"1- AN ELECTRIC | GNI TER ASSENBLY Th| s invention relates to an electric
| gnl ter.assenbly conprising a transformer-coupled electric igniti .
enent, for exanple, an electric detonato& fusehead as used 5 |ﬂ3tib%t6ngc'
opérations. The inventi.on al so includes a net thod of arming and a net __Qd of
firing an electric fgnition elenment. The invention enhances the saf "tpf—’,of_
transforner- coupled electric ignition elements by providing great LD
or

protection agai nst spurious el ectr | Vs ents. 10 El ectric deto
assenbl i es ada BCARIC S ENTTRI ADDIMBE t0 an electrical firi ng ener gy

source are marketed w dely by Nobel s Expl osive Conpany Limted under the
Regi stered Trade Mark Tu\imgriadeiﬁndmg'elﬂlaatas Y epsedectsicgigndbedet onators

bei ng general |y, b M%[ng% t i $ Q[\e%hng

system an encasesg&'rﬁe’i; \f?!sll gﬁ ion e errerft“ﬁ%f c?rtllie]{ég'cterllelé&r%?o gt or for

det onati ng t heelemgnt ngffblhaﬁ’g%n% ians elgs trdcridedionator, Suseherds pecped v
.to the engls pi @Mwiwm&ecms:tom rig v taonexiland 4 nedudiede at he

det onat or casin The ext rn rt t onductar |
i nsul ated and: 'Fél thed ?iFa 3}*‘%&‘!’6{ r?gpgffi%gn% {;%r Sl%gﬁ:‘ﬁ"% fe?ﬁlfh%Ll
ring core, whiebementisualhe :trevemdlcm tenhsineegsal theo sfety iof gesasiorpesn-

flat cylindricgl, I§fg&|gfe9$ &t%ﬁq}, id1 12y E{)i}?s%%i‘h?"%&'etﬁéﬂ'

-circular, such as rTectan ar or angul ar Iring the

det onat or an msQlt%&‘é%P%oﬁﬁkﬁ%? SRYRLqus tq'?reecéé'e‘& £1rxedtSyl e | oop primary
Wi ndi ng through one or nore toroid. ring cores and connected to a suit.able
source of A.C firing current. These inductively coupled detonators are

déscribed in United Kingdom Patent Specifications Nos. 2022222A 30 and
210951 2A. 10 "Electric detonator assemblies adapted for inductive

coupling to an electrical tiring energy source are marketed
"widely by Nobel's Explosive Company Limited under the
'Registered Trade Mark 'Magnadet', the blasting system using
such detonators. being generally described as the 'Magnadet’
15 system. In this blasting system an encased resistive
ignition element of an electric detonator for detonating the
~ blasting charge'has its two terminals connected respectively
. to the ends of a continuous conductor wire which extends
outside the detonator casing. The external.portion of the
‘90 conductor wire is fully insulated and is wound as a secondary
winding of 3-8 turns on a territe ring core, which is
\_ usually termed a toroid (although it is generally a flat
cylindrical section of a tube and it may have shapes other
than circular.sueh as rectangular or multi-tingular). For
25 firing the detonator an insulated conductor wire is threaded
as a single loop primary winding through one or more toroid.
ring eoresand connected to a suitable source of A.C.firing
current. These inductively coupled detonators are described
in United Kingdom Patent Speciiications Nos. 20222224
and 2109512A.
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-2- 1.nductively coupled Nhgnadet detonators are advant ageous in, many
) asti ng_oper ati ons because .of their ¢ gvenience I n connecting for use. and

their | degree of safety fromprentt€r® ignition by stray electric O
curren d 5 static electricity. The inductive coupling can e
desi gn 0 be frequency selective so that signals outside a designed band

