1 CBJECT DETECTOR Thi s |nvent|on re1ates to an object detector Enbodinents
-of th entlon may for ‘'exanpl e be adapted particularly but not _ e\ '
exclusr y'Yo provi de a neans for detecting the positions of st;gLQﬁDQ’
ot her 5 supporting structures-within walls. United States patent -
specification 4,099, 118 descri bes an object detector. conprising an (:::)
el ectronic SMAtChlng device the output of which is in use cyclically
~ swi'tchabl e between at |east two different 10 states, said switching.
-.device having a capacitance which is in use of the detector cyclically
~‘charged and di scharged under conditions wherieby the rate of charge and/or
di scharge of the capacitance determnes the tine interval, for each cycle
of the output of said 15 - device, for which said output is in one of said
states, the rate of charge and/or discharge of said capacitance being
i nfluenced, in the presence of an object in the vicinity of the object
.det ector mhereby to effect variation of the length of said tinme 20
interval . In the United States patent the capacitance is defined at 1 east
¥n part by a flat plate and direct variation of that capacitance,- occurring
in the presence of said object is utilized to effect 25 variation of the
kength of the time interval. The 30 2 need to formthe capacitance as
including a plate inposes nmanufacturing constraints which nay not be
Ef%red For exanple it is not always convenient to formthe detectar with
a

at plate of substantial 5  areapJECT DETECTOR
Thls 1nvention relates to an object detector.
Embodiments of the invention may for example be
adapted partlcularly but not exclusively to provide a
. means for detectlng the posxtlons of studs or other
5 = supporting structures w1th1n walls.
United States patent specification 4, 099 118
'descrlbes an object detector comprising an electronlc
sw1tch1ng device the output of which is in use - -
cyclically switchable between at least two different
10 states, said switching device having a capacitance
which is in use of the detector cyclically charged and
discharged_under conditions whereby the rate of charge
and/or discharge of the capacitance determines the
. time'interval, for each cycle of the output of said
15 device, for which said output is in one of said
& | states, the rate'of'charge and/or discharge of said
capacitance being influenced, in the presence of an
object in the vicinity of the object'detector whereby
to effect variation of the length of said time
20 . interval. . . _

- In the United States patent the capacitance is
defined at least in part by a flat plate and direct
variation of that capacitance, occurring in the
presence of said object is utilized to effect

25 variation of the length of the time interval. The

30



An object of the invention is to provi de an obj ect detector: which pern1ts
more f'lexibikity in the manner of formation of t he capaC|tance Thus, e

i nvention i'n one formis characterised 10 by the provision of first Teans
in use providing an electric field therearound, said first nmeans being

arranged whereby in use of the detector said electric field ifR,at | east
partially discharged in the presence of a said object in the i nity of
O

aald first neans 15 to effect said |nfluenC|ng of the rate change
and/ or di scharge of said capacitance. By this construction it is not
necessary to formthe capacitance as a pla?e_ In one particularly preferred

formof the invention, the switchi n gdevice | ggg,zo s a free’
runni ng mul ti vi Begdte Fﬁ%“bgkﬁ FaB &ﬁ?Eﬁecﬁﬁp+?§ T P RtP® of the
swi t chi ng devi ceimpuseshmahufacuring embthaﬂn’abtwhhahin@yndletbeen two

states, such as d@sﬁ%‘é Of el %&Q&p&é”ﬁt""@?rﬁbﬂ H@%‘}é‘t@oﬁeﬁﬁw

dlscharge of the sai capaC|tance t.s sald varratiron 1s fhe | engt h
of said tine intfammthe detestornwight peflakgphate of ngubskanikiah t he
output is gn at dast a particular said- state during each cycle, such as by "

determ-ning the length of .the o d/ qr arts f each, cycl e of out put :

of 30 the nult|V|bF§i8& c%ueﬁ igﬁ 38V %ﬁgﬂglﬁu ?|%¥%YH§% 3%ay include a o

Schnmitt gate dewohgjmct r&etanqmrt wiiichhpelmibspmogesexibild fytimfthee

swi tching devi Cepasial Jq @ﬁﬁﬂédl%heoéeth%ec thgtgﬁcé kind in which the
toafir

out put i's conditione st state e _i nput 3 thereof is at
one state and wher eudson theafaveptden: g8 opgt §°6'F‘ %ﬁecﬁ‘wt?ﬁ”e?ﬁ%al d one
state to anet herbyp e gﬂwl@ﬁqwbﬁ Liggitt chedntom 486 0pgoeidimg Gan sai d.

electrlc field therearound, said first means being
 arranged whereby in use of the detector said electric
‘field is at least partlally dlscharged in the presence
of a said object in the v1c1n1ty of said. first means
‘15 to effect said 1nf1uenc1ng of the rate of change
and/or discharge of sald capac1tance. By this
construction it is not necessary to form. the
capacltance as a plate. In one partlcularly preferred
' form of the invention, the switching device is formed
20 as a free running multivibrator, the output of which .
comprises said output of'the-ewitching,device and NS
which output is switched alternatingly betﬁeen two
states, such as on and off states, and wherein the
rate of charge or discharge of the sazd capac1tance
25 effects said variation is the length of said time
interval by determlnlng the length of tlme for which
the output is in at least a partlcular sazd state
durzng each cycle, such as by determlnlng the length
of the on and/or off parts of each cycle of output of
30 the multivibrator. Such a free runnlng multxvxbrator .
may include a Schmitt gate devlce, the output of which .
comprises said output of the-sﬁitching_device, said
' Schmitt gate device being of a kind in which the
output is conditioned to a first state when the input
35



|nput reachlng sald second state sald output belng 5 connected to said
input Vi a. a feed- back net vior k coupled whereby in use to revert 'said input
to sai d™6ne" dtate when said out put 'is conditioned: to said second state. .
Usual |y, .the Schmitt gate device is a Schmitt inverter gate in which cas
said one state and 10 said second state are | ow states and said anothééi:)
state and said first state are high states. Said capacitance nay provide
connpection between said input and one side of an electric supply for said
detector and an inpedance nmay be provi ded between the 15 ot her side of
said supply and said input. |In this case, thg placing of said input in
sai d one state may .act to discharge said capacitance and sai d capacitance
may be caused to reNeirgofnikt atusnéastete simd eﬂhﬂﬁedpdrhearolﬁrlakrbrls& BEXt

placed in sald 11 heokabePUENRL' 1 G0ue el PRIA AN MG OUILEL 02t e

- device, whereafter acitance™l charge roug ance from
sai d supply to caus&ase ghenputpub b %'ohwlwd)rk‘d %r&ﬁg%lﬂtéltp oowsrdd

sai d anot her State:.'x't'i'h'd reabﬁlaaotsasa §éé&§al§t£€@ctﬁt4 Wl behinghe
ot put is 25 agai n condltlone éo sai d second state for initiation of

anot her cycl @ of ofSRRecsRd kReFabY LRBUDAYIR drfeefPasic Met¥PTne out put
device for which t keuplieduvhekebgi dinSabel té revertiasdict inputn tiot saidcond

state are dependen n r o] a

this case, the sai E?“%l Ftsttg‘%r?egﬁdgn éaggué galg{: f%h%’lf%t%&efwsal E%gdhm
gate’ devi ce and op&esond tssaepf-ectvgaaglm WQ&@W%H%@W%F-%@ d
~capaci tance to an @xﬁﬁﬁknﬂqaeeéeek ?&t&hfﬁhﬁﬁléﬁ dde Faid d&ea%ﬂﬁhhﬁﬁhdls

B SeToger |1 ! e/ 0B brate ko 165 s LEELS R TPl
: state and said first state are high states. Said
capacztance may provide a connection between said
input and one side of an electric supply for said
detector and an 1mpedance may be provided between the
15 = other side of said supply and said input. In this
case, the placing of said input in said one state may
act to discharge said capacitance and said capacitance
'hay be caused to remain in its uncharged state until.
the output is next placed in said first state pursuant
20 to operation of the Schmitt gate device, whereafter
L - said capacitance is charged through said impedance
i ' from said supply to cause said input to be conditioned
progressively towards said another state until said
another state is reached, whereafter the output is

&

25  again conditioned to said second state for initiation
- of another cycle of operation, whereby the parts of
each cycle of the ou;put device for which the output
‘0f said Schmitt gate device is in its second state are
dependent on the rate of charge of said capacitance.
30 -In this case, the said first-ueans is coupled to the
,ihput of said Schmitt gate device and operates to

4

effect partial diversion of charging of said
capacitance to an extent dependent on whether or not
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The feedback network may for exanple include a-diode arranged to permt
conductjon fromsaid input to 5 said output ’in parallel to said Sghmitt
gate devlce tinder the condition that the input.is in said another st e and
the output is in said second state, but to preclude such COnéT

the output is in said first state. A resistance or other irn
10 provided in series with said diode. In a preferred fofm
i hvention, a reference device which may be. otherwise simla
det ect or above described i s provided-arranged whereby in use to provide an
out put which can at |east be adjusted so g@s 15 . in the absence of an
‘object in the vicinity of said first nmeans to be substantially in phase

Wi th said outpuin adbizaitd ifsr present ig khet vﬂcbﬁﬁtpr?m&?ﬁf angae wher eby

i ntroduction of { i_ni i'rst means
differentially € f%fectgk%ﬁl %gth§8¥EiP§n%xn§Eﬁ§Ef$ VForator and said

ref erence devi ce whdiéhfeedbacknaetworkr nayi Aigrnexanplerinakydg e | engt:h of

the said tine idicde alrrdig elalgt%t peeadlt eaﬁdﬁxﬁhsnofr&besﬁﬁ Ppdt@eof 1S
varied as conpared to.th Ien P@ée he corrgsgon |Eg tine interval for thea

25  outplt of IS M er 88d: REhB} EE egr%ee Sedifiad obj ect
“can be det ect edntgenjeﬂm:tqamglm:liencdmdtt ithe mhpﬁe iseinupid samthdie free

runni ng mul tivi o € e.:dey|.C e ri in. the same *
State in this CEag f@e“‘?{ oA 187"l sObn R PEIEY Bt e
device are prefRFesiude Gﬁ%‘é&‘é‘&é"%wﬁgnt §h§yﬂ%hp’©h|§% imesaidre of o/

begi nni ng of eaﬁrslyeﬁtﬁﬁé‘ t be regigthncehoreathet Ninped ficte gdrent, the

ref er ence;evi G v e Yol Yol w18R01L18P308a5 M 7 10 sald fiTst means

In a preferred fo:m of the invention, a reference
~device which may be otherwise similar to the detector
above described’is provided arranged'wherehy in use to
provide an output which can at least be adjusted so as -

15  in the absence of an object in the vicinity of said
first means to be substantially in phase with said
output of said free running multivibrator but arranged

. whereby introduction of the bbject-to the vicinity of
said first means differentially effects the free

