27. The ti 25 has ul s ener at fy adapted to suppl y_chargjng
pul ses to the capac {T?é? s‘??“@f"tge'?‘g? foega‘ﬁg@ f’ﬁ’é’pB' &'(Téf‘@(‘?ﬂ‘%@o‘y 9?@3?35
but not ear|q er.setoad awitzhipgmeednsi 24 Busdt theasecaihswidching apainsdd d cortdoeting

capaci tor 22 by @Jhdﬁqﬁeo,&c&?&’ﬂ?%ﬂt gﬂé o?,%t&%é}%%?ﬁﬁjﬁé? bg? ond the plane

generator. Howeve capaci cont1 nuou
cgsﬁent This ercantaigingthe prle fagrs ofotheomagnets |2n‘Ehe"QU1€i predaterpuned mjerval

: 't :n Elharglaa psds, Ldhe 1R Popfekd1Ph aae.hséprrﬁ%@tsa@§ §21I§h]§ pg%&;ﬁdngtaﬁwagfgr
i nterva ectric ergy is | y
28 of the devi cep"teaﬂﬁi@““%\jyﬂﬁ"?;gﬂ; 2‘5) g?fo“’ﬁa%’{‘éc@md?e‘l’ﬁewgpm’
switch. The g0 corﬂacﬂng\mﬂoéﬂduﬂohe FHring) sighal 86 pass Flune the lcrpdditon zmeorﬂaar
of the deviCe. T1h$ %Iﬁl means 16 includes a further timer 31 powered by

a separate battery rough additional poles 33 of the main switch. This
timer is adapted to Fhe conkrokmeans |6 inclutiesnan neraing mfcm%mtdhuumgmber

condi ti on when t s&%' ?‘escoﬁ ?d ighe iof St egségcqad ‘Ee’%"ﬁ{‘m&sef&cte r

coi nci de. Means 'S provi hteri ng a’'s ue
inthe first of qqﬁvesefqdegprsnserﬂw cqpreitag| 42 fon Prement cchergingf of Hber%!j’iﬂﬂfe#‘s

I's i ncremne ed iBefers ThedadéAcd 'Ehaltrﬁé‘d Pads dafalfdl péirEof rr@@"sﬁ:rgaR'fgn \P@|| Ugs

Whl ch may : connected in series with the contacts 27. The timer 25 has a puise generator

adapted to supply charging pulses to the capacitor 22 after the elapse of the

predetermined interval, but not earlier. The arrangement is such that charge

is applied to the capacitor 22 by an edge of each current pulse from the pulse

\ 25 generator.. However, the capacitor cannot be charged by a continuous
current. This ensures that malfunction of the timer 25 is unlikely to resuit in
charging of the cdpucitor 22 before elapse of the predetermined interval.
Electrical energy is supplied to the timer 25 from a main battery 28 of the
device through a main switch 29 and contacts 30 of the arming switch. The

30 main switch (not shown) is accessible only from the rear of the device.

The control means 16 includes a further timer 3| powered by a separate
battery 32 through additional poles 33 of the main switch. This timer is
adapted to set the second switching means 24 in a conducting condition when
the values stored in first and second registers of the timer coincide. Means

35 (not. shown) is provided for entering a selected value in the first of these
registers. The value in the second of the registers is incremented in
accordance with the passage of time from a datum value which may be '



5 - entered in the second register. Thus, the value in the second regl ster -

nay Corps pond to Greenwich Mean Tinme or to sone other local tine and t hat

may b ppl i ed through the first register a value corresponding to the
act ual me at which the charge is to be degonated Al ternatively, the
datum val ue 5 entered into the second régister may be zero so that .the
value in the second register will represent elapsed tinme and the val ue

entered in the f'rﬁérted ﬁag*h%t Edcohtt! deqlsif&n r-mgg eﬁ.%n(,qﬁ,gqntfhgesegg,l\@ye?gﬁeprrﬁox

firing of the ciiar ge.