Wi t hin a range ofrmutiireltyo ddifbm Vi!-aknhdeef'faettidﬁﬁbﬁ tepglated to
pr event f|r|n th

niti nt . Thys in neraI t onat ors, |
-are 10 :H;ﬂﬁ %Fs?ﬁﬂﬁ?tanfo Q#Lﬁh%f fise are -
used wit Iconddxnhencg ﬁnclcme(adnodmr usecand mnear:llrirwtddtrée noghi s

ol | ino. BBRARY SEPRcESRRph A Eok byCebiRiTalet NG AR W

det onBit ostatie releetaicitynot - ;ﬂhaetnductguencbupkﬂnx|cau;Eegnal having a

f d k

[ onencediglidy |08, 68° setbdd EfEOTUGRARY B et WHRILY SotaRAET L' ©
tor0|daIchﬁﬁksnhésbacﬂamiﬁhﬁaﬂﬂttﬂﬂﬁﬂlQﬁr}bmﬂﬁeﬁQsﬂnniﬂﬂmkﬁhto the 20
flring SHNaChe erPEEtivalys Plidudesqsta! yroven erttub i pe“&% Ygecnar gos.

and ' Magnade det onat.ors i or a COHSI time

bef ore bigaditipmrekenenter (Frus i %HS?nﬁFF sdcho QﬁiQRﬁt&Eﬁflrlng

sour 20 f Jesiffed €8 B e.%er eﬂmwﬂlyli Mthlbeia(iW@ S agdt 8
currents until the tine for

detonators were 25 0 te afe, from a
Firing. MBSIETR ised WALR oo IHHEHE FRERIBPeSoRAIOdRT) GensEaking
gonpri sex currewtiwithinhatiy freqg@astyCcbhhd.per Mhablgafety, a prinary

e P RE RIS Bl R LS s R e by oSt A ke Ceamesagn.

.means fououxﬁesrqﬂadangampusnﬁtectricecdrnenhsn at!ouﬁ#etit&&tlon of
oo A B OV S T B R SEMAR b b,
ener gy fedgnadl chaving a frequency within the designed frequency band
' and are therefore at some risk from such a signal when the
primary conductor wire is in position in the toroidal core
~ "and especially when the primary wire is connected to the
20 firinz-sohrce..' Since it is.often necessary to nosition
enplosive charges and 'Magnadet' detonators in shotholes for
a considerable period of time before blasting and, moreover,
the primary wire is connected to the firing source for scme
- time before blasting, it would be advantagecus if the detanatcrs.iere |
25 completely_sate from all currents until the time for firing. \_j

In accordance with the inventlon an electric igniter assembly camprises:
a transformer havlng a magnetically permeable core, a

prlmary eircuit adapted to be connected to a source of A.C.
energy and a secondary circuit, an ignitlon element connected
30 to said secondary circuit, and
means for app1y1ng a steady magneti'c field within at least
a portion of said core, the intensity of said steady magnetic
field within said core being sufficiently strong to prevent
effective transmission of electrical energy from said
35 primary circuit to said secondary circuit for firing the
ignition element.



¢ ‘ - : '
35 primary circuit to said secondary circuit for firing the ignition
el enent.. “The nmeans to apply the magnetic field nay conprise one or nore

yagnets, preferably permanent nagnets. - Bhe magnet(s) may advant ageou! \\
be nmovable with respect to the said core to vary the field intensity. {. _Zfz

Wth such an arrandenent the magnetic field can be naintained wthin t\qe
magneti cal ly perneable core until the transm ssion of -current is required