20 running multivibrator and said reference device .
whereby, for the free running multivibrator, the A
length of the said time interval during at least one
cycle of the output thereof is varied as compared to

the length of the corresponding time interval for the . <
25 output of the reference_device, whereby the presence
of said object can be detected by detecting the >

condition where the outputs of the free running
multivibrator and reference device are not momentarily
in the same state. 1In this case, the free running

- 30 multivibrator and reference device are preferably
lnterconnected so as to synchronise the time of
beglnnlng of each cycle of the outputs thereof. In
another embodiment, the reference device is provided
with second means similar to said first means for
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varying a said ti-ne.interval for the-output thereof, corresponding to the
sai d thg.lnterval t‘he*l engt h ‘of which is varied by influencing the rate

of change and/or dlscharge of said capacitance. 5 The |nvent|on Ly
al so be inpl elrented using a conparator arranged to switch the output s
thereof when the signal on one input thereof exceeds a reference |evel
applied to the" ot her input, said: one input being connected to said
capacitance, said 10 capacitance bei ng arranged to permt progressive

chargi ng t hereof when the output of the conparator is in one state during
each cycle thereof, and to effect dlschargln t her eof . when the out put of -

the conparator is subse uent n .anot.h dur e cle of 15
oper ati on t hereof V%%%&éhn?tﬁﬁgilﬁﬁy éW&ﬁ gt%@ b&laugﬁ%t ?ﬁﬁe *the
conpar at or r-eachi ngo:smwbasmimgemne ﬁ@/ﬁda:dnd:meelaftﬁevalmgtbé Henghlare® of
sal ¢ capacitance !gnfgpe b 1S U 1P égtﬁe%ﬁl@a&%nga«ea 881 gngAgaci tance,

said tinme interval each 'said cycle for which said
output of said conpad ebrdischargsiqf GddcapcitanGeer state. That is to

sdy, | nI this saﬁe tlhe 'm]‘gépiﬁﬁvé}ftitdie e RS We Wgeenseat asing a said
interval on each cycle of the co t.or out t s

ths case 25 BHH%E?EQFt%FE ne | ﬁuﬁﬁéﬁ L%a??%??oﬁﬂg¥eégld
tinme interval mhenwhanobbecslqmalmnn Qﬁ&nxnnntI§h§ﬂﬁ°ﬁé#ﬁ§esﬂsthls ki nd may

be:provided with a pefesRosel SADUB P e e HLMRT At ,| Bagasbak! ar
mayvto the first - nmentioned_ conparator._ 30 The . nvention |s further

described with ref dPBRECDELNG %Rﬁﬁﬁﬁﬁuﬁﬁrﬁf%ﬂzﬁﬁﬂﬁﬁ}FQFqﬁhl5ﬁl Figure 1 is
a circuit di apeam ehpasielhes!bebid cArranyud ttal exhitn progredadve with t he

| nvention; 35 charging thereof when the output of the comparator is
in one state during each cycle'thereof, and to effect
discharging thereof when the output of the comparator
is subsequently in another state during each cycle of
15 operation thereof, whereby the’ time period between |
said one input of the comparator reaching said.
reference level and the effecting of discharge of said
capacitance is dependent on the rate of charging of
said capacitance, said time interval being the time on
20 each said cycle for which said output of said
'\yj | comparator is in said one or said another state. That
is to say, in this case, the output'of the comparator
changes state for a said interval on each cycle of the
comparator output. The first means may in this case

»

25 be connected to said one input to effect variation of

‘).

said time interval when an object is near thereto.
Embodiments of this kind may be provided with a
reference comparator otherwise operating in a similar
way to the first mentioned comparator.

30 j ‘The invention is further described with reference
to the accompanying drawings in which:

-Figure 1 is a circuit diagram of an object

detector constructed in accordance with the invention;

35



6 Figure 2 is a timng diagram showi ng wave forms in use generated in the
detgplor of figure 1; Figure 3 is a circui-t diagranrof’ an alternativg_form
of det'ector constructed in accordance with the 5 i nvention; Figures 4
and 5 are timng diagrans illustrating wave-forns appearing/in jhe circuit
of figure 3 under two different conditions of operation th:réﬁﬁ" Figure 6
Is acircuit diagramof a further 10 det'ector constructed i n/accordance
with the invention; and Figure 7 is a timng di'agram show ng-wave fornms -
appearing in the circuit of figure 6 underg one operating condition thereof;
15 Figures 8 and 9 are circuit. dlagrans of two further alternative

- forms ofddetectorhcqq_ z@CUBQs gzaama ﬁ&%l ahhshb&zh %abéoﬁorﬁgthlgure
10 is a diagram show e ect I_ncor poration
into the detectdt B énetpﬁ t't"?nggﬁc &F&F 16 ifor which the
circuit is shown |nEMngme31usmd udasuatSdhﬂgtam umeanealgaraaeﬁvbaV|ng Its
| nput_ connect eodnd i Ifetietiidir Rbridt ARAY i/ Gciuiflance’ B9

-out put . of _the gate connected to the 1nhput via a agack network -
com pr|s$ng alﬂ&ﬁ&ﬁ%ﬂn’R2 and a diode D1 connected in serles The diode #

DI has its anode coOigRize® 40 anlde 5 ARe! t@.in:.ﬁ@t aﬁk;raﬁsseuau%rahsﬁtgr ode 14
IS connected to theﬁ nput t%F%ggn%ﬁte %%E Q Sch i_nverter
gate @ is charitte ot tRe CSAFGuis gfafignze.e ouﬁgﬁﬁeds a
prede- term nechﬂce\aﬁlﬁfa:dwtomqmﬂwnd ‘ofhapgratioanthepeefexi sting high,
level to a |ow | eVG'p;gv.é'emd q_rg Y ml@gila% glfggalfumgg ude drops
belom/thel§5 detector constructed in accordance with the invention;

and

Figqure 7 is a timing diagram showing wave forms
appearing in the circuit of flgure 6 under one
operating condition thereof; _ _

15 g Figures 8 and 9 are circuit diagrams of two
further alternative forms of detector constructed in
accordance with the invention; and

Eigure 10 is a diagram showing a poss;ble form of
electrodes for anorpcrat;on into the detector of

20 flgure 6. '

The ob]ect detector 10 for which the circuit is

shown in flgure 1 includes a Schmitt inverter gate Gl

having its input connected via a resistor Rl to a _

positive supply line 12. The output of the gate Gl is a
25 connected to the anut via a feedback network com- '

prising a resistor R2 and a diode D1 connected in . -

series.  The diode D1 has its anode connected to the
input of gate Gl. A sensing'electrode 14 is connected
to the input to the gate Gl.

30 - The Schmitt inverter gate Gl.is characterised in
that when the input signal thereto exceeds a prede-
termined level, the output level changes from a
pre-existing high level to a low level. Similarly,
when the input signal magnitude drops below the

35 ' '



7 predeterntned l-evel the output rises to a. hlgh IeveI The out put si gnal
maveforntts ot herwi se independent of the input signal waveform The .
detectof ‘1Y i's dependent for its operation on 5 t he exi stence of §gt %y
capaci t a¥ between terminals of the gate GlL. Al though the interactipn
these stray capacitances with other integers of the circuit nmay be co

the node of operation of the circuit. of the-detector 10 can be understood
by considering 10" only the stray capaC|tance Cl as existing between-the
input to the gate 61 and the negative supply fzine-16. Assuming firstly that
the capacitor O is discharged and that the voltage conditions of the diode
Dl are suth as to ptedbméeminedu&eVem thereutputheisagatotarhigh lénekull

charge, via the- rghistatefh S3ohU! hhaeueh! 20CopRellst 1Pl lendlRe aSEE

GL will rise front om1v reSS|ve wth timeto a
risé is shewn by réﬁéréﬁ@étn§ﬁﬁﬂé ?VFﬁ°Fﬁe wavef orm of 't he gate |nput

signal Vin to the gate &aedaetet:edrauo agpenﬂén£| goteifs operagiomién
time, the output fromthe

g con&ﬁ%gon ag indi cat ed at
23 in the wavefor m=Gf &S 3P€eoﬁfpﬁfr§¥gﬁﬁpa96 #0§fo R eI R 2GR e 2.
After a tine interwofl ther gatehelvol Adghought thei ipteractijancofiltheses to a

threshold 25 . lev e n [ e :

time interval ther% rh%?c%%%%?t%ﬁg&g g?r Beﬁgk E?té?ersﬁ%?t§%% %?f%ﬂfé ate
Gl,is altered to aWPNWb§tSPEP&?xnnﬁhsa@@§eb9 r@PEFéﬁé@nnﬁﬁeF%? erﬁﬂltb" in-
fi s}ut e 2. \Wilst, ofr theokﬁlt!ctbbe 10i eda Bk ueaesetooaeeﬁeéeﬂsmenng

non- conduct i v, because EH ut from, % Q hesta the‘_

fa CPn the ot o oBRIT: the BRERF. qPbRALkaRsE FR o8 FRLsCing, efedh stiehas

its anode, at the input tto the gate GIl, and ahelgbgatpweeaupalythanethé.
cathode, so. that tRgstnide firstly that the capacitor Cl:is discharged |

- | and that the voltage conditions of the diode D1 are

_ such as to preclude conduction thereof, the capacitor

15 Cl will charge via the.resistor Rl so. that the voltage
on the anut to the gate Gl will rise from a low value
progress;vely w;th time to a high value. This rise is

- shown by reference numeral 17 in the. ‘waveforn - of the
. gate input signal Vin to the gate as depicted at "a"

20 in' figure }. During this time, the output from the
gate Gl is in at a high condition as indicated at 23
in the waveform of the gate output signal Vout shown
at "b" in figure 2. After a time interval tq the
voltage on the 1nput to gate Gl rises to a threshold

25  level indicated by the phantom line 19. After_a
further time interval therefrom, -denoted by .t,, the

- output condition of the gate Gl is altered to a low
- state as indicated by reference numeral 21 at "b" in
figure 2. Whilst, previously, the diode D1 was

T 30 rendered non-conductive because the output from the

' gate Gl was at a high state the fall in the gate
output to its low state has the effect that the diode

.'has its anode, at the input to the gate Gl, at a
higher potential than the cathode, so that the diode