he contr ol ans I 'ncl cr
ot her di spl ay vxmoctespmﬂ treG;,eemMChrMeghTﬂrne arr iensqsae atb e"p?ﬂ?@' 6\)“/31‘1'1‘9 ?‘“

control neans hqugy Bg a?sBﬂea ﬁh gh thétFireh ré@@te‘icﬁ’l{rﬁﬂé%oﬂfesﬁcbﬁd’h@/ té®ie atmial Of

the tinmer 31 can_be dis he cont.r ol a 1 | ncl
override switcht S’He\ﬂ"il"élﬁ hgﬁﬁﬁhﬁ%ﬂel 5 tﬁeqedd?fl‘?"gpqdr g"eUb‘ﬁBﬁeﬁ’o b‘ff“gm valve
renovabl e pin ( raaﬂrerahq’wra the secanidtegister ity be zerto sf thdicthdomiecin the second

first condrt d

one hangn thleogé'(e,g'ﬁ r#?rﬁsgesﬁ%i\%gegio gﬁéon t ng%ﬁtérgaﬁangg\@ﬁﬁ'e t 1EP9
31 and the si gnainlllﬂlgnrremetﬂothelhmctdﬂ%mékﬁmq the chargeh i s
represented in Fi gurﬁ\e’sggltrllﬁgl ﬂ%’&hﬁll%em%m&% %Q‘H' éﬁ"itdfi &Oaﬂﬁﬁtd@maﬁe&mﬁn

the tinmer 25 and the se SW tc

set both the firogn %Wé@b?whsmfémﬁﬁgf?ﬁ!aﬂ?&e qodrrl ednsdrovsingionAdn.

The override swiyighh 3He contehfsgraither igidtecaf the tiniep 3Can be displagedind
condi tion enits ptgl IS
t

cannot be returned ?t?"¥\'4°5 @%%d??gléhs'"%ﬁge% P(fe"gloegﬁe 0 bb*%%lsg" tv?ﬁ%l ng

means 23 and 24 rikmally dleld rbd firsteconditiom by at remaveblecpin, (ntbfoshoem&npt@&ble at |

thyristors. as Speviodilof Hl'GEvice. -mQTsdﬁﬁtC:?mHhWﬁttE@to@grﬂé& SPAHHAYiBES o

woul d normally b uf ac ur ed har ge and onat,or

nmeans so ﬁ'gg]g‘eac e tiner 25 is able to

19. The magnet s cbPnegtiombetmeens ¢ndbrtangl hardathe sesond M'tﬁbiﬂmm@ﬁ%‘ it grdi PP ng

means 20, are asﬁﬁ‘é”&lh‘gﬁ Hihd] Re Chfer €31 jaﬁdtﬂief Sighaifing tnkand 120 Ir{S its second
transporteblsand stor se arately fromthe_c ar%evm;' e carrier

preferably adapteo® th’"aé'é’EFbéﬂ rgpeasented; i Eivrg Qyerdde rf‘"meBﬁ’ ides 9
the present ti n&onﬁéﬁlmﬁé%dhafhebﬁmﬁf Q@S6adhdi ‘lhe&eaand switehimgi meansi sohthat the

e or "1 Vnodaet Bt baY, £ 58P ath, e i I ST I bl oo 1,
carrier 10 by t hmondocting codditibhe The override mbee%ct@mhsog%ﬂ avtematiécally lnf°
termnal s %g anq'rs second condition when its pin is withdrawn and is not then accessible so

~ that it cannot be returned to its first condmon.
The first and second switching means 23 and 24 are preferably semi-
conductor devices, for example thyristors, as shown in Figure 4.