and then reduppd feahe écdpply cllfd i WEgR@YEEENL o2 nlay BulPEis8d0k8" B '
The sai d per.manent ma%eétﬁaa v??ga 0, slnx has |t§ %%I&es 10 qb;sgrgsed SO
that they may®BbBHBES, n&d ﬂfgkiY efpagepgr  Bagnetsgy th gnetically
per rrEiabl ef cornagilbe({ﬁ?am;;t advyt tag deusbgnbei nolfv:aeilct smut) Flrosﬁéetalahy bg
capabl e of magpetic satyrating the neti ca rmea ore er eby
renderi ng thegggvﬁé di%? a&QaiﬁéhB °g§g§iﬂgia Ticéﬁ%gauﬁyﬁht when
the nmagneiic anchdrangesmentecthe inmguneticcdieldTeaniynaidimtaynedr neabl e
core i s advan sly a | ] i r.efera rd core,
her ei naft er ttiggguatéﬁwﬂgiﬂéééﬁéi%f ﬁgg%ﬁgpa?hgﬁﬁé:ﬂﬁ%ﬁqﬂ#ggit may- 20 °
- be a singl e-stransmilssien labrutresteiist hequiiredhand rtheml redueedobrone
or several igpi . ' i D €,.3S I kN i on at
| east one of gg{"&"ﬁ?ﬁmda%}jé%%oﬂngg ye-é?rggi 't%g@ljg%cﬁ{ﬁ# En%sggp 'ndi ng of
at least one turn to a magnetically perneable core and the 25 pripary
circuit is co C [ ohHaleCOr e
ot Teast ono She; xidd béthdbdns Maphey iigHeadBdiity faf L08°pOTeaC" ©
t tk]]r_eadedlm hr oddisposeds sodthas they mapchothe simyidanequslyl bet tasclosei t hin
the core is a %ﬁhﬁ 6l e m k2319 nf i energy from 30
th\e/'pri mary t?rt% e s?ci(l)?léd&ar yﬁéc]i r%%??ilﬁgi?%gl g?trg?ﬁfté a"cs@it. e _

The means to apply the magnetic field should preferably

be capable of magnetically saturating the magnetically

’ perqeable core, thereby :gnde:ing the device incapable of
15 paséing_any significant current when the magnetic field
is applied within the core. ' "

The magnetically perméablé core is advantageously a
ferrite core and is pceter;bly’ a riog core, hereinafter
termed a toroidal core or toroid. The primary circuit may

20 be a single-strand closed loop threaded through the
o toroidal cores of one or seéveral igniter assemblies.

In using the assembly of the invention at least one of said
primary and secondary circuits is coupled as a winding of
at least one turn to a hagnetically permeable core and the
25 primary circuit is connected to an A.C. source. When the
~ core is a toroidal core at least one of said circuits may be
coupled as a single strand of wire threaded through the said
toroid. When the magnetic field intensity within the core
is at a high value the transmission of electrical energy from
30 the primary to the secondary circuit is inhibited but as the
field intensity is reduced the energy transmission increases.
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field intensity is reduced the energy transm ssion increases. yFor f|r|ng
the Lgrnition element an A C. signal is applied to the primary circuit ™ when_.

t he etic field intensity is sufficiently lowto permit firing energy te
be ty&igmtted. The invention also inelddes a nmethod of firing an electric
5 ignition el enent conprising the steps of applying a steady magnetic field

within at | efr dimdm@ dheofigaifkdgneelemeny par Aebbl signrd &8 appidedf or ner

the intensitypfp3aig ?QEEEthhQ|QhQﬁ'QﬂeSHEEhGEQEtEYeiHrQHGeﬁglﬁﬁeY§nt
effective transnlsS|on of “ener hr ou e transforner; conpecting a -

secondary ci Safifil cdrenddivd 1oMart BPﬁEFt F&réﬂgeFBEngctPgthFBﬁnﬁFeﬁﬁﬁ?

connect[ng an A C. energy source to a primary circuit of said transforner;