‘\

&
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'35 8 becones conductive mhereby t he capaC|tor Clis dIS- charged quickly
through the diode D1 and resistor R2 to the output of the gate Gl. '\‘_
Thereafter,. after a tine. interval [err] fromdischarge, the output of the.5

gate G is again placed in a high state and a new cycl,e of Yation begins
with a fresh charging of the capacitor ClL. The tine interv after
reaching the threshold 19 and before discharge of capacito begins i's -

due to internal delays within the gate GI 10 which causetfe switching of
the output to occur at a later tine than 8he alteration of the input state
whi ch causes that output switching. Simlarly, ‘the tinme interval t3 after

t he out put reamﬂmxestecdmﬂmtmee mqm dthe tmamgmm@t ds d¥sygai ned

after 15 di sg i inthe
gate which hol C}t‘é‘%%é‘%‘lﬁu the éoﬁw%%téél :Sp éh e1'rét§|:)5l'rrse&% " .
not wi t hst andi nEP t ¥Re 9% 'F‘Fuﬂﬁ theerte Ghw ﬁh%{%ﬁﬁt‘%r #ESRrdye of the

capacitor C.  €imé eEpeReral| v tfwommscﬁargétﬁméaaﬁpuﬁ delthe?0 low for
the time_period é;#i as sho
S

25.in th si gnal . wavef orm The :
device 10 t hus9¥ ‘T‘?tale%s%a%%%e% h & Bigh %a%%’t% & MiYi-vibrator, &
the input and m%sltOﬁmwmmmfbm widtipra sﬁreslpe:han‘gﬁmg:;aﬁ gshens are

25 .representéﬂlﬁéz@&%ﬁ 29pi & SPfd | MPLerddL (S OHH?cl?:En gpaand " Db
in figure 2 %éheac cycle of _the output si ghal , e, gate_ O tput

exhibits a negdft¥ At pefore disghaxgs %rﬁ%ﬁﬁ‘ﬁe&%ﬂf qual to t3.
The el ectrode ﬂégiﬁsa{:i acngsdm mwvﬁn@fé wichid athe sgede &1 i n the o/

ter ear odf pula =154, e Coft iftad FE i IRIBIE R e 4 fietd-
later time than the alteration of the input state
which causes that output switching. Similarly, the
time interval t, after the output reaches the low
state and before the high state is regained after
. 15 dischafge of the capacitor Cl is due to internal
delays in the gate which hold the output in the low
state for a short time notwithstanding that the input
state is low pursuant to discharge of the capacitor -
Cl. Correspondingly the input to the gate Gl is held
. 20 low for the time period ty as shown at 25 in the input
signal waveform.
~ The device 10 thus comprises in essence a free
running astable multi-vibrator, the input and output
waveforms of which comprise repetitive cycles as are
25 represented at 27 and 29 respectively iﬁ the waveforms
at "a" and "b" in figqure 2. 'During each cycle of the.
output signal, the gate output exhibits a negative
going pulse 29a of intervaluapproximately'equal to t
The electrode 14 is arranged in any convenient
30 form such as in the form of a. conductive wire or plate
arranged to generate an electric field therearound
pursuant to application of signal thereto during
charging -of the capacitor Cl in each cycle of the
input signal, so that when an object such as a -

30
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charging of the capacitor .Cl in each cycle of the |nput signal, so that
when am§9b1ect such as a 35 “9 non- conducting object is brought into
proxXimtyYyto the electrode the charge on the el ectrode tends to be

-di ssi-pat ._By this means, the rate of charge of the capacitor C dur
the chargi ng period of each cycle 5 is relatively decreased so that
time interval [err] is increased as conpared with the static condition -
where no object is nearby. The extent to which thiis effect occurs.is
dependent upon various factors such as the ov&ral |l inpedance |evels
prevailing in the - 10 circuit, particularly the values of RL and.C and

the repetition rateoRfcenduaking |eRIRCE cby BROnght Hn b Proxiaity &@ tthe
-General ly, frequengiéstpbdd hehe cledrgd ch Mie r@%&&dﬂ&)lwﬁé d&ssest ance Rl

may_be chosen to be of . lar 3%ge such as 2 J.err onmner ¢ 15
avai | abl e devi ces BSEHRAE %‘g this Mea gy i {an Q‘%@" (?rfas"‘fy
being a nodifi - caeapacntot hEl aduzimge e cafging epér:.dd:—;raf tefamate cmﬂe t wo

Schn1tt i nverd er gaLe infed
resistor R3 tsf) a pgél At g 5§'eé£?é6&}1e§}gst%l | st Lgate Z’%et%as % sh nput
connected via a reé?s%-%?rﬁlsﬁ @me&h%fsﬁw asnddidan VRS,

‘the latter being Cﬂﬂéﬁétﬁ’d @jé@@ﬁé%&ﬂi her'rﬁéséﬁéﬁ@ d@mﬂ%ﬂ i seri es
___netvvork across -the él ve sugp:'% %@p % and ne tive: s&o | i ne %g 25
The inputs of the SHESGEIESCHR S i SRTisus FRmaRR
:regﬁective feedbactslthgsovttai& impedimce cherels resvwailiing .in Miree . -
Bnode connent o to Pheurer pEFELePladll Sulg JEEPTE BOME I A W 3
to one .-end Of res,g@g@t;@lon1$§¢e of the oscillator represented by the:

' gate circuit. Gener;lly. frequencies of the order of
2 ﬁnz may be.employed, ~Resistance Rl may be chosen to
‘be of large value, such as 2 M2 with commerciélly .

is ava;lable devices Gl such as type 74C14., '

o Flgure 3 shows a detector 31, being a modzf;-
cation of the arrangement of fzgure_l Here there are .
two Schmitt inverter gates Al and A2. Gate Al has its .
input cqnnec#ed via a resistor R3 to a positive supply

20 line 22 whilst gate A2 has its input connected via a
resistor R4 to the moving contact of a potentiometer
VR5, the latter being connected befweéh_twc further
resistors R6, R7 in a series neﬁwofk_across the
positivg supply line.éz and negative supply line 24.

25 The inputs of the two gates Al and A2 are connected to
the outputs v:a respective feedback loops which -
include a_common resz;tor R8 More particularly, the
feedback loop for gate Al ihcludes_a diode D2 having
its anode connected to the input to the gate Al and

- 30 its cathode connected to one end of resistor R3. The

other ghd of resistor R8 is connected to the output of

gate Al via a further diode D3. The feedback locp for
gate A2 includes a diode D4 having its anode connected
to the gate input. . The céthode of the diode D4 is

o
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other end of resistor R8 is connected to the output of gate Al via a.

further di ode D3. The feedback.|oop for .gate A2 includes'a diode, D4 Ravi ng

its @anode connected to the gate input. The cathode of the diode D4 is 35
10 connected to the same end of resistor R8 as diode D2. The—gther end of
resistor R8 is connected to the output of gate A2 via a di D5.. Diodes
D3, D5 have 5 - their anodes connected to resistor R8 an ei r cat hodes

connected to the outputs of, the respective gates A ; A2. The-outputs of the
two gates Al and A2 are al so connected vial0espective resistors R9, RO to
the collector and base respectively of a transistor. 10 . TRL, the enitter
of the transistesndédtddi by tivensatedend Qi]ereﬁ;g%tmr/eR%lﬁsﬁJI%ﬂ-qqﬁhélm

Qut put fromt he3§§r§€ﬁérﬂ&$%¥é&%%% éé,{@ee’%@e@ogmegﬁ@d to the

collector of tr ansi st or

I S_NPN. § 'S -
2N3904. An el econtput30f sgateah2 1¥ia 2 Aiede H3ctr ﬁeﬁ%dﬁ‘&
describedgi s Coﬁﬁéiieﬂné&eéh@oﬁﬂ@éﬁedotﬁaiésf%tofrRSKHnﬂﬂtheEraI|on of the

e

det ect 1, the two_gat t '
brevi ousl y descrrbbadga; eopgectry €8 tAEIuAtutd S g Fedilicetvd 10 -
the gates Al angaf@sanll,naBat i The soptbytsiof the teorgates Al AnEA4nd C3
respectively, bg # aggBG&&ﬂL&ﬁ&a&Agsr:@Egees étéf&afagﬂsé&ré)rmycmm NEt .

pul se wavef or ns §¥ S |nd|cated at (a) and
~(c¢) in figure 4thh|nglestortﬂEdobﬂﬁﬁtrﬁﬁeﬂSF%Vﬁ e°€o?r %rmaveforqg

as f' ndi catgd at rlﬁb) eRd &fiteesnest tnal ¥ransisforeTRL !be:.ﬁggmendg:ted
reani ngs to t hote 558 PERRLLRe APEBrY Lhaeuatcy; BrFERLFroR BHE 5 1
circuit is taken via an output line 28 connected to
the collector of transistor TR1. Transistor TRl is
NPN type'sueh as type 2N3904. An electrode 30 similar
is to the electrode 14 previously described is connected
to che input to gate Al."" . ' o
In normal operation of the detector 31, the two
gates Al and A2 function in the same way as the
previocusly described gate Gl. The capacitances
20 . between the inputs of the gates Al and A2 and negative
supply line 24, represented'as C2 and C3 fespectively,
being repeatedly charged and;discharged to pro@uce
input pulse waveforms for the gates Al, A2 respec-
tively as indicated at (a) and (¢) in figure 4 whilst

25 the output signals have-correqunding waveforms as

L

indicated at (b} and (d) respectively in figure 2. In
figure 4, reference numerals corresponding to those
used in figure 2 have similar meanings to those
ascribed thereto in the description of figure 2.

3d " If the gates Al and A2 are electrically similar
and the remaining components of the reSpective parts
of the circuits associated with the gates Al and A2 o,
are similar the rates of increase of the input '
voltages at the portions 17 of each cycle thereof will

35 be the same for each gate in the case where electrode
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""If the gates Al and A2.are electrically sinilar ?ng &F?hrfﬂgln{ g
ggnponéhf%.of‘the resbeétibe parts of the circuits associated

; i ch e
?ﬁge;ortlons 17 of each cycle thereof will 35 be the sane for each g

LA O near an object, or-canbe made 25@
in the case “here\eLECtrOdetiong?estggF The threshold vol tages will -
sane by adjustment of poten oforms for both. as indicated at "a" and
‘be, simlar so that4the_:rpgé rﬁg sane and ofit he sane duration, mhl|S; iﬂe
"c" im 5 figure 4, wi : , ' with simlar durations o e
: ) or. ' W se be of the same w I'mie _
out Dugt }"’s‘ée;gf o d}"f'bcHi.«lf"ﬁ{(cg;Wm#- &n stjectl dh'cabe ‘{hgde”ffﬁ*gg'r‘gea?gi@m ve
~Discharge of the mﬁﬁé}‘?@?ﬁ%ﬁﬁ'ﬁmﬁr gh -&é’&pé&rﬁﬁéoddodes D2 -and.
Ba. o el | a5 nrSHRLeR et o bes edmide e *hatspae! iyguene of the -
D4, as well as t PR ke . enl,h Low gopdit .
diodes 03 and D5 WeSefama seecchs 98! Lndlcatha ghepa Loy ondltions.
‘Bocause of t8is aqﬁ@ﬁﬁggﬁghgﬁéétg?:kseéﬁﬁmﬁzggﬁoeﬁdtherssmﬁeduraemaangcg
£ threshord vol ¥tk Sﬁeftaeeoszmu&t'kavgferﬂjsswmgﬁinfa&tbﬁgﬂ be an 8" £
;%?'the CapacitansameC&i&hds@ﬁi%%goagté@gfﬁﬁgnggéeog?ﬁa?cﬁ;ggegpign@ | ow
20 g lxanple 10 ! BReC %ﬁ%e‘ﬁ}s 5 ﬁ%#ﬁ@a #6r "bApandt adCteif2f viardli pde D2,

