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may be granted to us, and the method by
which it is to be performed, to be particularly
dezcribed m and by the following state-
ment : — -

This inventicn relates to a method and
apparatus for the remots detection of con-
ducting bodies.

The present inventicn tepresents improve-
ments in the methods and apparatus described
in our co-pending application Serial Numbsr
18551/59 (Serial No 883465).

Present day airborne clectromagnetic geo-
physical systems ncrmally operate by con--
tinucusly transmitting one or more audio-
frequencies from co‘ls mounted on aircraft,
and detecting the secondary respense from
conductors in the ground by using receiving
coils meunted on the aircralt or towed behind
in a bird. Since the wave forms transmitted
are continuous, it is necessary to detect the
secondary field in the presence of the pri-
mary field which involves elimination of the

rimary field from the receiving system, This
1s generally achicved by cne of two methods:
Firstly by holding the receiving and trans-
mitting coils in some fixed orientation rela-
tionship and electronically balancing out the
component of the primary field detected in
the receiving coil, or secondly by eliminat-
ing all components which are in phase with
the transmitted field and detecting only that
component in the receiving coil which may be
resolved into quadxature phase rclanonshxp

[Price 4s. 64.)

the pick-up cf the transmitted field is acute
since minute movements of the receiving coil
will strengly medulats the coupling with the
tran:mitted field, Where quadrature com-
penents caly are measured, a high noise is
imreducsd by close coupling of the receiver
coil in the aircraft with quadrature com-
ponents of the induced currents in the metal
aircraft frame. If the receiving coil is towed
behind the aircraft in a tird, limitations on
scnsitivity are determined by the inevitable
variaticns in position of the bird in relation
to the aircraft and the geometry of the trans-
mitted field. Only the pure quadrature system
after suitable compensation for the aircraft
frame currents is virtually free from misorien-
tation noize when a tcwed bird is used and this
system suffers the disadvantage that consider-
atle information is lost when cnly quadrature
measurements are made. Some attempts have
been made to overcome the latter disadvantage
ty the use of two frequencies simultaneously,
the quadrature responses at two frequencies
being equated as roughly the same as the
use of in-phase and quadrature measurements
at one frequency. This technique however
is not wholly satisfactory because different
current paths are energized at different fre-
quencies in naturally occurring conductors
in the ground and consequently “the interpre-~
tation of the results is considerably increased
in ambiguity,

Another limitation of quadrature systems
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Figures 14 and 1§ 8F 8 coy Eé{
shows fromthg Iya,gsbz}g a
constant ari si ng efablimn mesitivgriirerimination biteeen
respective ductive overburden such as swamp and dip-
ping conductors of possitle cconcmic value.

A {further very important advantage of the
invention as compared with otker airborne
electromagnetic systems, particularly of the
quadrature cr out of rhase type, is that tran-
sient analysis gives information on the induc-
tive response equivalent to the use of a large
number of frequencies. When two conductors
are present, e.g. a good conductor underlying.
a swamp, transient analysis enable the respon:es
to be distinguished.

Thus the invention provides apparatus for
the detection of conducting bedies and com-
pnsmg signal generating means for radiating
primary clectromagnenc waveforms produced
in radiating means by a pulse of direct cur-
rent exhibxtmc abrupt discentinuities thercby
to induce transient secondary electromagnstic
signals emanating from said conducting bedies
and delayed a short time after said a‘c"upt dis-
continuities of said primary waveforms, receiv-
ing means for detecting said secondary sig-
65 nals, reradiated by a conducting body and
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raand aar e@ndusygr t ¢f  high
conductivity;

Figure 6 shows a similar received wave
form followed by a transient field response
from a conductor of low conductivity;

Figure 7 shows a wave form of the signal
received frem the tuned amplifiers and the
pocition of secondary detection gating;

Figure 8 shows a typical recorded responsc
cn a single channel picked up during flight
traverze across a conductor;