18 oy SO I el 9E13ed 8 GaGKoIRgRel 1hpohe LooBkkow

energy to be meen sa| I 'mary CIr Cui sal d Secon
circuit. dhdngnﬂgmqq;eiememz QﬂmmmésinSbﬁhsaS&e@ﬁepéy source to said

primary circuit.g ﬁ d“ﬁﬂ@%d¢3mﬁbﬁbﬁib$fﬁ@!@ﬂ%&ﬂﬁ@ﬁshx apmkked by a
magnet whi ch |s vabl e wth respect. to aﬁ&ge and

n
.transn1SS|onRQ?FiQﬂIQquﬂm?Eﬂﬁ§&§Plﬂ§ ﬁﬁ?@ﬁ m®RTFo8i tﬁoﬁrﬁﬁgiﬁF@ﬁrthe
core lies w tghen itrhférmﬁgﬁebfc saiidl thaghetdicd fiieddebetiagaspdEitiontlig whi ch

the core is effectlvel S|de prelola! el
aspect the i RS lﬂﬁ? é%%ﬁ%qggbf ar%@%%séﬁgegecfpgghgg %Fg%ﬁ _
el enent thprhhar@r&d&fqﬂqus of : applying a steady magnetic fleld Wi thin at

| east a 30 portd&{hé&ﬁg@@ﬂé&maw RATRAR O1CRaQdOk rankiaRRES "R
havi ng a Secondarfle&!.x[fcu'1gnC19tnlr2)%Cte en}eo an el ect ric ignition | \./
connect1ng an A.C. energy source to a primary circuit of
said transformer; '
15 decreas1ng the intens1ty of sald steady magnet1c field
to allow energy to be transferred between said primary
circuit and said secondary circuit.
and applying ag A.C. signal from said energy source to

said primary circuit.

20  The magnetic field is advantageously applied by a magnet
which ie_movable'With respect to the core and when energy
traﬁsmiésion is desired the magnet is moved from a position
in which the core lies within the magnetic field of said
magnet to a position in which the core is effectively out51de\‘/
25 said magnetic field.

From a further aspect the invention includes
A method of arming an electric ignition element

comprising the steps of:

_ applying a steady magnetic fielg within at least a

30. portion of a magnetically permeable core of a transformer
having a secondary circuit connected to an electric ignition
element and a primary circuit connected to a source of A.C.
energy, the intensity of said steady magnetic field being
sufficiently strong to prevent effective transmission of
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elenent and a: prlnary C|rcur%—eeﬁﬁeefed-rﬂ a source-of A-C?‘energy -rhe—--~~
intensity of said steady nagnetic field being sufficiently strong to N
pﬁgvent effective transm ssion of 5 - electrical energy fromsaid
primary circuit to said secondary circwtst-o maintain said ignition
in a safe condition! and decreasing the intensity of said magnetic f to
5 permt the transniSS|on of firing energy between said primary circuit and
sai d secondary célectri¢al sanergyrftomsaddmarimany aimaesitd tiogsiatiidon

el enent. The in I rafar 0 nt
‘which is herei na%]éeér,&%béiécrl Jf}%yt%/van%% ﬁlﬁpﬁgpﬁgﬁvﬁtﬁ reg'%gr%g%cgh{rg’ t he
acconpanyi ng draﬁﬁﬁ%s°9%ﬁﬁiﬁqp Aidire 1 shows di agranmatically the

firing circuit of a@ewdu@ingettye(iwéﬁémwf) sntuolrﬁtn@tch fiie1detenat or
Sseroly oh B2 BRERLL"Ehe FAERIGuIm o HNY S s g
est abl i shed MAthpnlmheytczwﬁﬂinrnnd(xnin Séqpndaﬁy cinduiﬂstwh@aerCU|t of
Fig.2 with "the g%ﬂf'f’i?:x? éi@&%@fé&%w%wlt AYh fd1

the transforner tes C|rCU|tqﬁiagran1for testing
the efficiency of a transforner coupling; and Figure 5 shows graphs of

the secondary ciThéeiineemitbon 1é tHurehd® Sl Tapneitad nyeIute prefeirreds 25

Mbnadet® o ee: SPROBEPRTEIRLYY L REFadt e B, Bmab, Rt o 2
to which an &Decexampliet mhtbrrefesemmcecthg/ seccsmpmnarqg cinawings3