: fte\:’l( e a. di schar ggpggtghgggeg:ﬁi thel yapaboranies 2 &b %%ggﬁgaa%% wfthae
e L e e A o A3 ok dacihta aavanas) s
e’ ow stat, o SHELEh proeeetive Giobimime aet b4 pred R PR | A1CS 2
C3 of both -gates.through the common resistor D8 and a respective one of

' the diodes D3 and D5 when the respective gate outputs
. - are in low conditions. Because of this arrangement,
+ 15 the result is achieved that in the event that the
input of one of the gates Al and A2.should for some
reason reach its threshold voltage before the other, a
- ‘discharge path will be pProvided for the capacitances
C2 and C3 asscciated_With both of the-two gates. Far
: 20 example in the case where the gate Al has its output
iv). L placed in a low state,.a;discharge path will be |
provided for capacitance C2 via diode D2, resistor RS
and diode D3. Similarly, the gate A2 will then have

'. . its capacitance C3 discharged through diode D4,
25  resistor R8 as well as diode D3. 1In the converse case
s : o - where gate a2 first has its output placed in a low

State, diode D5 provides a discharge path for the
capacitances C2, C3 of both gates. a
Figure S sﬁows input and'output voltages for the
30 two gates Al and a2 for-the'condition where gate Al
“ ‘reaches its threshold voltage before gate A2. " The
input signals for the gates Al and A2 are shown
respectively at "a" and “c" in figure 5, whilst the
. output voltages are shown respectively at "b" ang "gr
35 '

Al Jand A2 ‘are similar the rates of increase of the input voltages at. . .



Figure 5 shows i nput ‘and out put- vol tages for the 30
for the condition where gate A
~A2. The input signals for the gates. A

tmo gates Al and A2
reaches-its threshol d vol tage before gaﬁe
and_AZ are shown respectively at

a

~and "c" in figure 5, whilst the output voltages are shown respestivel y-at-
"b" and "d" 35 12 in figure S. In figure 5, reference al s |ike
pee,

those used in figure 2 denote sinmlar features. In this ins
~ of a supposed greater charging rate of the G
gate A, the part 17 of the maveforntof”thé |nput voltage Vin to gate Al .

_ relatlvely of greatgr slo

FH g’:’t Eah‘%hn é‘-‘#‘#&g '.E'e‘t.l %?__,p ervaglﬁ H‘y o the

i nput vol tage . Vit o iRE

“interval betweerthose masedmmffamma;umglem‘te Mpsztesﬂ:ucssoand t he

reachi ng of the thres#}plg.‘véal

Otb%@al&)éel e algubgoeahatgﬁale&r' ess

t han t he correspondlng |nterva err for t he ot er gate Fol |l ow- ing
“the interval [erf1aXHND KRR :.,tlanpg Cev &sg

bei ng the

gigbed: withy state

after the w®inme Iqttﬁ\ml ttﬂépanaswe:\ﬂmyzadefmmbect ahe Gheat after an

i nterval equa

‘because
apaci t ance. C2 associ at ed mnth 5

AT Bgai n revariirad ViR Y g L 1 fayarivaly ok gke e A R

begi n: i mediat elghmmm@éfm mmww& ife offi hestiapatof the 20

output of gate A}

further time |nter
~referring to t het ‘o RAing {hgd

or the reason nOM/descr Mor.e particul arly,

eivegh dnrigtiog of, chazginds,

vali# i Y el Yae® A 1 Pgﬁdthg 2ik@Wipkakeallor a

it

“will be seam thasg hﬁpamdfteczmaeﬂm:lhé teachdad of 2he th&esma A2 is not

reached until

15

20

25

30

35

t he
. [err] the output

correspondzng 1nterval t1 for. the other gate. Follow-
ing the 1nterva1 t'l, the output of the gate Al is
reverted to its low state after the time interval )
as prev;ously described and then, after an intervil

- equal. to the prevzously descrzbed Lnterval €3r -the

output of gate Al is agaln reverted to its high state.
However, the capacitance C2 does not begin immediately
charging after such re#ersion to the high state of the
output of gate Al because that input is maintained in
a low state for a further time interval for the reason
now described. More partlcularly, referring to the
output voltage waveform of gate A2 at "d" in flgure 5,
it will be seen that because the threshold voltage for
the gate A2 is not reached until the time interval ty
which is greater than the time Lnterval t'l_the output

of gate A2 is not condltloned to its low state until a

somewhat later time than the corresponding condi-

- tioning of the output of gete Al to the low condition.

It should be borne in mind that the placing of the
output of gate A2 is a lew-conditian will occur after
the same interval as before, namely interval tz, from
the pass1ng of the threshold voltage on the lnput.
This interval zs as mentioned fixed by the Lnternal

Voitddle | UGS dy IR 19° 1Y $RhGRVAAY 40S! ks RheTVa

g

-
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t han- The car respondi-ng -condi - tioning of the output of gate Al to the\
condi tjj o 30 It should be borne in m.nd that the placing of the out
~ of gat’ A2 isa l'ow condition will occur after the sane interval as befor¢,
~nanely interval.t2, fromthe passing of the threshold voltage on the input.
This interval is as nentioned fixed by the internal 35 13 configuration
- of :the gates. Thus even though. the capacitance .C3 will inmmedi ately be
~discharged when gate Al "has its output.condtdioned to the |ow state,. that
“is say simultaneously with_the discharge of 5 capaci tance C3 associ at ed

with gate Al, reéﬁafgﬂﬁaﬁ%q%o?ﬁ the gapes: rFRes evenfthaugh. #hdinot begin

unti| a}‘te{ a “6& phB8ieanak . €S FidIn ififedisteDf mmiﬁnﬁge& mgax co][rbl ngd
.intervals [err]lnterv err eV| joned.. a fixe
“time interval. 182 ate #‘ {‘Wﬁe%'lt'?h%u?ﬁﬁ% ??ﬁé?g’a ‘T %%r%%‘%sse%aﬁ%’r t he
gate A2 will thetbatpﬁs s&ygaisul@aueouekmrwnﬂhtbhetélsmﬁﬁrgeenﬁ wher eupon
A he capacitsgancesg q?gg S i ther.
“di ode D3 aﬁd charé?aé@ o?ﬁgcggéé?¥%%%%29%§h ﬁ%@é (%Efae%géﬁgl t he
sane tinme. The BEFPOEhFoFaRﬂFbﬁa¥ﬁ€s|ﬁ%u?n§d¢§age°§%PQﬁuhﬁg%n|%P d. 1 ow
X cor r espondi ngh¥thengt BeRedi ateEPADAE dffbﬁhthéatlﬁeﬂﬁlé*ﬁlﬂriﬁcrgate A2.

-ﬁéﬁﬁz'st.?fs thr coforhengpppines "thigridls' thoce TFol, vhfberdaf I, 000 0
- - ottputs of the gagesnAlaanﬁreﬁzauslhehdnhégneﬂvea fixéed t time niptéredile. sane . -
oL L PN e’ B Wb sl R UL O P L
or- “ A2 will the output of gate A2 be reverted to its high
| - state whereupon the capac;tances C2 and C3 are left
with no discharge route through either diode D3 and
. charging of both capacitances C2 and C3 will begin at
. 15 the same time. The period for which the input wvoltage
to gate Al is held low is correspondingly lengthened
as coﬁpared with- that prevailing for- gate AZ. -
A result of the above is:that in the condition
mehtioned,-where gate Al reaches its threshold before
20 gate A2, the intervals for which the outputs of the
gates Al and A2 are held negative, whilst being of the
same duretion.(ahout'equal to interval tz) no longer
. coincide exactly as in the case where outputs of the
. . two gates are simultaneously conditioned at high or
25 low states. o '

. of gate. A2 is rot-conditioned to its low state until a sonewhat Iater<§§§9 -
| ) "
t

< L . The. trans;stor TR1 operates ‘to detect a condition
where there is phase_alterat;on between the parts of
‘each cycle of the outputs_of_the two gates for which
the outputs are negative. More particularly, the -
30 transistor TRl is operable to provide a high output
only under the  condition where the output from gate Al
© is high and output;from gate A2 is low. In other
conditions of outputs from Al and A2, the output from
~ transistor TRL is low., Thus, during normal operation,
3s ’



25 |ow states. The transistor TR operates to-detect g condltlon wh
there is phase alteration between the parts of each cycl ‘e of t he out put\awof
the two gates for which the outputs. are negative. Mre parti arly, the 30
transistor TRl is operable to provide a high output only undgr the - =~ ™
condition where the output fromgate Al is high and out put ff ate A2 is
low. In other conditions of outputs fromAl and A2, .the out from
“transistor TRl is |ow Thus, during nornmal operatlon 35 14 the outputs:
Al "and A2 will be 'in phase so that the collirtor and base vol t ages of
transistor VR will always be the same ‘as each other and no output w]l
resul t fromtranstlséwuﬂ'ﬁﬂj:s AMheand A2 vild zbqoriaxseptﬁase sibi mﬂaa::ehimt

bet ween the out pu gg@% ,_ara\?d]g} RARI0d. of
time during each ¢© % f*e 0 zsopr;e&r]g{&(#lm%‘#l%#eé devi ce ere the out pu s
| i kewi se are the' %émr Hehe [Bagie @S |eagh iIokher and, nohowteRE widilcat ed

\tﬂﬂere thﬁ out pu:} ﬁ%smefz%ntu&ams;swwmd l%étiha?%ﬁeghéﬁ w@magate ﬁZ

ere w e sho me. i nterval corr 0, egi.nni n eac
negati ve gogng patts Hreqt b a?ﬁeé‘ oé“g '&R‘g‘? %ﬁ’tﬁ‘t %h g'(}llh

out put of gate Alstsllcbveamobuﬂamm peripd of\time Wurimneach at er

period, at 15 .t qgﬁi ‘;ﬁf@ he cycle «
of the output of E?fgkev&#ere ?‘? 3% t‘;&e‘. ow ant?q'{tﬁte out put .
of gate Al is highikewige fﬁmh%fsmmm%mm |q;hslqm-|| Hewevgn diy | se v
-to an output fronuqé akpsd t fid ildd tdd lwHd e H@id Gutppdd oD aﬂ‘ee%ll' tid n