The device illustrated in the drawings would normally be manufactured
25 without the charge |3 and detonator 19. The magnets 12, float 15 and
control means 16, including the signailing means 20, are assembled on the

carrier 10 to form a unit which is transported and stored separately from the |

charge. The carrier is preferably adapted to received a standard charge
which is in common use at the present time. The charge can be stored ina
30 magazine without space in that magazine being occupied by the unit which
includes the carrier 10. '
When the device is to be uséci, the charge 13 is secured to the carrier 10
- by the screws |4. The detonator may be connected to the terminals 17 and
‘embedded in the charge at the same .time or the detonator may be applied
35 subsequently. The device, including the charge I3 but not necessarily
including the detonator 19, is carried to the site where it is to be used. After
the detonator has been applied, the rear of the device is presented to a



tnbedded i'n t'he charge at the same tinme or the detonator may be applied 35
subsequently. The device, including the charge 13 but not necessari @

i ncluding the detonator 19, is carried to-téhe site where it is to bewSed.
After the detonator has been applied, the rear of the device is presented
to a -6- ferrous structure so that the device is drawn into contact .
with, and i s heferrous gavatdea sihat theidevige iscdrgwe iple eerdash wikke end js heldsig, o
the device cont ggitact WatHS tthe Ghticture! By tRY fidyhifi0 | 2T B breOthd Beviee Givatddts g
means 20 projects belyond thF. pl ane,.cont ai ni ng%tt}.re1F pole faces of .the nagnets
12. As.the devi B sfructyre; dhs,pparAtid (BRMEE] *h 117 s19aNing, Bigens 0 Braiees

t he operating nbejued the phgescdritainirgs thscpoleé’é’eeudoﬁ thedmpgeets d@. uAs ithe degicei p
i s coplanar. wit > f of .4 h : hey p f t i ce
proj ects be ondnt Egﬁﬁjghﬁ’ ggﬁf%it n‘l""n']gi';]1 m@%&%&%&%ﬁ%}? {rﬁegér%rgglé‘gsp‘%ﬁ?
_signal | i ng meanengt@es shathstsucture ond is depresseddindiliitytids goplopar with the pole

The regi sters Ofadeld &fthEFhaghetdl RloSsther Puft6F tHCILVi&e B{oﬁgétg‘yey%@ 1Y lahe

has been applied to the ferrous structure, but _before t evi g&,ls ar med.
Wien the devi cecoyaifingthe pgle faeascofotneimaaneits 1he signatling means 0 i3 fys set
control s of thejdd ABh-céAduistihgdédnditie] so that the contents of the registers
cannot be changed. eratjon of the.arm.,ng switch also.closes..swtch 15
contacts belt en one "o °gR ertseqfr#’ﬁafl'@ei?l%ﬁa sfi‘ree'yéeﬁ}cqf?ﬁr“ﬁﬁgﬁag? H@"ther
of the termn nal baslBeemdpplhed $@dbedesous chiuctunepdivd BeforeAthe deviceuis! grmed.
menti oned, oper ghLln agJm Wi {,C e | i . The
Wref ol deUftelierhfiedyibl thelhs SRR Shfm, Sfich; ThE, dettind

armng switch 2 s a handl v IS acce romthe
front of the degenteolsafathe times, Hh orr dispbledpsa tagit thegcentantsnek dhe registers

tO\Mue from t hecined| Be tdhahféd.cOTpRAGtTorP foft e Lt sWitchoaIss &iBSesakwite
swi tch has eencset 11‘srom | tes_ nor r}arfh?cfondl tion,i Ré a condi tﬁ?}{é{] V\,hg h the
Contact s 27 %ar cCHHERS bETMeeR o8 o the teERInaIS b7 and 3he REpIitar 4 o5t
shown) whi ch nosfshenterringagEiant el becundabwitehing nieahs 24ar nNA$ @revious

of 25 the sui (TN GapsioLR AL s HENEHLRY ofcPhB AR Alnel 23, T 1
a connecti on bet weedbeieemirmswidchi2éthas ashandie) (natcshowe) whichcls asgessible §rom
After the el apsgefropt ! i ERLEL.M MEGhsPY bridvidedRr &%yeﬁhﬁ? FPdHshRidrP R Of
charging pulses to the capacjtor 22 1s connmenced. Wthin aTew nm nutes,