Figure 9 shows a simple transient field
response from a single cenductor ﬂlustxatmg
the pssitioning of sample; which may be taken
by the first detector gates;

Figure 10 shows a typical orientation of an
ore bsdy of good conductivity urderlying
swamp of poor conductivity;

Figure 11 shows a complex transient wave
form arising from tvio conductors, one of
high cond u~t1v1ty and the other of low con-
ductivity similar to the bodics illusirated in
Figure 10, broken lines ﬂlusfratc the two
component transients which make up the re-
sultant complex transient;
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vol tage pedestusd high ﬁﬁlmlmyj ' ;Lnr ﬁnometer%@d si::HiHa:a‘l her the Rﬁ&ﬁé’pﬁéﬁ ucsﬁrﬂﬁ't {n
light 80 swi té&HyBg fbsvob gecesginn C\Vlaqh wewld (hee aodoil tohe lodpr efuwiter TB&Scurrendwﬂla

e t in lfowi
that relay &4 it e SIS @ Ide VBT S e it fu[g‘e’ e flia i
system Controls Ltd.) model 1012, manufactured by tion of the pulse=i (1)
Honeywell Controls Ltd. This has the advant- Let the voltage at the termination of the
age of eliminating D.C. amplifiers from the pulse =V
system  with the  concomitant simplification Let the resistance of the current loop=R
55 of the system and elimination of the risk of — Rt
trouble occasioned by D.C. drift. S
Moreover, the mirror galvanometer per-  Then i(t)=———e L
mits the use of passive rather than active
. integrators. It also utilizes high intensity
60 u!tra violet lamps and special paper thus per-
mitting direct reccrding without the need When t=-—— the exponent equals —1
for chemical develcpers,
The above description relates to the receiv- and the current has fallen to 36.8% of its
ing of pulses from a single coil. It will be value at the moment of final collapse of the
65 appreciated that scparate channels are used energizing field,
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ing light 81 indicating that the circuit is appearing after the second
detector and inte- "on" grator.
The gate pul se which controls the In addition o the foregoing the
instant pulse switching action is fed in at 54, its |evel being
transmitter incorporates further safety devices regulated by the Zener

diode 55. A D.C. #0 to nminimze breakg%vgrgs hazar ds. bi IS
fed in at 56 t% nake the transistors 10 Thus rel aywd
including con- 50 and p1 normally conducf. tOeTikaRsdat @f Sransient t acts 83,
the rel ay being vileséigred 1iod@parakiR tiniehenThaiin the pedetat begfondf expynedthe gat e
pul se onIy Wnen reI By 79 has closed da¢8d ready |ight applied at 54. The
det ect or & | T i) &5%;““ e nc{-.lm ome on indicating that the trans- 49
|sdeS|gnatt ?1 AY €4 g}pi’ gu}.'} db_ 45 mitter is repdy for

oper ati on, ahih w:h £ hﬁ)lﬁnd e p@ipherg R i i t Yolegroptien dime ST¥EL i on. The si gnal

110 cI obectem ﬁformnlslaclijc desprvysplomheof t he "on" A passed from the
first detecfdFia Q‘t‘ﬁf % its ‘ﬁ)FlP{;’grucgﬁzd open on noasAt ary depression . first
tuned anpli ar-n:lrlgh x@eﬂ&hx@l&i&g oP She%ts U  ThereRfe A0 TOF "  switch, thu

maki ng and break- 2I\144 PNP type and acts as a buffer between t he
suppl y of pGWEICOWT@ma'trt-O{SICHﬁ@F‘CFF%L and Re out put of t4me first det ector and

transi stor Oy (L4 0 vi ded, consi ng essen- 59 which is
al so a 2N44?§3rkqtc@,§ij c%,g,,éhk;%}é ‘g&““ "i;‘?i tiallg= UESE-Et out relay 85 which