Phereis’a Hngi eSrRngREE Sads Bt Yo i e B s w
short time Lnterval correspondzng to the beqlnninq of
~ each negative going part 29%a of the cycle of output '
from gate Al where the output of gate Al is low and
"the'output of'gate A2 is high and a later period, at
15 the end of the correspondlng negative part 29a of the
- cycle of the output of gate A2 where the output of
gate A2 is low and the output ‘of gate Al is high. The
former of these two situations will ﬁpt-give rise to
an output from transistor TRL, but the latter will -
20 result in generetion'of a short output pulseffrom the
‘transistor TR1. Thus, where there is a consistent N
. phase difference between the ocutputs of the gates Al
and A2 there will be a train of pulses generated at
) ’the'output'df'transistor-TRl " these occurring at times
- _25 corresponding to the end part of each negative going
part 29a of the cycle of the output from gate A2. ) v
Similarly, in the event that gate A2 should reach its
threshold before gate Al, there will be a pulse from.
the output of transistor TR1 this oceufring at the
30 ‘trailing portion of each negatlve g01nq cycle part of
the output of gate Al. ' :
It will be noted from figure 4 that the electrode
30 is connected to the input of gate Al and thus, by .
the mechanism prevzously described, the charging rate

»
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' | train of pul ses generated at the output of
?pgﬂgf t'her‘(la'l?s’\;,LVIl!thggeaoccurrlng gt times 25 _correspondlngfto thetgnu part'_*\
of each ative 'going part 29a of the cycle of the output hrﬁg1gafore -hre
Simlarly, in the event that gate A2 shoul d reach: its thres Oh' be currg
A, there will be.a.pulse fromthe output of transistor TRl'ttlzfofhe
at1the 30 trailing portion of :each negative going cycle par

i the electrode 30 is
f gate Al. It will be noted fromfigure 4 that
gg;ﬁgztgd ?o ‘t he input of gate Al and thus, hﬂﬁ t he nfchgglégtgggggegfgé
' 3 of the capacitan
\c/imetstctrIgzt;tacei AIt h\(/am flh r%%ﬁ%%%%ﬁﬁé@%%%@t% g@itendd. giiddhbege of

the electric char gaelqu]e.:mammmcwmmemelrno@h?ﬁgaglgggta?%%usgced N |
2 toe the devi o Sl SARMzLS charge b A WiBrble S0rbEcuze, po in |

f ure
;gjﬂzfeéhemﬂgxlﬁg S |n |g cﬂﬂbhwiﬂheaheelertnodeaﬁoobgacthgg t he

tHhae ted

R S’m"w o hY 8eCertll 38,0 ace wher eby no
hat is t

BEtLL?ufg gerfvgd ;FCN#h%i%ﬁ%I ofieyiee ?HQW“ dRecfignrebfecthes -noved into

i ht o the vicinity Reftenttdometerr YRS 36 Ehesehaaghaﬁeﬂﬁtﬁheﬁ aseﬁﬁgaégsténce

S reac I hput
{Ticgshol _on each yehe of °%§%3= 5o eTpee-Ble. 30, 48 Ehnt tha: erens

giving rise to an 3G Japus vedtagesnof  thet twa- gatescAl Tadd Aihsgeué§e '
train fromthe outp@recénté&nihsEQQuIEﬂ3”a¥h9€ Qéségdeégagc ghig gg
detecting 20  ci pGUbhts bPePRh' bR ggnghegggy nglgggéut is derived from.
: transistor TRi. Then, when an object is moved into
into the vicinity of the electrode 30 the charging
rate of the capacitance c2 associated with gate Al is

15 . slowed so that gate Al reaches its input threshold-on

" each cycle of operation at a later stage than gate A2
- 80 giving rise to_an output pulse train from tran-
-sistor TRI. The pulse train from the output of

transistor TR1 may be passed to a suitable detecting .

20" circuit. In particular, such a circuit may comprise
an integrating circuit operable to integrate pulses
when present on output line 28 and trigger a suitable
relay Or other switching device for. operating a

_ warnlng device such as a lamp. _

25 ~ Figure 6 shows the circuit of a_furﬁher detector
4l. 1In this case, there are again two Schmitt
inverter gates A3, A4 similar to the gates Al and A2
Previously mentioned. Gate Al has its input connected
via a resistor R11l to a positive supply line 32 whilst

30 gate A4 has its input connected via a resistor R12 to

the movable contact of a variable resistor VR13,

Variable resistor VR13 is connected at one end to a

resistor VR14 and at the other to.a resistor VR1S,

This series circuit comprised of resistors R14, Rls

e

[
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an integrating circuit operable to |ntegrate pul ses when pr.esent on qut put
line 28 and trigger a suitable relay or-other sWitching deyice for i\
operdting a warning device such as a |anmp. 25 Fi guré _6-shows the
circuit of a further detector 41. In this case, there are &g two Schimitt
inverter gates A3, A4 simlar to the gates Al and A2 previ ment i oned.
Gate Al has its input connected via a resistor Rl to a pos e supply

- line 32 whilst 30 gate A4 has its input connected via a resistor R12 to

t he novabl e contact of ‘a variable resistor 18R13. Variable resistor VRI3 is "
connected . at one end to a resistor VR14 and at the other to.a.resistor

VRL5. Thi's serl@mdbNhauﬁb460#§ﬁi§é9roﬁﬁﬂésP§t6P§3R$EedR55r955 PO$E-and

vari abl e resi st Ci3ad aagl @S nelative! is¥epl pmhﬁelgne 32 and a
Q{h¥§¥§g§i hQ&ﬁ@ eBative gg Y

negative supply e inputs f tes A3 and onnected Vi a
respective feedFa& nSREES &3 aggnﬁﬁ 2T8s CORPFre ed to the
out puts t hereof respdatd vléaifhledblaa:ﬂd JLobps , i dpelludingatc cAfmon ceamatoed to

the anode g d di gl egted to one
end of a reS|st§P%%1§° Qﬁ%&%e%gQQFB?ﬁe reS|sEg Q&%EQ}EQE ug gd to the
cat hode of a di daputy oft Iqatandée@omnﬁﬁqtﬂét tgi she parAg e8nActiedeto the

output of the g éE%%oH@P%E Qhegah%dé4ﬂ65h@Qﬂ@e@bﬁﬁeEQeEthaaﬁée of a .

di ode D8, the cathoﬁ of that %ﬁﬁb q@ con ected .to tgﬁﬁsane .end o

resistor RL6 as ed?"odbf BGreFH'étGEt T RRd; of eEF?&sFBrt he \.)
anode of 15 a Xl t:hercoilpadm B, ﬂlleecaaﬂibﬁeoﬁf andiodei ®7cothecanddeo t he

sane end of4 rem%g__rhlaslilc_ nect eg.nt%d%omz %tel E}tggﬁ._vxggn eflpodes 07,

D9 and resistor nega I've sup resistor R17.
gate A3. The input of gate A4 zs connected to the

anode of a diode D8, the cathode of that diode being
connected to the same end of resistor R16 as diode D6.
The output of the gate A4 is connected to the anode of
15 a further diode D9, the cathode of which is connected
' to the same end of resistor R16 as is diode D7. The
junction between diodes D7, D9 and resistor Rl& is
connected to negative supply 34 via a resistor R17.
The outputs from the gates A3 and R4 are connected via
20 respective resistors R16, R19 to the collector and
' base respectzvely of a transistor TR2, the emitter of
which is connected to the negative supply line 34 and
the collector of which is also connected to an output
line 42. The stray capacitances from inputs to
25 negative supply are shown at C4, C5 for the respectxve
' gates Al, A2, ' : T
In this case separate electrodes 44, 46 are
coupled to the anuts to the gates A3 and A4 respec-
tively. The resistors R1l, R12 and R16 and R17 are
30 selected so that under the condition of the outputs of
~ the gates A3,_A4'béing-high; there is insufficient
current flow through diodes D6, D8 and resistors R1S§,
R17 to prevent charging of the stray éapacitancgs C4,
CS associated with the two gates. Thus, under

(3]
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The oubﬁuts fromthe gates A3 and R4 are connected via 20 respective
‘resistrs R18, - R19 to- thé col I'ect.or and base respectively of a tranS|stor5
TR2, tﬁ:i}en1tter of which is connected to the negative supply |line 34

the co ctor of which'is also connected to an output +ine 42. The s
-capacitances frominputs to 25 negative supply are shown at C4, CS

the respective gates Al, A2. In this case separate el ectrodes 44, 46 are
~coupled to the inputs to the gates A3 and A4 respec- tively. The resistors
R, Rl12 and R16 and R17 are 30 sel ected ¥9% that under the condition of
-the outputs of the gates A3, A4 being high, there is i nsufficient current
f1 ow t hr ough - di ogendbsions . ﬁhﬁrﬁeB@sz]%CFEGarﬁﬁﬂeizh?9eﬁ@#he%harg|ng of

the stray capaci bageesolid, 44 oRSe06ER e ib] S9CLANO (P! BeakdduisE Under 35
~17 conditions where no.objects-are. _near to &i t her el e trod 44 or

el ectrode 46, socpﬁﬁﬁenec"Bﬁﬁaﬁﬁeﬁ? Eﬂ%rgﬁh%cﬁﬁ?§°¥Fﬁﬁ%f M ¥ apacitors
. G4, G5 may char gehaggeheot Bhesthidsholacsalies hef t tive govesgatds p at | east -

Ynder 3 congit 04 b RRGRR' k6oLt oL D0l 041 URLERS 3 S L
~current can fl O\A/pbltentp999tevevgl|§pl yUtlﬁqloughlﬁ h@lmmn%t s’ﬂtﬂ ddyh t he

“di odes D7 and D9oa%§uhhaeuaﬁetggtéssastaaalﬂ4 b&UH - hildh's dderent can
|nterconnect|on of the di odes re5|sto 6 s malntained at a

hi gh val ue. e SE°&pBP§&FéY€dsPHB YtﬁP§°§9 ¢ oFAER 1 PURRNSI | so
| ohg as at Ieast threugh the Aibfasspof ahaengaaﬁdﬁehﬁwigbﬁ%hems&sﬁgh

o s TP, a0 LHA7RY! et e Bhge Bahe e Bibatl o7, OV e
. and resistor R16 is maintained at a high value. It -
" will be anreciated that this situation will prevail
so long as at least one of the ocutputs of the gate A3
" and A4 remains high. For example if the output of the
15 gate A3 should go low, although the aﬁode.of the diode
D7. will then low, the current flow through resistor
RL7 will be uneffected since flow can continue from
positive supply via the output of gate A4 and diode
D9. - On the other hand, under the circumstance where
'20_  both gate outputs are low, there will be no current
' - flow through resistor R17 due to flow from the gate
outputs, this flow then being blocked by both dicdes
D7, D9 which are then reversely biased. Under this
circumstance, the junction between resistors R16 and
25 - - R17 is freed from_being tied to a high condition so
that diodes D6 and D8 will be forwardly biased per-
" mitting current flow through resistor R16 and thence
-to negative supply line 34 via resistor R17, so
diécharging capacitors C4, CS. This discharge will
30  continue until a predetermined low state of the gate
. inputs is reached at which the voltage at the inputs
.to the two gates A3, A4 will be a proportion of the
‘voltage between positive and negative supply lines 32,
34._-By appropriate selection of resistors 311,'312,