20 - torque from the handle to the contacts of the switch 26, once the arming
switch has been set from its normal condition into a condition in which the
“contacts 27 are open. This means may comprise a spring-loaded detent (not
shown) which moves into engagement with an abutment of the arming switch
when the device is armed, so preventing subsequent rotation of the handle of

25 the switch.,, Alternatively, means may be provided for discontinving a

\\4 - connection between the handle of the switch and the switch contacts.
After the elapse of a delay determined by the timer 25, the application
. of charging pulses to the capacitor 22 is commenced. Within a few minutes,
the charge on the capacitor is sufficient to fire the detonator. After elapse

30 of a slightly longer interval from operation of the arming switch, the timer
25 applies a signal to the first switching means 23 to set this switching means
in a conducting condition.. If the override switch 34 has already been
operated, this signal will also be applied to the second switching means 24,
with the result that the firing signal will be applied to the detonator.

35 If the override switch 34 has not been operated, the second switching
means will normally remain in a non-conducting condition for some time
after the first switching means has assumed a conducting condition. If, after
the elapse of further time, the values in the registers of the timer 3l

coincide, the timer 3! then applies to the second switching means a signai
which turns this switching means on so that the firing signal is applied to the
detonator. '



the charge on the capacitor is sufficient to fire the detonator. After

el apse of a slightly longer interval fromoperation of the arm ng
sSwit ch| h}e timer 25 applies a signal to the first swtching means 23 to
set thIS 'switching neans in-a conducting condition. .I1f the override Switch
34 has already been operated, this signal w.hl_also be applied to the
second swi-t chi ng neans 24, vmth the result that the firing signal will be
applied to the detonator. 35 . If the override switch 34 has not been
operated, the second swi tching neans wil |l nornal ly remain in a

fter th t, SWit s ?h{s
assured & conduct i ng Rl FeEdEnce BF o VElyes I e ESqnisFiof the Fimerc o
val ues in the regichbieved, bot after ttherefirsg switnhirg ceans 128 Iidsrtufcoaﬂe towductingl iieS
to the second sw ]’.,gmeo&errf;a,ggv& F,J ggﬁ* %C&dylg‘]%ﬁm ?er? &gﬁe@grﬁ“&

so t hat theflrln glnal I's appli
coi nci dence of tHEis/helddy the mpanets 25 the signallinganedns:20 Qi]l bpemge 4o tunv thie

but aft the f orid Vv rBaEHeS %.H e
|g ngvegrl n 2 d: ?Eﬂﬁﬁn g\%i;\gfrom t%'g%?g?r%(r)@gcgﬁaﬁg%re toqahbdcﬁpéltﬁl%#'eﬁcd

by the magnets 1 signal ling means 20 .will operate to turn the second
swi t chi ng neans on arithepehaide t1Becén rbmgnsyrtmﬁlmfoo'rﬁ@ capflet 610 laidt WRhdrawn

detonator. The c |nsert Han3 0 the arrier nd, wi t hdy awn

t heref rom only a?ﬁé'%zmﬂ%é’?’?’gf’?qﬁ% o AT 1‘% S ﬁ'épedé?ﬁ g@"‘ﬁ&s hqscbeen

pl anted on a str planted ema tstrecb:redemdarfhenmdewreﬁned nhasxlvc;sll hqri]seéhpséa edfter
armn t he char the device is
not agpl ied to aq'guﬁgﬁ% Icgfrdée%ﬁx?pbﬂérgg\?@drgfﬁe\&g&ﬁ%@@%ﬂ%ﬁ. the ferrous S/
structure, there is dfibe Qelﬁﬁclel 'Fy‘%fﬂppﬁed dpes subistaptiatiybilat, dmpehforgtegsuafad
means 20 remmi Ni B8 thé ferrBuPEPABHE IhBRSIstd sWiEy & helgdeGfing SndHibét S'srid'®