< _ wherein,
S

Figure 1 shows diagrammatically the firing circuit of
an inductively (transformer) coupled electric
_ detonator assembly of the prior art.
15 Figure 2 ‘shows the firing circuit of an assembly in
accordance with the invention having a magnetic
_ field established within the transformer core,
Figure 3 shows the circuit of Fig.2 with the
magnetic field effectively withdrawn from
20 | ' the transformer core;

Figure 4 shows a test circuit diagram for testing the
efficiency of a transformer coupling; and

Figure 5 shows graphs of the secondary circuit current
- with various magnetic field intensities
25 _ within the core of the assembly of Fig.2.

The assemBly of Fig. 1 is » 'lacnadet‘ electric detonator
firing circuit comprising a ferrite toroid 1 to which an
electric detonator 2 is coupled by a secondary circuit 3
and an A.C. generator 4-is coupled by 2 primary circuit
30 8. The secondary circuit 3 comprises three turnos of
ingulated wire around the core 1 and the primary circuit ’
" 8 comprises a single loop of insulated wire through the
toroid 1. In normal use the detonator is fired by
- generating firing curreat in the generator 4 at a
35 frequeancy within the range which the toroid is designed
to transmit effectively.



and an A. C. generator 4 is coupled by a prlnary CIrCUIt 30 5.
© Tlre- sq ndary circuit 3 conprises three turns of insulated wire around .t he
core {arg-the primary circuit S conprises a single | oop of insulated wire -~
“throu e toroid 1. I n normal use_tlae detonator -is fired by-.generating
firing current in the generator 4 at a 35 frequency wi thi n'the range which
the toroid is designed to transmt effectively. -6- In the assenbly as

shown in Figyp2¢ ?‘the té@é‘fﬁ'tagﬁgﬂﬁﬁ @.na'ﬁ.g0052 t{ypdrege §H€ﬁ‘c' iﬂﬁ%ﬁe@%

opposite S|des 0 orold 1 and in clqgse prOX|n1t¥ ere 0, W
pol es (12, 13% Gfﬁaﬁﬂﬁ#ﬁ&ﬁﬁﬁdcFS§EeFGﬁﬂ%}ﬁ(RQNQPEQS teyshdegeod t#ﬁgnets 6

I ndt hi 3 DOSIt tbgaida i 1@?cﬂg§e0p?mnﬂftyt h{hérﬂéﬂbﬁ &itat betaobte;védsvt
reduced so reng- ie e ge is.pot tra ed to
t he det onat- 02 %‘? 93 n@?gpg}émﬁg‘Psgf p’é’c&%l??%ﬁ%c ¢ by%r%‘ 3% he
Fﬁlrgﬁgﬁftﬁgemowrm rmsmlontﬂﬁe bosﬁ.mgolm khep@damsping hefﬁ)ciehb?r ofcagtmet e
renoved fro EPﬁ?%ﬂ(ﬁrﬁﬁ $ﬁ§g%g? QF%£§1§RW##$% é*ﬁ?é © ﬁHngdﬁgn t he
- coupling effbylQMQ/gﬁnefmmonréldslnna toanswidtted i to bhegdeabnaabwezamj
firi t
- Lrhrg ener e B L BIEY Lot Bl o B AR o g@z#.etg.%e%ﬁc;”
of a torojd pu&&sta&tenb|magnetcpngmuiqnedﬂﬁﬁnkns bikﬁlgoles otlmhﬁhe
test cf gyl ! GRndY f. FHLBOEK Ang GRAEIAIO! fhapsihar e%ﬁq]thgl

" input 20 a.power out ut ron1t
“was fed throaghbe pﬂ ythersagnetsy & ane enﬁm@vedtﬁremdtnebyisi@i@ ot
oop (as in Eng ddroid $e&8NERBNNC T Fig 18 SoMMFeubsn Bhe! Bolpdihed®Y )/
' etficiency of the tdroidg 1 is restored to its original '
value and_firing,energy_may be transmitted from the

15 generator 4 to the detonator 2.