[ 7]
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R17 wll be uneffected since flow can contlnue frompositive supply viathe
out put of gate A4 and di ode 09: On the other hand, under the ci r cunmst\agce

where:20 both gate outputs are low, there will be no curr.edt X1 ow throucj;h
resistor R17 due-'to flowfromthe gate outputs, this flowt bei ng -
bl ocked by both di odes D7, D9 which are then reversely biasied//Under this

- circunstance, the junction between resistors R16 and 25 Rt77is freed from
being tied to a high condition so that diodes D6 and DS will be forwardly
bi ased per- nmitting current flow through res8 stor R16 and thence to '
negative supply line 34 via resistor Rl7, so discharging capacitors C4, Cs.
- Thi's discharge WR16 macimlm il tage tpnédbt@ e Farag ihons age 9% gate

aiTvi Tl be o pr b K ‘? &{%y%:dtﬁa%e ipioRiil) (o O ?ﬁﬁgg ey a‘ﬁf Lopl

| v ) Sitiy negati v upp y

- lines 32, 34. Bjcepprbbshede £F RFIMRLYc B s"l’éf’d’r% 4o v :%é

- ang R17 ItheI vol aﬁaﬁofwwlet;@aiml@xwa@és?ﬁﬁ enetvatils Metngssh oy bﬁ rrade

“arbitrari y ow. s_may_be. ac ed, . ng the

val ues of RL andPBf* h‘n‘ée %‘EF‘?/’&Y %?%é tts}ﬁ v’é‘t%‘%? E)Jo‘% weerﬁ'l@ﬂ positive

supply 32 and thgreabetr thamathke /fumithe gralues Qﬁaﬂﬁ&iﬂ'—@:ﬁnﬂlﬁamues of

résistors RL6 angygl7. qu?@#S%hér@aY@éL@EQIf%@%t n ithidissapent also »
a

be chosen to be sufficrent rge as conpared with the effective |npedance

bet ween t he posi #+§@ be cn%ﬂﬁ%l§°I?ﬂe5?§ﬁ%ﬁ&F¥?k¥ RHCq es A3,
A4, when these aygthnthéceffgbtiveditpedand® Wetwedn nehentpomitcivef the

gate a5 or T BappLY, LESe Ba e fnd NGelinils SRR UL Otheds AU [illal O 0
gates A3, A4 resybenitbésefaretin tbadhiqbncom@mt&on, to permit
maintenance of the reverse bias of the diodes D6, D8
'in the high condition of ocutput from a gate A3 or A4.
In figure 7 shows, at "a" and "c¢" input waveforms
15 = for gates A3, A4 respectively for the condition where
-the input of the gate A4 reaches the threshold level
of that gate before the inpuf level of the géte A3
reaches the threshold level of gate A3. The reaching
of the threshold level for gate A4 is shown as
20 occurring at the time interval t"; after the beginning
of an input waveform cycle. ' The output of that gate
A4 is then placed in a low condition after the
following time interval t, as before. However, this
~ does not result in immediate d;schargzng of the
25 < capacitor C5 because of the aforedescribed holding of
the junction between resistors RIé and R17 at a high.
condition whilst the output of gate A3 remains in a
high condition. When later, at the expiration of the
time interval tl from the beqznnlnq of the cycle, the
30 input to the gate A3 reaches its threshold, the output
'~ thereof is, after the further time interval Y, placed
in the low condition as shown. Then, pursuant to both
outputs being low, the two capacitances C4 and CS are
immediately discharged simultaneously. After a
35



~the |nput of the gate A4 reaches the threshold Ievel of that gate before.

the i mpw |evel of the gate A3 reaches thewthgegpglqaleng;of gate A3. heN .. .
reachrﬂj':f the threshold level for gate A4 is shown as 20 occurring ébf
the tinFinterval. [err] after the beginning of an input waveform cycle.

~The output of that-gate A4 is then placed in a | ow condition after the
. following tine interval ferr] as before. However, this does not result I n

i mredi at e discharging of the 25 capaci tor because of the
.aforedescri bed hol ding of the ;junction betmé n resistors R16 and R17 at a

“high condition h at.g. A3 tion.
“Wen | ater, at- \tﬂ%" ‘33%‘5‘ % 9‘%)*1&" %%5‘9' 0%, Bmlgrgsg <§ %g?]?efr-g %% egi nni ng

“of the cycle t h@ndo a4 mspsrttgubstagaaele Séau%§§n¢Q§Slﬁr§%h§hﬂ higk
out put t her eof '%t“%fetermltﬁoix&ht Ree t:b@ﬁll Qiréi&aheﬁ&tﬁ] (& awdtémthe | ow

- capaci t ances C4 &nd ésraﬁétpnﬁédpﬁtéFx &i ohir.

condi tion as shown. pursdant to both out ging I'b
| ke o ?ﬂm@aﬂeo&;vgﬁmmer
35 19 . .sfurt hive isame ifokcedah gatksr ik widl bat peén thagatie A3 and A4

iyere ongrn T er Speks¥elish REC YR, HBE Uhil° kAl Tanef AbOHahe g L0

for each gate, |unmﬂhe Bowsstatehds dbogemt dhanl the carpespendirgr which

- the gate Ad renBijigdriralin@okOWhe! ghtel 43l onﬁaalhham;&afe e&&&ssgenél ng

interval for the gate A3. Again, then, there is a whi ch the

out’put states of { cﬁtheleutPPﬁes§&FEs PﬁlEhﬁeFﬁﬁ %??lﬁ%t bef or e
beginni ng aio t he tiegatames gm.egbeam af tike cbeleﬁref bébﬁnﬂﬂﬁ@uéfothéat e A3.

and after the ot il GaiRly BRRY de Ul Ll bECcRIhEePle B8 QULRU O

i

: Durlng
A3 and after the start of the corresponding part of

. the cycle of the ocutput of gate A4. During this -
. period, the output of gate A4 is low while that of
15 "~ gate A3 is high. Accordzngly, as prevzously, this
constitutes a state at which transistor TR2 is condi-
tioned to the off state as compared with all other
states where the output is conditioned to an on state.
Thus, for each cycle of operation in which there is a
20 difference in the time intervals t," and t, there wzll
' be a correspondlng pulse on the output of transistor
TR2 which may be used, as previously described, to
detect a condition where the outputs of the two gates
are not_exaetly in synchronism.. The'arrangement.of
25 figure 6 is particularly advantageous. in that it .
permlts the chargzng rates of the capacitances C4, CS
to be affected by discharge of charge from either
electrode 44 or 46. In practice, the electrode 46 may
_ be used to compensate such that the detector remains
30 insensitive to changes in dielectric constant of an
object in the vicinity of both electrodes.

N

Figure 8 shows further detector 61 in accordance with
the invention. The detector 61 includes an oscillator
35



period, the output of gate A4 is low while that of 15 gate'Aa i's hi gh.
Accordingly, as. previously, this constitutes a state “at’ whHi ch transi stQs

TR2 i€ condi- tioned to the off state as conpared with al

( : r states -
where the output is conditioned to an on state. Thus, for

. operation i'n which there is a 20 difference in the tinme i rvals [err]
"~ there will be a correspondi ng pul se on the output of transistor TR2 which

may be used, as

"~ outputs of the two gates are not exactly in2&ynchroni sm

previously described, to detect a condition where the

. of 25 figure 6 is particularly advantageous in that it pernmits the

~ charging rates of%t s theaftraneésatorexrtionel APREIEERH S5 schar ge of

cycle of 7.

The arrangenent

charge from eithepgekestr 96 #4 Séndbéctéd Profildhé iApet CdLCAMPUEr #ér may be -

used to conpensate such, that t

etector .re

_ he ai ns_ 30 i nsensi ti 10
- changes in diel eéPrfe EBRsPURPUHf CRPFBRT ect® natﬁigﬂ?%iFﬁfﬁsEﬁrd%f% +s
- el ectrodes. Fi gueenfieshedsfiomt the oehertimpdt to the coutpuek thetedfe

invention.5 The

; of an operétionagﬁéﬁ%%Q?fgénggshggffgégg?%?géégégégg%ﬁﬁ%%%%ﬁfs?%glggg rﬁLHL_S'

~of anplifier 50

. mentioned i nput

negahiveuspopPly héieo, capacitascehd rEie sowkPYD 1fxam

connect ed fro”‘t@ﬁeobgéiliﬂﬁﬁﬁ‘19'iQecQHﬁﬂﬁée&h€i£0§éifkateI&Ebdé§t

aLao bilng.connectgg_to,ne ajLve swgg
The output from PR8+oBEL| FQt BRSRECFLVR oHREEFELRG| 1B |
to respective i ncempargtopsulds, cAét constitated oby dperdticmabtanplied by

oper ati onaly @anpl ez Ler's ~'n¥§§63n i ( rakor AS is
connect ed HéﬁposF%F%gfsuéggyigygggf?35|s o# €§2.an a?%ggﬁqg?eg%rode 52.