operated. the mosERENPIeREY 2, Taraiangyin FacProlpetst roRRopavben thedevice i
alert the user t heldion tinsgiructune b ?tbg?agrw;al |lr|i msré?a.?ﬁ wlﬁ?\%ﬁsé‘rn’i:hﬁrs@ﬁ&
2 i chcan bl HRe et sinal 5l e G1SH torlBe frdlcpten mearect 6
swi t chi ng neans, aldré thewsee toathebcomditied ofatted y:gmlimgnmeofieWBédauieahé}% is
operation of t hea@ﬁ"ﬂﬂw ﬁ%t% timer 25, just after operation of the arming switch, no

signal which can establish a conducting condition of the first and second
switching means, the device can be moved safely within a few minutes of
operation of the arming switch. :

The device may have non-magnetic holding means suitable for holding
the device on a ferrous structure, for example suction devices. _

If additional charges are to: be detonated in close proximity to the L_/
charge of the device illustrated in the drawings, one or more additional
charges mounted in carriers similar to the carrier 10 and provided with
holding means can be coupled with the charge 13 by means of detonating
cord. The screws |4 may be of tubular form so that detonating cord can pass
through them. - . _

If required, the slgnullmg means 20 may be provided with a removcble
pin which holds the operating member of the signalling means in a _retrocfed_
position until the pin is removed. If such a pin is provided, the signalling

'means can be maintained in an inoperative condition. .
~ Attention is drawn to our co-pending application number 2,185,093/July
1987 which is divided from the present application. - '



The devi ce may have non-magnetic hol di ng neans suitable for holding the

- devi-ce on a ferrous structure, for exanple suction devices. |f addi igegnal
. charges are 'to be detonated in close proxinmity to the charge of th Vi ce
illustrated in the drawi ngs, one or nore ad8i<ional charges mounted in
carriers simlar to the carrier 10 and provi ded w th hol di ng nmeans can be
~coupled with the charge 13 by neans of detonating cord. The screws 14 may
be of tubular formso that detonating cord can pass through them If
required, the signalling means 20 may be.provided with a renovable pin
WhIChJﬁO|dS the(ﬁgﬁ ing menmber of the S|gnaII|ng nmeans in a retracted
position until t Bﬁ% is renoved. |f such a pin is provided, .the

signal Iing means can-be ‘maintained in an inoperative condition. Attention

is drawn to our £o- PRNGLAge ptnecamdoepéymg&rh&% i RioRgifinginars’ Ui 1! Sefed ©

di vided fromthe present application evi ce dof

ki nd specified Haming of zigﬁcﬁg is,easpansiys ¢9 mavement af iihgdeyice pwandrom e

i's responsive tosfmmfeemfhoxht:h&hdeéme i91% Cohfdebs ﬁ’BWdﬂdJé %dVthnW@igﬁht
the device is in coHt,a(c:lt bé» Béow di n a rmv nt signal j ndi cat es
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with the signal Idp&goﬁ%ﬂ&s@ﬂdoﬁﬁowimdtﬁeos'@hamndemaam audladapmiato \paevidé he
novenent signal |s F f"dw to.the indi Leatin ice according

to CQaiml havin s"“ f* iy ﬁ't’ 2dOVREe gp?‘ﬁe? apB'rsllec\i/\ﬁ? ghe ’8&r°r‘%¥‘é‘|9 mrans.

