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CHAPTEH ONE 

L 1 tNTHOIHJCT10N: 

There am two tuain types of land mmc 

side of <1 tank as 1{ passer; ~l SCHSl.H. They \vin prubably no!. present n 5ignifk~l.nt 



i.km.ining probkw~ hecause there is le:,s risk qf ahandomn~~nt due to thdr (:ost and short 

c!eanmce much more difficult to accomplish. :\dvarlCn1 scattelt)'bk rnincs may include 

intcgr<1! electronic /dHh. 

C()wrnand detonation. 

,; 



'~a!ld mm,';; dckcf,nrs,'> \,\,h,i"'i' l'f'''''le'\ i'l Ill" rl"''''''''''''''' ',f' :>I,'d'l~'l'l);<.; !'}'H;i,.. tp,'·I,.,(,!lC'ov "l);,l'," ~r ~ .~.. (~s ...... s ...... ~"', ,..'Or ~'. r' .... ; ) .... ) ... ·~h....... .... -'n .... \~,~ .. ~d ... <. ~ ..... n.~ ...... \... d,.~ b.J .> 

s!mv'=) drnvn the rate al which mines arc cleared, 

1.3 STATE!\IENT OF PiJRPOSE 

'J'l'c"'''' "r" t,,·,) ~l"·'ll·., ""';"l,·in'" >'I"l"'/)l"'~ i'~'l" "\""<;;;!l;»<> ill'''' !)"')l,,,.·t :';!'''1:\ :>';1"" ',j"ier: l ('"," ~ ·~v -:,~. <"." .,~'"'i~ .. J ~.< ~s ~-'~..;s ..... St-'j· ... · s ..... ~. '.'" ~ ... ' .. } ' ........... ~.~ -'~~c~. ' .. .; ... _.~ ..... , .... ".... <"0.: ' . .• $1. I'. .. . \" ........ t\..~ 

L For (he protection of lif:~, 

1.4 PROJECT OBJECTiVE 



"ll"i(,·,1 Thf' ";:>;" l~}{' <:;'l'~ll >\ {l;·',,;"."lq (;l'''l r'r<"·!'f"."l"'ln "",,'1,'; ,\c<)pl,j 0;>'," " IlPP;<' '\I,j"'l.)i'H)<' 'I" ~ ,,,--, .. S{ . . ~~~ .... ~ ......... _ ~ ... ~"" .,. ' . ... .;)i" ........ ...... •• ) .......... L'r.';:'" }'I:.:. ~ ...... .... J ......... ~~ ... l ~,,.. .... u. ···~·f::.·"·'; .. y{., <.)·~t: ..... , ~ .. :: 

1 Bi; 1, 

The modern deVelopment or the nwul ddccto, began in the 1930's, Dr G;;rhard 

accurate navigation The ;=:;yskm \),orkcd cXlre-rody ,<vell, hut Lh F\;;hcr noticed that then: 



deh;dor rnanufacturers and designer", made ,mw!kr !ighkr m~\Chi,nes with improved 

circuitry, running on SHW!! bauery packs. The meL:'] dcteclr}r ~kas reduced to a size that 

ckctronic magic "',amh \vhich might roake (! rrwn rich ovcmigbL Cornpanies sprang up 

1,6 PROJECT OtTTtJ N E 

T\,;,,· '''n) ",>(' j' \vri'''-''n l',~ }l" i~'l"l' (.ll'~·'tf><' 'n" 1"'<<:\1 "'nl"""ll'C!)(~ll';ir)n ;l.b.H~ ~)~ 'J'"~''' .t ........ "t .... ~ ~ _i .... 1..-s ",,1 ('?.i .. ~. P .. ," ... <..,,1 ........ ~.*. :0..- ,"- .... -. ~~. 

ClH·mkr one cnCOH1(l11%CS 11K f::cncral lHt,oductl<.)l1 \vhnc a h1rJ km,\vkdiW of Lind mine 
~ . (~.. .. .... 