U

The non-i nverti ngonnggteds tehpositive supply via a resistor R22 and to

15

an electrode 52. The non-inverting input or the
comparator is connected via a resistor R23 to positive
supply and to negative supply via a resistor R24. The
resistors R23,_R24-thué'constitﬁte a voltags divider
operable to tie the non-inverting input to a fixed

- reference potenti;l. The sgfay capacitance from the

20

25

inverting input of comparator AS to negative supply is

shown as a capacitance C7. The non-inverting input of

comparator A6 is COnnected_to'positive supply via a

resistor R25 whilst the inverting input is connected
to positive supply via a resistor R26 connected to the
movable contact of a potentiometer VR27 itself
connected between positive and negative'sqpply; The
non-inverting input of comparator A6 is connected to

~ negative supply via a resistor R28. Resistors R25 and

30

‘R28 constitute a potential divider operable to main-

tain the non-inverting input of comparator A6 at a

reference potential which is fixed and which may be

selected to be the same as the potential to which the
non-inverting input of comparator AS is held. The

- stray capacitance from the inverting input of

35

comparator A6 to negative supply is'indicated.by
reference C8. The outputs of the comparators AS, A6

via. a capacitor C6.
%r%# e odes D10, D1

v

»



. conparator is connected via a resistor R23 to positive supply and to
negat i ~supply via a resistor' R24. The 15 resistors R23, R4 th :
constiigig a voltage divider operable to tie the.naon-inverting inpfit E§7
fixedr rence potential. The stray capacitance fromt-he inverting in
of conparator AS to negative supply is showm as a capacitance C7. €
non-inverting input of 20 conparator A6 is connected to positive supply
via a resistor R25 whilst the inverting input i's connected to positive
supply via a resistor R26 connected to.the nfabl e contact of a
potenti oneter VR27 itself connected between positive and negative supply.
'The 25  non-i nverdfeFoHRRtest dankaspestiNg iresdstras 250 Ry 40 kee
Z_Uppldy via a L Iesi f&ﬂlé@é’o_ ﬁditasltb%tsu it o@uitdr_eﬁaﬁ_dmratsaﬂr][awsas&o&o:mnt iAgI_ t
i vi der operable to nmain-,tain.the non-inver I nput_.of co rato a
a reference: pot ent?3 0157 iesm"f"'lrg?e'd %ﬁ%%fﬁ@%e S g‘é’t‘ed&f’g be
the sane as the poiutpuitalfzam ihe tadnsishod TR tisndakenutfrom chepar at or AS

i s held. Thegstray, [ fyrsqiQ td)e i nverting i nput of conparator A6 to
negative supply i scfngl cg.égﬁ%/ lrfe}#-gerdgﬁ'ce' C8. _The.outputs of the )

conparators’ AS, ‘A6 35 InuseQf ddatartan §los e oseiddatorodd R29, R30
to the collector apshdEbtutded MRE Idpedtatitinal EnPlifdled 5ORAnM WsBdilated
emtter connected to neqative supply._ The output from the.transigtor s
‘tgken fromthe 5 com%%xbﬁ (ﬂ_‘qﬁ%}qﬁ%é‘ ﬁclﬁi"'r? (PRERHE 188 E¥CPS6 P the
-0sCT 1l ator -49 constbich cthdpupmtatiofdr ane ifany madntadnedsdowataad - .
For one. part el niar oy T ey me e 405 Bia e o o
high condition. When the ocutput from the oscillator is in a high oo
- condition no current flow will occur through the
diodes D10 and Dil which are reversely biased. During
. this condition, however, the capacitors C7 and C8 may
15 - charge resﬁéctively-through resistor R22 and through
pesistor R26 and that part of variable resistor of
VR27 between resistor R26 and positive supply. ‘When
the voltage on the capacitors C7 and C8 exceeds the
- reference voltages applied to the non-inverting |
20 - terminals via the resistive networks cénnected
thereto, the comparators operate to condition the

~ outputs thereof to a low state as opposed to a high"
state prevailing before such a vbltage is reached. -
L L Thus, if the capacitors C7 and C8 qhérge_gt the same
"~ 25  rate from the same initial charge state, and the
g ) - . reference voltages for the comparators are the same,

the outputs will be.placed'simultaneously in a low
condition. Subsequent to this, when the output of
. -oscillator- 49 is conditioned to a low state, the two
30 capacitors C7 and C8 can discharge through the respec-
tive diodes D10 and D1l to negative supply. Thus the
voltage on the capacitors C7 drops abruptly whereupon
the outputs of the two comparators are reverted to

~ high states. = Thereafter, a subsequent cycle of
35 ' ' '
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When the output fromthe oscillator is in'a high condltlon -no~current flow
wi Il occur through the diodes D10 and D11l whi ch are Teversely biased.\. .
During this condition, however, the capacitors C7 and C8 . charge
respectivel y through resi stor R22 and through resistor R26 tthat part of
vari abl e resi stor of VR27 between resistor R26 and positive supply. \Wen !
the-vol tage on the capacitors C7 and C8 exceeds the referencC®& voltages
applied to the non-inverting 20 termnals via the resistive networks
connected thereto, the conparators operate2o condition the outputs thereof
"to.a lowstate as. opposed to a high state" prevalllng before such a voltage
i s reached. Thusperdtidre ispimitiated Wwhen @ cegijeatoniontpmte 25 © rate

fromthe sane '%%iﬁlrfggt > Ola}%f%t ,%1 beﬁ{oﬁce&gﬁ oY tRARE diYn t he

conparators are € sane si mul t aneousl in a

| ow condition. WiREectherFates t‘hfsc aFas ehhaiGARAG Rt (G and B i s
condi tioned to0 gréOovhétddme dre &H@ ﬁ&t:.samwr@ﬁgwchx@ e _di schar ge

t hrough t respec- tive di.odes nd DI Thus the

vol t age otbet he g c%‘?’ér%a"@i w %p‘?‘f‘%" r%’br#ﬁﬁ tputs of the

two conpar atorscmparewsedstmmgteétmeﬁte tEnsistiar TRy Wb ddhpient

cycle of 35 g%)@égﬁ_lﬁbl&&r*j %#léls idd atpr ‘I'P&EePUt again
? the con t|on er

rises to.a high's hus e e r at s of charge of
the capacitors erdaml@c@nm%eoém%%lt%m Wﬁ]ﬁsall%t‘{i?‘t"lbtﬁé*w are th

S same for eésencefféﬁe the Sutput SEfemneddie’ dompLratmt aorin as direct ed"
tothetr |st TR3 vja the rfs#stor@g’%Q -an R30 widl besimlar and in.

phase, |1 i%s?’é? B = FER v e’ée'ﬁi Tt $OHT iRy-5°

occupying a time period after the charge on the
respective capacitor C7 or C8 ‘has reached the
reference voltage and befo:e”discharge-df that
capacitor by operation of the oscillator 49. 1In the
'15 - event, however, that the rate of charge of the
qapacitor C7 should differ from that of capacitor C8,
_ the voltage on the non-inverting input of one of
comparators AS or Asnﬁiil reach the refergnceflevel
before that of the other so that its output will be
20 conditioned to a high state for a relatively longer
period of time before snhsequently-beinq'reverfed to a
low state pursuant to discharging of the capacitors C7
and C8, which discharging in any event occurs substan-
" tially simultaneously under control of the oscillator.
25 As before, the transistor TR3 is responsive to a
condition where the output of comparator AS -is higﬁ
- and that of comparator A6 is low to generate an output
-on line 54 therefrom. It will be seen that where
capacitor C7 charges at a slower rate due to charge
30 loss via electrode 52, there will be a time period
between the leading edges of both negative going
output pulses in a cycle where the output of
comparator A6 will be low and where the oﬁtput of the
comparatof AS will still be high pursuant to that
3s : .




: l  odtpat f1 ‘rator isin 10 hi gh state except
g ‘he output from each, conpdrator is in a 1( t at |
?gfhsﬁgg;f-ggafivepgoing,pulses OCﬁupylng ﬁ élPﬁepsé;g?eﬁiéegof?ggghgage on.
pEcﬁive capacitor- C7 or CS has reachec _ |
Lgso:gsdi char ge gf t'hat capaciaor b{_opfrgagfgeogft?ﬁeoigbgtﬁz8; ég-sL:/ )
the 15 -~ event, however, that the rate o the et T hg oot
i . t of capacitor CS, the voltage on _
'ghgfg; Lgﬁggﬁgﬁors'AS gr A6 will reach the reference |evel before that of

i ( B At d to a high state for a
' that its output will be 20_ conglgtioned (
ﬁgﬁaffcg[ysﬁonger_period of tinme before subsequently being reverted to a

| ow state pursuant °?@P€¥GMf@htmbfn¢ﬁn?Yf?;'f‘fiﬁ‘fs’r%%%ﬁgﬁjgylﬁ.ﬁélﬂe- o
di scharging in anyasvﬁﬁt-tﬂé%f&%@%gd?%scﬁﬁg# réng%msw@ers- rdeponsi ve -
control of the osclllal Oéibuq%u%n Abirstpneanre e trods G2 al 1 hatugy -
to a condltJOﬂ_MhePE FhR _ . ) 14 4 therefro It will
conparator A6 is |mar@egmw§anem;]m ﬁﬁpgesaﬂ} Ozv\rgfge?xae[rea F SRR 30
be Seen thats_Mer}‘g‘ggg%L o 73th he' S4re peri od between the | eading
l'oss via el ectrode 52, There . _ , e out put of
edges of both negative Bigune dutghdwspa a1 ﬁﬂft&rfeag&g%f’a@t'orw% SR
s _ e out.put. Q e nmpa -
conparator A6 wil h&%éﬁi]ﬁ%{f"@? 34 %@%MM’O&M gatehEdng . .
Slaced i n 5l ow s BAGRGE ) oseus Senpesiopdd it dngaite GO s redigior Ne.
: _Br esence of am g?{m ?@lﬁﬁ&%& iede i%éltx\gegbggﬁga:ggﬁ?:%{ %ﬁg i%e,:ﬁggpéyg. :
.;ﬁza;talgtgl ¥uraﬁ%#9hé%%@@3%9fwﬁ@teiﬁhe output froq.the osc111ato; 58
: "« 18 connected via diodes D12, D13 to inputs of respec-
tive Schmitt inverter gates A7, A8. The input of gate
A7 is connected to positive supply via a resistor R32.
Gate A8 has its input connected via a resistor R33 to
15 the movable contact of a pPotentiometer VR34 having one
- ‘end connected to negative supply and the other end .
connected to positive supply. -The input to gate A7 is
‘connected to-an electrode 60. The stray capacitances
. 'associated with each gate A7, A8 are shown at Cl10, Cl1
20  rTespectively. A transistor TR4 has its collector
‘o " connected via a resistor R35 to the output of gate A7
-and its base connected via a resistor R36 to the
output of gate AS. Output from the transistor TR4-is
e ' - taken on an output line 62. The'opératiqn of the
- 25 - arrangement of fiqure'sjis similar to ﬁhaﬁiof figure _

- 8. The oscillator 58 produces repetitive cycles of
output{'fo: one part of which the output of the
oscillator is high and for another part of which the
output is low. If potentiometer VR34 is adjusted so

30 that both gates A7, A8 operate in 5ynchronism, the two
Capacitances Cl0, Ci1i charge via, on the one hand, the -
- resistor R32 and, on the other hand, via the
potentiometer VR34 and the resistors R33 until the

threshqld voltages of the gates A7,'A8_are reached

I
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an oscillator 58 is constituted by a.Schmtt gate G3 having-its-output-.
connected to its input by a resistor R31 and having its input connectegd.tp
oscillator!
pchmtt -
sitive supply

negative supply
58 is connected

- inverter gates A7, AS. The input of gate A7 is .connected t Q%
via a resistor R32. Gate AS has its input- connected via a résistor R33 to

~ 15 t he fovabl e contact of a potentiometer VR34 having one end connected
- to-negative supply and the ot her end'connec?éd to positive supply. The
. input to gate A7 is connected to an el ectrode_60. The stray capacitances
wheregsterabhe \Quiputs EhEraps | are|swhtched Lremi | vely.

transi stor TR4A hgsrneglgoprevaflingnhéghestatasatsd ebowt statBs.t oThéde out put

associ ated wth-

of gate A7 and i
AS. Qutput from

8. The oscig | at ogha8oRkgHYSE

whi ch the out put

"~ the high and | ow.

arranged so that

1S

20

25

30

35

10 via a capacitor C9. The output fromt
via .diodes D12, D13 to inputs of respec- t{v

A

bAoA Ch o haaC b bR SEpAfy Batiiget of 0oCe

operation of theoperationanfetbatoscillatipe aresarranged so that aftérqgure

i $156haxeed ¥ Bhacipgef b

ts of ‘eagh cycl f
cgi[gﬁaggega%asggg-gho gge other, the associated gate

~will have its output placed in a low state first and

will thus be caused to remain in that low state for a
longer §eriod'until,discharge]of the capacitances Cl10
and Cll occurs than would be the case for the other
gate. Thus, for each cycle of operation of the
oscillator 58 there will be for each gate A7, A8 a

" negative going ouﬁput'pulse, with:the-pulsg of one

gate being longer than the ofher in the instance where
the charging rates of the .capacitances C10 and Cll
differ. Thus, if the potentiometer VR34 is adjusted
so that with no object in the'&icinity of electrode 60
the pulses produced from the gates A7, A8 are of the
same duration, the durations will differ one relative
to the other in the case whe:é an objeét.is_brouqht
near the electrode 60 to effect'partial-discharqe of .
the charge thereon. As before, the diffe:ence in
pulse lengths is effective to condition the output of
the transistor TR4 to provide output pulses only when
pulses from gate A7 are lbnger than of gate AS8.