mount ed t he hol di ng neans and the control neans. 3. A device according to

c ai m | or Gaign?2 Wv?éé“a&%‘?dﬁﬁ%r@imﬁﬁef'ﬂﬁvﬁg@Hoﬁ??n&fgtéﬂ :}ﬂ S%o?@neWth

t flrlng si gha resente e de connect
t exi nal s and saw'mct' @Fﬁi'?f‘a@@ mpunted the beldingraganseanst theecondrol Imeansi di ng
nmeans, the control- means and the charge that the termnals are exposed at

and are readily ,acce S|blefromones e _of the devic and he si aII|n
means is adapt eo33 R cBYioR) aeePr gt frlaigy 1590 §' :2 '?erﬁ?ﬁ"gn' means’
structure at sauctmpﬂswtdanbtalst b whivh the fiding sidghdlldy peesaaﬁezi;rfae rdetoraated &8 m

| or Claim2 meéo%h@c#eﬁewgﬂ%gsoé tatfithdls Ca%psrotcf FermhiRbly #3' > sitbHed Teldifve

firing signal is present
to the holding means, the con'lrol means and the charge that the terminals

are exposed at and are readily accessible from one side of the device and the
signalling means is adapted to respond to movement of said device away from
a structure at said one side of the device.

4, A device according to Claim | or Claim 2 wherein the control means
comprises terminals at which the firing signal is presented, the detonator is
\/ connected with said terminals and said terminals are so positioned relative to
~ the holding means, control means and charge that the terminals are exposed
at and are readily accessible from one side of the device and the holding
means is adapted to hold the device on a flat plate with said one side of the
device against the plate so that the plate conceals the terminals and prevents
access thereto.

5. A device according to Claim | or Claim 2 wherein the detonator is
inserted into the charge from one side of the device and the signalling means
. is adapted to respond to movement of said .device away from a structure at

said one side of the device.

6. The combination comprising holding means and control means of a

device of the kind specified, together with a carrier adapted to receive an
S

o



connected with said termnals and said termnals are so positi oned reI atives-

" to the hoI di ng nmeans, control neans and charge that the ternminals are

. exposed and are readi| y accessible fromone side of the device and the
hol di ngk®®ans is adapted to hold the device on a flat plate with said one

side of the device against the plate so that9-he plate conceals the

termnals and prevents access thereto. 5. - A device according to Caim |

or Claim2 wherein the detonator is inserted into the charge fromone side .
of the device andpirsive ghengeiand teceetsin theachgroe dn tofixed position ovith vespent—of

sai d device away fhemma@trﬁmum %eﬁahcthe%nwi%eémt#&m's\?ﬁ%c Ilﬁ'log* %ﬁ

conbi nation conprigsi d, control neans of

kind speci fi ed, tWyE h@Pe\V\n“FH‘ 2g eg ’ﬁ? vigss it E2FPPRSIYR deinjevement of. the device
expl osi ve char ge oway from atsirm:tbi‘emﬂﬁwg&:hl i8 i icenthcd A/ providing td moveRRAt

to the hol ding rreasad cont r ol I ncl udes al i

means whi ch,5 aft et "ﬁjrwq" ﬁﬁmrf&%] E@ﬁ goeh Tgvﬂﬂﬁg}?él"ﬁg"'frﬁ ﬁﬂaéﬁ‘g "m ﬂ'ﬁ‘f@’
devi ce away f r om apesgtively uassocinted withc hhe signalling tentsand quqafedllfdlp?gvﬂe a
novenent si gnal h‘ﬁ';ne (e.ggai