(1"'''''''·*;011 c:'''.:t·'!'}l ; .• "'l;<,,,'!",q";! ~ v:; ....... ,,'>~.~ .... j .. -:.,- .. . ~ .... _.~ ... i .... J""".-, 



CHAPTLHTWO 

~.1 INTRODUCflON 

2,2 DESIGN POINTS. 

pcricmnance. 

Th(~ final aspect of the circuit dc~;ign is 1!w use of {! ~;imp!e vcd!<ige converter to provide a 



L3 PRINCiPLE OF OPFR/\TION 

13, J Puise Induction 6 General 

dckded, as of COm-Sf: are !afP,cr ob)' (Th. 
. -

the coH is adequate!,,! protected, 

1" ' , ..... (' new lUI" com a,_ .i Jc.m 

, < .., '. ,,' "!! , 1"'" I "j done ny sdtmg trw apprnpnatc pt.use S:Hnp,!!'lg !.linG ., ,HHl W!d 0(; cxp,mnu,l m (!?tal! ,ater, 

, , {~'. "', ,.," , • \ , "l ' .... I . 1" u,ectromagnc(:c lJc,z,.I ,Ie I1C1d 15 prOW.Ken Py r:nnL"ng up <:1 current m a HHrp c Tnt: U·turn 

search coil, -,:lnd Hwn !i:m;:ing the CUHen( 10 raE vcry rapidly by s\vitc)dng on the supply. As 

ncar the coil. 



2.33 TnmsmHter 

The trarmmltkr circuHry consists of a simple ekdrunic ~;wikh which hrief1y connects this 

pu1st::s per second, l"ov,'crhcq\!cncics HStL:lily mean greater trapsmi.t power- Tlw transmit 

rnort: transmit pHl::;e~:; per stC'{:nd, 

."H'gJ'~ """(;!"""1'-'P n;h",!" N"l.'··;"';'~ '\ \if''''' <'j,)"" en;l <;'.v""'n ';n":ed ~ .. ,:;i <;"..~ • ......... , .. .. "~}~ :"'::'" )'!' .0<:. ... ;; ~\.." .... .:,d ..... ~ {. ... ·S) •. ~ ..... -,. "'" S ",\ . ..... v~ .. ".! .... .. ' 



searched in ,1 given time, rmd they :_HC rnnre sensitivc to nh~ ultimak~ beach flmL gold jc\vdrv_ 
~.>.. ~ .. ,., ~. 

AS.!.lfcvIOHsh' mentioned a {'<;1)ical Pi ;"e,IJch lo()n <.:onUin:' 8' sirmic coil of w;!T~which scrvcs 
0" .. t ..... 

counter emf. In ~m autnmobi1z:: 11 is the high vo!u_gc that fires the ,;,park plug, The spike i:~ 

R"";<::'-'a"c'-"- ;~ "l'N'f--(-1 '_>r~()"Q ll)" >'<M'-'-{'~' C(,,;j 1(" I"V-l""i! ti-'f' '\'l-Vli' ;, <"l,,,,, ill" !,,,,n,,;,,,.,,. J"'!::;f> in A ...... 1ol: ... t !O~ 'V -,-'~} ~ ... I.{....... ~.(.~" .... "),_~ t ...... ' .. ~ .... ~~! '~l. _.' .• f} • . ..' .... , ..... t~ ..... ~~ ... -..... {. .... - ~~ .. ~ •. ~f\. ...... ....... ...... ~~ ................. u ? .............. , .. " ... -



1 ~OOO tlrncs. 

An incrC;;15C in duration of,~ few mill innths () f a ~,econd!~, enough to ~lIlow the r\!;:tc<.:tion of i\ 

\vhere it p?;;whes lero This is !VfJicaUy about -';0 milliOll1hs l.;f a second a{l<;;{ the tran5mitt:.:~r , , 



become un;:,;,~ble. For this fC;!~On HW:-;! Pi rnudcL ~;;onpk the rcilcekd pulse at rl. decay of 30 . . 

mctnl, 

Short time (onst;mt:.:; (in the range of tenths of <\ sccond)n.:spond more quicUy to Ulrgef::L This 

11 



discrimination of PI rnc:tal dc!u:ton; 