i s desi gnedsir@nen azﬁmefomm gxmajammesturcon with the hi h Q remain

normal |y cl ektd OQ%I#UFI(;%E?GWE{H%E; eett oroi dal i nduct dt - 60. he tuned

anplifier i hich ai Ig%r fﬁns 38 andA39 br gak tihed to the

transm ttedqe“C 'f§%uE&1 q dQ@t}rea,;l@mremcm dphv\ng and®rentfi n condudtcl ve.
Transi st or ©flphag hif? hdde tigipe cmlncdus aates as 65% B Simlarl y interlock 86 is

provi ded comstema further huffe (g n the first tured anpli- 120-...—  ..__.
si sting ess df‘él Fircysegf i lsﬁﬂnat which fierV&¥cand the second tuned

"l

anplifier 1ducma}n ss @ a@etdmglt etfa::sl‘ emain nornalyy gl Qsed Transi stor 63
is a type ZMﬂcta:ﬂdptr jitiesolely by cdmd‘-mg OPRfefthd OB, and.:t_a_apen when
thyratrons thent s et et ipfucpare 2d gesis ncFurt her tuned Banpl Te 36a and 37a

repetition ghlde {faviles MaBk ehe Swiclotikly SBckcontr @Ls .t rate. Transistor
65 is a typenifs Tfheanstfstaoare 112¢'9gmzed burf power %o po ply 78. :

break down B TEMAE eccrggjf‘&u&epﬁ:ﬁ‘[%g fihed to the trE‘_ZS Jed pul se ::

used as an a)&esften t al 0931 Raiy n The transmtter descri bed
above is de§} m ‘%ﬁlﬁe‘:pé‘rﬁ,cgeg &nto tﬁé“ sdeving aHe&“@‘ét‘Yﬂ‘ca‘s\‘/ﬂl%“‘l{: 5 to
give a mni mdn@ mwmaavm/@fgl eﬁ&n@adohommﬁﬁmm ForS Wirlofirakis; ¢ SLhgl &

section sw tigkpus wavg npnr(h%eh I oop of 2 . smlar in
type to each Bg*m i W usflé’n%" Hﬁ‘é? 0 s“’; Jh@lqsraesm mfcrfewosM@meconds Fig. 18
is a in th&F rshodeh e On EAS ] witinict TS Asindy

945, 365 5| time scpagiﬁbredcc&aﬁg)lbeWeeﬁ)ftheﬁmeeeSI etve put, f

desirabl e t &HignmPe §¥1€dtb%1t$ﬂtn;1§t Pds|ap F@eft?end‘% Bthg&%t ungd_ a@%m’fﬁfc‘e"rd% and as
such is in t.he vef diggcontinui tLes Syehs@Smicrozecoddtt g € Of
a phase det ‘egtf(()mﬁ%tl'%m i ugch?fd;eagm’n ﬁrg t er m naki.en ofrcascpuMls?a?z%hdv\hl ch to
mea- t ull garta of/vnhhecdy:nbmng araxtgeumeo cope wrips SEFEZQWMFFSQS@WS ef f ect s.

Thus if half sine fhe cqnsj der abl e ¥&Pi at 67 1795 ude
which  ar e R&8%7, Bﬁaﬁ?‘F i f)fra tl’t’:aﬁ9 depetl t| oreggt e T g%,;% g,ﬁgﬁﬁg agjice

appear in tRems Yimk @6hstantI he second is 500 second using 1 mllisecond
pul ses digt elnt itial edtdge=Vhto a | ow p grcunfilﬂcrgtg fonsgRt va@"‘%ﬁa}é%ﬁb E;zcgl '
tu~T 3 3 ally
mI1isecond Iiﬁt étie voltag ba(%e g@ = Ses. the following may be taken by way of a guide:
Time Constant Classification of Conducter
20 Microzeconds—100 Microseconds Poor e.g. conductive swamp, lake
: water, etc.