The etiectiveness of the magnets 6 in reducing the coupling
efticiency of a toroid 1 was tested in the circuit
arrangement o£ Fig. 4. - In the test circuit a variable
frequency A.C. generator 9 was connected to provide imput
20 to a power amplifier 8. The A.C. output from the
o amplifier 8 was fed through a primary circuit 10 ooupied
. to a toroidli'by aISingie loop (as in Fig. 1). A secondary
) ' circuit 11 coupled to the toroid 1 by three turns of wire
(as in Fig. 1) was connected to a resistive load 7 of 1 onﬁ’f-
25 which corresponds approximately with the resistance of the
_ fgnition element in the electric detonator 2.
The following Table gives the secondary circuit currents _
measuredJat different frequenoeslfor a primary circuit of
8 amps using (a) no magnet (as in fig. 1), (b) one magnet,
and (e) two magnets (as in Fig. 2) pos%tioned close to the
toroid 1.. The magnets were 'Eclipse' 3855 "Maxi Magnets'

having a closed circuit tlux density ot approximately 630
gauss.

30

The observations given in the Table are shown graphically
35 in Fig. 5. These results show that over ‘the frequency
range S to 50 kHz the secondary ‘current can be substantxally
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(a's.‘i n Fig. 1) was connected to a resistive load 7 of 1 ohm 25 which
correspoends approximtely with the resistance of the ignition elenent.in
tdie el ectric detonator 2. The followi ng Table gives the secondary cigenit
currents neasured at different frequenced fHOr a primary circuit o‘f"

using (a) mo magnet ‘(as in fig. 1}, (b) one magnet, 30 and (c) two
- (as,in Fig. 2) positioned close to the toroid 1.. The nmagnets were
'dEcl ! Fse' ]gR- T el ucEd t ?ﬁméé% Mlaanbs's..hA I'lgmsn@xlfe_ Ctnm_dmmiss_d.win% df $xb|
ensity of appr e ugs. e Qbseryv iven i e Table are
shown gr aphi CEP&?"@&?% ﬁﬁrgg %% ﬁ'é?e %%ﬁégﬂﬁ#ﬁ%‘&i&wt he
f7r equencg ragggt%:ﬁ]at&@, kﬂicheusaadrm'ﬁmewrmtacmhnbmunuflﬁlrdmf gally -
> reduce V. 't he, nmagnets. T the tr ] SSI o] iCignt en y
to fire an in&%,tri%? y°€oﬁ§?'é& &e?‘g’idt'or‘fam?%@%Q?Yy;’r%&ﬁnrteesdeabﬁi nﬁ%m
firing curSenapylidomtiod afipa, steady magnitic pfielbdt within itheé core of

licati f t ead ti.c fi ithin th f th bl f
(he i nvent | on R IR AT URPS) Frequency - Moo
kHz - g

=1

One | Two 10 - . Magnet s : Magnet .
Magnets 5 1. 23 0.14 - ~  0.0009 10 1. 77
0. 33 0.0002 15 1.85 . | 0.48 - 0. 0033 20
1.90 _ 0.66 0.0042 15 25 1. 90
0.77 0. 0055 30 1.90 ° ABLE O.87 ©0.0066 40
15,90 1.02 .. 0.0088 = B . -
SECONDARY CURRENT (AMPS)
[ Frequency "No - ~ One ' - Two
10 kHz . Magnets Magnet Magnets
5 1.23 0.14 | o0.0009
10 1.77 0.33 0.0002
18 . ' 1.85 - 0.48 0.0033
20 1.90 | 0.66 | 0.0042
15 25 . 1.90 0.77 0.0055
SRR 30 | 1.90 0.87 0.0066
e B B _ |
—/ 1 40 | 1.9 - 1.02 | 0.0088
| 80 - 1,91 | 1.23 | o.0108
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50 . 1.91 1.23 0. 0108 CLAI M5 1. An electric
' assenbly conprising: a transformer having a magnetically perreabl e,
primary circuit adapted to be connected to a source of A C  energy’
and fa/ sgtondary circuit; an ignitiongel ement connected to said secondary