I ndi cating mansvﬂ%ﬁrgiﬁewgﬁ&%m at éﬁﬁpsi[ﬁﬁél '.'g‘ﬁg e?\%”dﬁrrcgag'n

adapted to provide a visual signal when the nbvenent signal is applled to

the indicating MERNS. A7devide UREoFding CRO I Néhel 8f AMWIMSNA 36 §6d BScombiRafior?’
a conbination 10 ac or di Qﬁggﬂfg@' m, 6 erein the control neans conprises

first and segond %%P'E P9 9 grrie 1BY SoRtrok megss isompsises firsh andesespnd
said firing signawitahing eneting adahnéctedCimssridsi betwaknaa @6Uredadfosaidi fifing Regnal

trol f oL hi d t
condi 11 on af ter apteRind el Betfichl SCh, Rficic Wt TR spniol ey mee
device and neans fopsettingthedfing svwiteieg meassime cem@tmngbqondmdn affet bmpse of

second swi t chi ng JTE%B@ C
to any one of d al térﬂnﬁe&ﬁﬂgi»{}g{l) natlor?[ accor |v'ncge @od@%gﬁ%% '\%%é 'SF
the control meanstocdher mevement s%'g'éﬁfdeeéﬁﬂtFQZG e monéhiswgchmmnmnm@d
in series bet weerboadmg:eofqrhsm d firing signal and termnals for .
connection of a detonator with the control neans, neans for setting the
first .swi-tching neans in a conducting condition after el apse of

8. A device according to any one of Claims | to 5 or a combination

according to Claim 6 wherein the control means comprises first and second
20 switching means connected in series between a source of said firing signal
and terminals for connection of a detonator with the control means, means
for eefﬁng the first switching means in a conducting condition after elapse of
a predetermined interval from arming of the device and a settable timer for
setting the second switching means in a conducting condition after a selected \/
25 delay.

9. A device according to any one of Claims ! to 5 or a combination
according to. Claim 6 wherein the control means includes first and second
switching means connected in series between a source of said firing signal-
30 and terminals for connection of a detonator with the control means, means
for setting the first switching means in-‘a conducting condition after élapse of
a predetermined interval from arming of the device and a manually operable
switch for applying to the second switching means a signal for setting the
second switching means in a conducting condition.
35 _
10. A device or a combination according to any one of Claims 7, 8 and 9
wherein the source of the firing signal is a capacitor, the control means

A
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‘a_predetetmned interval fromarnmng of the device and a settable tiner for
‘'set ti*ng The second sw tching nmeans in a conducting condition after a
selected 25- delay. 9. A device according to any one of Clains | t or
‘a conbi nation according to Claim6 wherein ¢h@-control means includes first
and second swi tching neans connected in series between a source of said
firing signal 30 and termnals for connection of a detonator with the
control neans, nefurshérocorsptisesnyearscforiapplyingelectrical chaegestol thezcapoeidorcandchg
condj-t.j on after e I Hec [ =Ys SR 1

devi'sg and a manu‘Lé I 3’? 6@@?’?@? ﬁgﬁnﬁ:nﬁﬁéﬁc%ﬁﬁwggm{ggq?hﬁsge gﬁ' Ist/’v{';l‘?‘c ,'I’el"l‘g
nmeans a signal fohoselopsed;a predetersoined pesied fomy arraing-ofi the devisgduct i ng
condition. 35 10. A device or a conbination according to any one of C ains

7, 8 and 9 wherein,the spurce qf ,.the firi signal is,a capacitor, the
control neans -“’10-%‘ f‘@?"c"ﬁe?'ﬁ?ﬁ‘l‘}’gﬁlé'egs R’gé‘ﬂg ‘???F"hﬁ‘ﬂ)l"{/‘i?ﬁg’e $repee 1o and as
charge to the capHiustatedirdtise scdonipanyingelrawingspr event i ng appli cati on of
charge to the capacitor until there has el apsed a predeterm ned period from
armng of the device. 5 .1 1. A device substantially as herein
described with refdrefte combimations id | ganriex; eolding havegos oepdnydontyol means
drawi ngs. 12. In ﬁ-gfr?i‘bﬁ}?ﬂlf'bs. Rereft deScribed0 With Jefdrante 36 Carid®ak " SHowhE &) Sthe

substantially as ein described with reference to and as shown in the 10
acconpanyi ng ler awPRgRMPanying drawings.
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