shear zones, lske bottom silts, con-
ductive clays

200 Microceconds— 1 Millisecond Gosd e.g. massive sulphide ore
bodies, barren sulphides, graphite

%
Fr\©

100 Microzeconds—200 Microzeconds Medium e.g. weakly mineralized C,T Ex)

Over 1 Millisecond Polarizing conductor. Disseminated [ - M'

deposits exhibiting capacity
and induced polarization effects

T O TR (uath, 3 Fe Vet o v




acts as a sinple integrator of the pulses Using the circuitry described,
the | ower - . ¥ SET . The is set at
about 40 per second si nce the |nduc- 10 values of the capacitor 68 and
resistor 69 are tlvely tuned anplifiers which have been used 75

chosen to proyide “Suitable tine constants and becone very inefficient
bel ow this frequency. an addltlonalggqgﬁC|tor 70 may be swi tched
However a mpdr_uondification to-the—et-+ethtry o provide an

al ternative | ongef fd.e yCoMl- be_ bfprodited lihaC @MV @vityi socheds cpzxd@cuv@ @m g{np:mmp e60s
stant. Typi cal H@E wide formemilCamde aht sxmelhomtwms aﬁh’é mg TI% agfpnt of

- I €3 cn 0 gref
i nductively t unezdtumrrprfhe pregne ca?fed‘i;%“iéfé%%m éﬁa:gfh&fcvp ccd ug’ er

fiers enables p 14@ Bt £t PR el Bf i Wnidked BQeby and So@ieraiite @Empmdeles a
regul ated bi ad tm PQKﬂ SAGQE GateOfolns C aomes ¢idod eo;tﬂxcynvxp'r @it exhibit long 65

derived from vol+ a.gara&ppj | ihe dhargitnt %ave femiskbwe ol nsxemﬁ &dﬁg@%nﬁt‘?%é?gig%@awhe
sane efficiency iankzsé d e bel ng % R Ag{'\‘
nal to noise i&‘t&&l s%ttm?m 1;P lire lﬁgl\ fvx zeffbxﬁ née&‘!tppmach Qd”'th@ &Qis &t—ﬁﬁ‘atuﬁxp r¥h | C

capacitors us Rat [h fltSnd B/ g/pmﬁes}&aray nfor Heepui Ioﬂacxawtsageloaow
veni ence in the dfﬂﬁcﬁ@l‘vatrépirc ents lahshor€ @ik comfstartthemd ccalgh@@ro ‘é‘!}l iSepleyeD

e
radi ating | oop tdsieing 85m a poonlyj wn@rmgav Eﬁﬁe obuk :g vfu ng‘ugye
T- coxls