[ ; and neans for applying a steady magnetic field within at least a
portion of said core, the intensity of said steady nagnetic field within:
said core being sufficiently strong to prevent effective transm ssion of

el ectrical energy fromsaid primary circuit to said secondary. circuit for
firing the ignition elenent. 2. An assenbly as clainmed in claim1 wherein
the neans to apply the magnetic field conprises. at | east oné magnet, the
sai d transiofmer core being disposed within the nmagnetic field of said
magnet . 3"“ﬂh assenmbly as clainmed in claim2 wherein the said magnet and
said core are relatively novable thereby atlowi ng the core-to be noved
towards and away fromthe said nmagnetic field. 4. . An assenbly as clained

i csoentFy " RS SR L SURI By AR TSN TR0 0
formed with @otmsm:pmdiwnmaa WWW@&W@M%%I @ be in
close proy){fdry @1 NGBt 4y e TRBRIR P a soukce of A.C.
. energy and a secondary circuit; '
an ignition element connected to said secondary circuit; L
and ' - \4]
means for applying a steady magnetic field within at
least a portion of said core, the intensity of said steady
‘magnetic field withingsaid core being sufficiently strong to
prevent-effectiveftransﬁission of ‘electrical energy from
said primarY?circuit_to said secondary circuit for firing
the ignition element. | -

2. An assembly as claimed in claim 1 wherein the means to
apply the magnetic field comprises at least one magnet, the -
said transformer core belng disposed within the magnetic
field of sald magnet.

3. An assembly as claimed in claim 2 wherein the said Y,
magnet and said core are relatively movable thereby allowing

the core to be moved towards and away from the said magnetic

field..

- 4, An assembly as claimed in claim 2 or claim 3 wherein
the said magnet is a permanent magnet.

5. An assembly as claimed in claim 4 wherein the said
permanent magnet is formed with poles disposed so that both
poles may simultaneously be in close proximity to the
magnetically permeable core.

* € L M s =



s 6. An assenbly as clainmed in any one of clains 1.to 6 inclusiy
the nmeans 410 apply the nagneti.c field conprises a nagnet provi F??:§>

~magnetic field capable of magnetical Lyg saturating the magnetic

“pernmeable core. 7. An assenbly as clained in any one of clains
I ncl usi ve wherein-the magnetically perneable core |s a ferrite core. 8. An
assenbly as cla | igh the core .
is aring gbre'. Ag?gi%&gégn%?ycgisi@+%i{r§déh*%{al m %!%eme%? east one
of said cijgagitsive whepétn 'eneanenmsiim aﬁpm ﬁmsuagnaitmrﬁem ough said

at Teast ofigmrisafof nadast PrEvETLSy 3 Thondhfe F B Marddd gt o'
t hr eaded tmaqnghlchélgasdturmglnmrEheJmagﬂetmna&ir(ﬂeﬁmeahﬁpzncnﬁ .ectric

i gnition el ement conpr|3|ng the steps of: applying a steady magnetic field

~wthin at Ieast portion of a magnetically perneable core of a transforner
the intensilty oMsﬁFﬁ%bﬁﬁeﬁ CCHHPQPb’e‘PrEP%lﬁW? Qfemtiaing (ot® b prevent
effective §hanasivei YReféifNEh@ymidiotiFallre ﬁéﬁ&dﬂmoré:qmeptl ng a
secondary Elrcukt of said transformers to an electric ignition el enent;
connecti ng*SRTAT® ©8F&f gy source to a primary circuit of said transforner,
decreasing the |ntenS|ty of said steady magnetic field to allow energy to
be transfegred Rgt wggg?ﬁ?*d abi & e&l{ﬁ%ﬁ ik SS¢ q: dargy G rcuit. and
appl ying an A.C. si om sal d ener gy source to sald primary circuit.
-10- 1nc1usrve wherein the core is'a ring core.