, " I'!' '\ 1 . l ,-, I S 'll l "j - II' tiearcn COl! m1( ',;\I) t not uswli y pr<x nee a Hg,\lal. bUC:l grounn \VL not masr-: t,e signa, ron'; a 

tuinCfnii?3lion, 

he re·,adJusted, Failure to do so can result il'l reduced Jeiis:1ion depth and missed targets 

Manual tanim!is ,;erv diffindt with short integration time constants, so most nwmial1v tuned '.,! .... '.- . ..-

t! 



contimwlly to maintain a threshold. Scnne operators cicci. 10 set it ::;lighs1y bdovy the thn:shnid 

Hovershoot" on pocket~~ ofm11H.:r(l.llzatioH. \Vr1h S.A.T. iht~ coil must bt:: kept in motion whik 

2,3,10 Audio Circuits 



SYSTL!"d nVS!CN AND i\NALYSIS 

J,l INTHODUCTION: 

J,2 PO\VLR SlWPl,V 

J,j SEARCHiNG COl 1, 

The sei'Hch ud or loop of a Pll1se Induction Lind mine ,klector .IS very simpk, /\ singk coil 

The winding of coil ,md the number of turn rnw-;t be 27 tums each signd turn bdng a loop 

from starting to end, The winding \Vlfe is 0."71 mm tliamdG <:.T!ilrnded copper (md lOrn long, 

',.!.., ,. , " 1'1 . " 1 ' I' I.. '>' " . ,D ., t " 'I" 
1 n\~ ctlrc;;:t!<)H 01 (, t'! I.:'> at ngnt ang t?s to tm:. ~ne n.) jOmFlgy.f1!h " to tne ek:mcn Cl . 

Nov.,:, dU C,1r\ h;; resolved into two component. 

h "'{'l'-" 'I'ri ; ('''< ! n'<'1',,'nl'll'l't ,-Il·{" ~ fll';'<i<~fj , ..... ( ..... '(v ~~ ... (. • ..... ?t .)f'~'~-' .-.....: .. " .. .i. ,J.) ......... ,_~._' 



~pr:~~'---~ dl:-l. \~ \") : :: 
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lr' }!::x. . ... _ ... 

) r 

1 f p'. 

H~. for S!f\9k: turn (;0\1 
"£ ~ 

or 



~ "> 'dl 
.~ ..... .f 

Hmt'!i 

} " AT!m hH' N .. wrn (ol1, 

!)ian lctt!'::: I <}(Jrnm : ! 9cm ::::: !L 19n; 

r ::: (U <;i2 ~: O.f195m 

1::: 80n:)\"UYA 
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large mnounf 0(' mnpiifcatiml is needed k) produce J useful signaL The rh;rnands on the 

¥Cl...!.t.M ~VlH W 
HMi YOlo H riAl:( 

, 
'''HH lV~I'HeH 



JA C:1HCl.Tf OSCH .. LAlOlt 

,! .. ! . 'r !" l ! .. ,' , .. 1 . 1 "' 1 {" i' ,. • !.. I" . . 'US COnSl::;!.'; 0, a cry:.>ta I):';C1 kltOr, (; c \\,HC j pn)','l(,r;:; an output ot '1di\.lIl '",", .He 1 IS tnc 

'vihkh can he res'.:;! simulwneously by a positive 1::;vcl em Pin 11, 

Two outputs frmn the elwin or divider;.; are comhined \/a I.e! b and inverted by Lela to 

dircct~)/. 

3,5 DETECT"ION 
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3,6 OP-Al\lPUFIER CIRCUrI' 
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Flgun::3,Ja TEST C!RCUT 

10 V 

input l [ 
~ ______ m_~~_,_'_w __ '_m_m_l:l_::~_"._'_O ______ l~~'~~~ 0 V 

Output 

ov 

flCiURE 33b\.'CH,TAGE \VAVLFOR~v"!:S 

3, '1 ANALOGUE r;ATE 
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3.8 AUDIO 

consisling of Ell and ell. 
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3.9 COt\lNJNENTS ANOrHLRF FUNCTiON 
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