P

sanme. Thus a loweg Fghthind vmvd fed 1 d
previ ously, ks EE °“’m'[5,a”’ rs are requhmed \51 'Chey arcpﬁd@&ﬂaf of
the first det ect O[n gatme dTRasie comgiess aanazeﬂ'he m-mrccxrda@e't;oinr# t pft thereet-s
U| t I ) used t@ lt O‘NQSFEUI ‘Ot ‘qb?ﬁee Sa'gﬁ gr,tfl'g -ﬁn the one‘ngnt:n the éé uctor r%
consi der at i on,pfaed
first traver gée) Bt 2 alf“mp : “5” §‘alat ner aft ové& th %@ctxo{h(b?ﬁt}ée f?:gglgtlﬁettﬁbergat i s
| ocked in tine reLa.t_bonsmrpkchound——-ziDrScexampltmcaltlhe rzmaxphthmspdeéxcmcbl e
to the transm ttedB pSCse and the @edestal %{%g ﬁursélld @ﬁiﬁcué §xpl
at 100 mp. h. Figsei®hut t her ef or e .ener Id bei
about 1 per secon& ® CCREIE YT} mv‘}lvm qrf frlgquaﬁé)y a@@khiz@d qa?@iggggﬁ e WAve
shapes ot her t hatrchal dxpdatniial @u;leﬁes—SD equth@s eatue | citlieonsthiyy. whillihee devidtios] 53
adj usts may be enployed vmthout Bny departu? ordéygs on Chanpels ¢ gpd 5 igest al’
and will thergfore exercise ct|mpl (teo_____ E g"g ‘%%H‘U?’bés i FEQBui t -
control on th ?Tf)almtgﬁ%f‘” %he $i he bie myﬁzc&lglme%zag r&ﬁbuﬁtﬂ]de a 90
saw-tooth fornsen b: u®d OBaleteghine imt aegrebyoft hieppueu melgr gavigtio isgredy foﬂ'lfnctktat-
square pul ses andmglasityvweivie fronsint. eThé litio] ¢fg ing accusit %5“%\5‘&“(3 Paféi e
tuned anpl i fiersAiR 2 1G e G i imay e °Bi““edeg§}feﬁ@'fls§ {é@ﬁ aéf@‘f iar 5
ronjcal .
subsequent | y t SR Biatdre SEGANE:HEL ChOErom TR URGE bAaNSe-d @&ccfr | onved
by peri ods a goodaBdice JnGerlliRg al Péoe Gt @h the/gecs! MEtehydeadjtd]Bdtmg contd
whi ch the pr| mar ctfmr e# dhoms indifigwd A war!yalor Pula& g Oph@rt]bed@sdlal bagpdj ﬂgﬂlche
contr Ol 53 t he 13 torg emmag‘vf t'xCOD !:R'ﬁ%at?' Ctnhe pt Qaar, Sdt?l’?‘.dE?Cr is 0 éél apcii%&
the integrat 0hs NHaD el b Gradhthad BB BT s edm&uai YR & gi é’e’f §s
to the mrrose Q&icVaIiOﬁasExﬁrdafr hedriadnys @@ﬁvqmﬁenbi gmurﬁhaaag@cei erﬁisr afasei tted
shape to alter nagy;tm A@g paly gggj frequency for in coorection for flying height to be carried
confi gurations. AUl es g pl f'gd Nozpgl survey flying, deighio{p o500

ref erences t 0.0 ﬁ;&ﬂﬁm{:1esst%f1"6 f ure eas remegox%p

$RES ba: eHifsP e A QelitGuduN Lfp Y3 Infin LHRA: &1kQUISTY
are according ﬁoseva%maxster&a bymrméseﬁet tfraet-S'to pha@rdph Glll thé @rdulthkurabggicandbed

here can be use%gcgl:r %’trh‘n@rarsdlc‘t mérsd |P¥$®a&am-orﬁdu;ﬁ:1 I‘Ufg?\;ts g%'rrg;pondmglg t% 1/ mlmget he
recei ving syste pE' gp,l hLigrs, o o l%p B nah qer ded
described havigg, c@E pléx ﬁarﬁﬂﬁ 0N mo? Eﬁ’x\fﬁnﬁﬂo Cg 2 j: sm: ;.aﬂe}fy Jcaﬂgcchfd:r 110
particul ar ref erﬂaamedtoﬂ tlichanm;Ean@»fenacoﬂr'anemmﬁ,e&amxaf entalhe becptiysienl tab&@shlies

di scontinuities, Sizil#d;ég §ndl are takﬂgl di‘bﬁ* fpcqigd eonfamnm Prexfarﬁé froad #tﬂ%il ne

wave pul se bein g‘?jn‘ r%ﬁ;?tgg ‘% : nus 3 gé‘ﬁécﬁa‘f ed at
a repetition atg, op@ﬁm@quxyd he b B | TRIGh ol oD b L ao%;mwstsb&% 115
The hal f sine \Am@alsma toasiznal €hio CGhmnnel  in Figurkl Hpna,tnsmhu ig, a5 pm&ymak-so be

triggered at F{akel raezd Ide‘Ff ’FWI ymgqrnpls@wa_n@j Figiufe; 47 end 17 alkdom
interval s provi c@ i gyg fggo@g?ﬁg@g’%m“hg o q‘ﬂ ge’ic
inin

generate. Usi§f dih@ foﬁovl the g@&r cthannleloz: : enc 120
this shape a puldﬂay de Whmvemms dnd sGhatdeln 13 hdmmg tidp drrﬂigaiﬂctazpae syswem
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conductors in the oun ostltutlon of V\ntcfﬁg v TR RS srqg‘ﬁn&e,

which typically exh| bi t t|rre constants in the A C arrpllflers for the
tuned anplifiers. By-