1 ﬁ_ 9. An assembly as claimed in claim 8 wherein at least one
\_/'
of said circuits is coupled as a wrnding of at least one
turn tﬁggugh said ring core.

10. A coupling device?as claimed in claim 8 or claim 9
wherein at least one of said circuits is coupled as a single
strand of wire_threaded through the said ring core. -

11. A method of firing an electric ignition element
comprising the steps of:

~applying a steady magnetic field within at least a
portion of a magnetically perméable'core of a transformer

. the intensity of said magnetic field being sufficiently
\\¢, strong to prevent effective transmission of energy through
the transformer;

connecting a secondary circurt of said. transformers to an
electric ignition element;

connecting an A.C. energy source to a primary clrcuit of
said transformer,

" decreasing the intensity of said steady magnetic field to
allow energy to be transferred between said primary circuit
and said secondary circuit.

and applying an A.C. signal from said energy source to
said primary circuit.
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12. - Anmethod is clained in claim12 wherein the sfeady magnetic field is
applled by a nagnet which is novable with respect to the core froma, * L

posi in which the core lies within b@e magnetic field of said nagnet ugf_
a po¢ nin which the core is effectTVe€ly outside said pmagnetic field. 13

A et of armng an electric ignition elenent conprising the steps of:

appl a steady nagnetlc field within at |east a portion of a

magnet i cal rme core fr. h 0 circuit
connect e % & qpq 5&%"?%51 e%&%&mg%é ?)\%?Q#gr ?fﬁ% rggglggyconnect ed
to a soumaemertm cneewengy appidednbyn g mpgmtsahdcbt dsdrorabaet wdth el d
bei ng sufid il oo Sire¥brled ﬂ%roﬁlV%mpo%fJ.ftQ%' 8 WhaBaMe gl earef 1¢kgctri cal

energy fromsald primary circyit to . said _secondar CIrCUI to maintain said
|gn|t|onWﬂQ&ﬁﬂnthQ1W§299§§QH§iﬁyﬁ(9# satd BegneLsitRga: RESEALORsPY of said
magnet i ¢ WHilHl tie RRSTE tid e fecaivwelys iowtsitief |sau|dgnalgaeg)1cbﬂiw&m sai d
primary circuit and said secondary circuit to said ignition elenent to arm
said ignition element. 14. An electric igniter assenbly substantially as
descri bedher & metidd off @ming Ban eleckFdeniamitionde éﬁlﬂﬁg& 15. A net hod

of f'r"“k&ﬁ?fié%ﬁq'ﬂhé§Bﬁé§§“bf3|e”E”t substantially as described herein
with refe ce to 1he accompanyi ng dra 16, A nethod of arm ng an
el ectric i grARRIBANYT chethe é'{azﬂﬁ% \glﬁg%é’&@hlﬁe&thgﬁéﬁﬁ flith reference
to the AGHH R ol &l magregsically permeable core of a transformer
having a secondary circult connected to an electric ignition ——
element and a primary clrcult connected to a source of A.C. \_/
energy, the intensity of said steady magnetic field being
sufficiently strong tc'prevent effective transmission of
electrical energy from said primary'circuit to said
secondary circuit to maintain_said ignition element in a
safe condition; and
" decreasing the 1ntensity of said magnetlc field to permit
the transmission of firing energy between said primary
circuit and said secondary circuit to said ignition elemenf
- to arm said ignition element.

14. An electric igniter assembly substantzally as
described herein with reference to the accompanying - .
drawings. ' _ | o/

15. A method of firing an electric ignition element,
substantially as described herein with reference to the
accompanying drawings.

16. A method of arming an electric ignition element
. substantially as described herein with reference to the
accompanying drawings. '

* € L M S5 *