55 region of 500 mcroseconds. Shorter pulses way of exanple, triggering
may be accom 120 w |l reach peak anplitude too rapidly to ener-
plished by using a zero-crossing detector on gi ze said ground
conductors fully. On the one of the receiving coils to provide trigger
other hand long pul ses greater than 3 milli- pulses only when zero volts
exist in the de- € seconds in length are exceSS|ver wast ef ul of tegLor

coils. This“type of technique can be 605 al

energy is us%@m@ée@& Mrﬁfsrﬁtdnx%S t %I&mm 91&w%§§ \'Ltﬁr roxjilgge 70 dibrbquced
into the groungiGRANCIRAIS hYurfdvelop 26sp@: NBAM) ShO mfe S IphI oM BnEAdd of @Nich are
frequency tivervutpgr pilles phickes thndu:h 1ﬁed Fmetdaesnamsr 6, 4 anddii sleicidlare tstpo | ow
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945, 365 mylratrox;ls 3ifi an 13l9land provide ﬁ'nggcrma '.‘i_hcyclca ;oﬁ go k:l;cyclesk};le " -
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and del ayed a labene and 33, ptulse amplifiers 86 and BANSBdiL Thst Sxeccbzngla traahem regch oft i me

after said abr %tthymt@&so?ﬁ ndudSt %‘?S"%ge%wﬂu “hlc*” ! gle@tf signa FP%!:I‘ISH te ggtl ng
f rom sal d rEncr d\%%\ﬁgftr ’tfg C&ﬁﬁ%t rsﬁ c‘ﬁﬁﬁﬂ rom the t o519
bodi es and del&yedf gen& éomtehﬁnaaxad‘e;@r incel. O Biade Scirc ihD @@t 4s east one
portion of theporatifig a fifhe dday xdlaam whith damam@ nt iAntintroles 1®fprcSJa¢dZifop aclmsang/the
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secondary ST gnad Jight &f Gifeiel VSt hpphring Bfted ah Cscibhd QREYor WY G TS,
and recording “on” body and occurl ng aftergtsatd'lalbr t publ¢ svhichtdomrobr eence

of such sanpl edI R ﬁ%li’l’b‘ﬁshetf?f %’e a‘;’sttané mes rev atgg §°"i lﬁf°§arr ’% % ézﬁ/ ing
wavef or s, gf Qe il s TR i Hakids DY €SEN o 25

tronic sanpli ngm&aﬁy 8D igTPrio &edblrﬂﬁ&hg’lgmsaﬁ(ﬂand 51l ormﬁlyrr&h giskest | Ng
conduct i ng bodaess3, the reigy eiag émawd t@ Eqraibl ther rbrieg rwnttctlshpﬂfybyt @e%m)tlés» as

7 lied The

¢l ai med | n Cl %“’(}I?_SE‘ISO;: one\ﬁ‘g}%ﬁ?q pxeda‘;‘ QC tc-qmaw: €a ?‘%\}:m %ﬁ%ondary
signal s, TRALSIs 1A tah Specdtitn, Gad mt cﬁtm. BRQNGHicn! "B signal 1107 OF
recordi ng t e kot MRty aépeesscarmltad“oﬁ ? OhSpaEEth ﬂadnl e dtst [degdudr engl s
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three resol vecPg ré i1 nqﬂﬁgﬁew ﬁr deé@gﬁ t}‘;ﬁgs Bodi es.
13. A met hogh ot RoREl) Ginkittly ROAL €55 which is als 2 ZRPP UK s Al 3] 15EC
inclaim 1, idally &Scucbtﬂlre‘lacﬁﬁwhmhlladmrf:@ to | gmpMfiercin om@ingfon swithd the high Q
remain normally closed during operation and torcidal inductor 60. The tuned amplifier is
to open when thyratrons 38 and 39 break tuned to the transmitted pulse repetition rate.
down and remain conductive, Transistor 61 is a 2N44 type which acts as
55  Similarly interlock 86 is provided con- a further buffer between the first tuned ampli- 120
sisting essentially of cut out relay 87 which fier 57 and the secend tuned amplifier 62.
is also designed to remain normally closed Transistor 63 is a type 2N44 and together
during operation and to open when thyratrons with inductor 64 forms a further tuned amph—
36a and 37a break down and remain conduc- fier tuned to the transmitted pulse repetition
60 ‘tive. Master switch 88 controls the supply rate. Transistor 65 is a type 2N44 tansistor 125
of power to power supply 78. used as 3an audio amplifier of high dynamic
The transmitter described above is demgned range aud feeds into the szcond detector switch
to give a minimum average power dissipation 66. This switch is a single section switch
in the loop of 2 k.V.A, similar in type to egch of ‘the switches used
65  The pre-amplifier shown in Fig. 18 is a in the first detector 49. It functions as a 130
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to provide three resolved compon‘-nts of the
secondary signals.

3. Apparatu: as claimed in claim 2, in
which the detectors are coil detectors and at
least one is disposed to be responsive to
horizontal components.

4 Apparatus as claimed in chim 2 or
claim 3 in which at least one portion of cach
of the three resolved components is samplcd
by said detection means.

5. Apparatus 3s claimed in any of claims
2 to 4, in which each resolved component
is mdmdually sampled in passage through
a channel ccmprising a tuned amplifier, a
detector gate means, an integrator and a
recorder connected in cascade.

6. Apparatus as claimed in claim 5, in
which the amplifier is tuned to the pulse repe-
tition frequency.

7. Apparatus_as claimed in claim 5 or
claim 6, in which the detector gate means
samples predetermmed portions of the ampli-
fied signal.

8. Apparatus as claimed in any of claims
5 to 7, in which the detector gate means com-
prises two_separate detector gates sampling
portions of the amplified signal spaced in
time a predetermined dxstance apart,

9. Apparatus as claimed in any of claims
5 to 8, in which the integrator converts sig-
nals received from the detector gate means to
a slowly fluctuating D.C. swnal which -is
utilised by the recorder,

portions of the sanpl ed,
7. Apparatus as clainmed in claim 5 or
in which the detector
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RN BTN St gt SRR AR AR (1) of
Pt ent if A T TP e Rty e ’ fRregttl C Dss

Y. R ontkod @ d.tewrraa:aﬁd@mn

.C@ppamuat asoqlaunTHEn RAT:ENT 1@:}3]5 €Eimed in claim 12, in which one of sald

component directions is horizontal,

14." A'meathod of"detecting conducting bodies
as claimed in any of claims 11 to 13, includ-
ing moving said scurce and means for detect-
ing the waveforms at substantially equal velo-
cities.

15. A method of detecting conducting bodies
as claimed in claim 14, when dependent on
claim 13, in which said horizontal component
direction is transverse to the direction of
motion of the source.

16. A method of detecting conducting bodies
a3 claimed in claim 13 or claims 14 or 15
when dependent on claim 13, including indi-
vidually sampling each dﬂtected component,
amplifying the sampled, detected component
and sampling predetermined portions of the
amplified signal.

17. A method of detecting conducting bodies
as claimed in claim 16, 1ncludmg sampling
portions cf the sampled, detected component
spaced apart a predetermined distance in
time.

18, Apparatus for the detection of conduct-
ing bodies substantially as hereinbefore des-
cribed with reference to and as shown in
the accompanying drawings.

19. A methed of detecting conducting bodies
substantially as h"rembe;ore described with
reference to the accompanying drawings.
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