The detectors shown in any one of figures 1, 3, 6, 8
or' 9 may be encompassed in a suitable césing.tqgether
with a'suitabLe power supply, as well as switch and

epat b cy¥al B8O ofOr one part of
of the OSC|?fgt§§ ?gkﬁﬁghygngé?o%tgﬁ%?ﬁg?epart of which

" the output is | offBPRFiEBRERE Chlr cF1VRAT

gates A7, hAS opebatfllatsyneatpatsim a.h!:owstaaeﬁcthemss,cﬁﬁ eC 1 CEarge
via, on the one do bl .Stor N 40 ot her Vi@ the

- potentioneter VRggggﬁaaaﬁeEﬁ%éﬁéﬁoﬁggéﬁgfg%?i?néhglgﬁggéﬁ€$§g$ﬁlt@ﬁes-of

- the gates A7, Agomutputeafhtle3gates2ad7whdfecarecagaim veveuted tdeacof are
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5 th@ outputs are so pIaced I n IOM/states t he capaC|tances C10, Cl11 are
di schargeg by pl aci ng- of the oscillator output in a low state, the. '
dlsctmuéiir ©occurring through di odes 012 and D13 whereafter the out

of the es A7, AS are again reverted to a 10 hi gh state. In the

wher e one capacitance ClO or Cil charges faster than the other, the

associ ated gate wll have its-output placed ina |ow state first and wll:

t hus be caused to remain in that |low state for- a | onger period until

di scharge of the capacitances Cl10 15 and Cl2s occurs than woul d be the
case for the other gate. Thus, .for each cycle of operation of the
oscillator 58 t herclmlcmmrmamcgﬁmqkﬁommta waming ldghut

pul se, with the pu&§e eév ﬂ,ﬁt&‘eél?ﬁﬂaéo?ﬁgfhé haneddodd “%‘1 51@ des

I nstance where 20 g rates, o capaC|tances an
differ. Thus, if tlﬁ% ‘B%tmm@t%? agincent ope SuRFace fh tq?smsxgobj ect

in th;a vihci nity Sfaﬂaeenéwbsh ﬁﬂ;ti&m@e&l: rued)ctmmi. f Hémnatdaeng%r A8

are of the s u t he n ' iffer e rel to.

t He ot her |naétﬂﬁe césgk%ﬁ S9H o %e%‘f '?s oty s he ctr 60 to

ef fect partial di sexbenyt 6 which cﬂt&aljgeti@rdaxschamd)eﬁm tltmeldad-ﬂ‘ erence

in pul.se | engths Iﬁ:@&é@CﬂV&‘uﬁ thef O “ 'ﬁﬂT Qi By d E;fe TR4
ses are

to provi de outputegulses only ront gate t han

of ;gate AS. The dePR¥FEFal WW%WWH 94 gﬁ'r'@% the yat@n@]m 9 may
be \ehcorrpassed in deﬁimiﬁ@lﬁwa@.tf&d@gﬁéélerwm&m the ddviilde® I0\WRIved PRIy, |

Sarning. [gnt S prBFoUAF PR S Bodld i e dipatian) f“ﬁx%e?%léy%e*

posi ti oned adj acenﬁcbnmmnac@e)fptmmm@ wooden studs behind :
plaster walls and for detecting other objects such as
metal objects in walls. ~The embodiment of figure 6
has been found to be particuiarly effective in the

15  latter instance since the provision of the two elec-
trodes tends to minimise the detection of dielectric

T constant variations so that the detector.is simply -
N responsive to variations in the form of objects hidden
WIthln the wall, :

200 In pract;ce, electrodes 14, 30, 44, 46, 52 and 60
may be formed as wire coils, although other forms may
also be used. By way of example figqure 10 shows the
electrodes 44, 46 of the detector of figure 6 as being
so constituted by elongated wire coils L1, L2 respec-

25 tively. Coil L1 is connected at one end tc the input
to gate A3 and at the other end to negative .supply
line 34 via a capacitor Cl2. Coil L2 is connected at
one end to the input of gate A4 and at the other end
to negative supply line 34 via éapacitor Cl3. The

30 coils L1, L2 are preferably arranged coaxially with
coil Ll being within coil L2. For example, Ll may be
formed of about 50 turns of wire of thickness suffi-
cient to maintain rigidity so as to form a helix of
about 2cm diameter. Coil 46 may for example be formed

35



.and the casing adapted to be hand hel.d and noved over 5 surfaces such
as. over the,surface of a wall. The extent to“which charge is dlschgyged
fromthé el ec-*trodes 14 during such movenent will be dependeqt upon

physi cal paraneters associated with the material defining sur f ace over
which the device is noved. 10 Thus, it has been found thg e detector
is suitable for sensing the presence of wooden studs behindyglaster walls

s""a_nd for detecting other objects such as netal objects in walls. . The
enbodi ment of figure 6 has been found to be particularly effective in the
15 latter instance since the provision éf the two el ec- trodes tends to

m ni m se the. detect.ian of diele tJ c.co-nstgﬁ_var onso%sothat t he _
detector is si rﬂﬁe _ FndFE t APARE; BnBSi-h%t A “bbj ects ‘hi dden

“within the wal |dis@ter and lcomprisedcef ebeutrbdestunnsso 44, 46, 52 and
60 may be forned as yNi&« Qi thetldedeiqReat Qﬂaaeéﬁane@y ﬁ{é}%-used By

way of exanple figqure 10 shows the _el ectrodes 44, etector of .-
figure 6 as beiHF FL IRt TR%ed TR? él"éna'%eérw ?’ENCBYP%Sthhq_SErespec- 25
tively. Goil |drdmsicmoreciceald alreraativelyhbe peplatdd ooy esufik-and at the”
‘other end to ne t| i itor Cl2. Coil L2 is
connect ed at or%aj'enzﬁ{l’gq"{grlli)éé npgzt‘%l %% \‘:ng Kﬁggﬁg at the other end to
negative supply |in&bhg4 dﬁsa:mmlatrmanssaentheha@e been|advanced are
preferably arrapged v eaxivy sbﬂMet:Jm%walubﬁ BRENEaklt ROA1L£Rdtichs FOr U
exanple, L1 may be or 4%fﬁ about 50 turns of wire of thickness suffi-
cient to maint &Y M 8% forma helix of about 2cm dianeter.

Coil 46 may for exanple be forned 35 26 of similar wire, defining a
hel i X of about 3cm . o :



dlaneter and conpri,sed of about ten ‘turns.

arrangenents, the tran- ststors TR1, TR2, TR3 pes 5
transi stors could alternatively be replaced by I Eg ypes s
type 2N3906. : The descri bed arrangenents have b sﬁEPe|y by f

expl anati on and many nodifications may benade t hereto. 27 CLAIMB 1.
obj ect detector conprising an electronic swtching device the output of
whi'ch is in use 5 cyclically switchabl e between at |east two different

states, said sw tching device having a capacitance which is in use of the
detector cyclically charged and: di scharged upgder conditions whereby the
rate of charge and/or discharge of the capacitance determ nes the 10 tinme
interval, for eackLagmBe of the output of said device, for which said
output is in one of sald states, the rate of charge and/or dlscharge of
sai d capacitance being |nfluenced in the presence of an object in the
vicinity of the oBj-ect Anepbiest GHteGhr ICOMPEISiNG At ekeataonds of t he

‘I'ength of said. ti g&;tehehgaheviee €Ré et Op uEchﬁ hﬂhqulsJCﬂnn@nsfel rst means in
uSe providing an ele tri

sai d f|r ei n
arranged whereby ¥ §8a Ytﬁglﬁﬁgﬁéf b%é#%?%ﬂ%ﬁn%ﬁ 9¥Qj ﬁg% ﬂ&ast
partially 20 d|sth&egedsandthe1pchsngoéevﬁceahaxxhgﬂg(yapaaltaheeV|C|nlty

of said Tirst meaghilh sbf ol usgldr! phe|BRELOELP i1 dly ohaEROBRANC! o1

di;scharge of said capacitance etector as”clained in

¢lam 1 wherein tﬁés§hPFEﬁﬁn§n€EV|@%“¢§t¥ﬁﬁ$mﬂpﬁﬁﬁh¥f? Lafenofg charge
mul tivibrator, thanaubpudisthubyehogothéi sgpacitdshce determines the

10 = time interval, for each cycle of the output of said
device, for which said output is in one of said
states, the rate of charge and/or discharge of said
capacitance being influenced, in the presence of an
- object in'the vicinity of the objéct detector whereby

15  to effect variation of the length of said time
interval, the detector further including first
means in use providiﬁg an electric field therearound,
said first means being arranged whereby in use of the
detector said electric field is at least partially

- 20 - discharged in the presence of a said object in the
S ~ vicinity of said first means to effect said
influencing-of the rate of charge and/or discharge of
said capacitance.

25 2. An object detector as claimed in claim 1 wherein
the switching device is formed as a free running
multivibrator, the output of which comprises said
output of the switching device and which output is

 switched alternatingly between two states and whe;ein

30 the rate of charge or discharge of the said
capacitance effects said variation is the length of
said time interval by determining the length of time
for which the output is in at least a particular said
state during each cycle.



out put of the whi ch output is switched al ternatisngly
bet weei~t wo st at es anﬁm the rate & chéarge or di scharge\f(y o TN
L

sai d capaC|tance |at|on is the length of s ime in a
by determ ning t |ne for which the output is i | east a.
particul ar said state during each cycl e. 28 3. An obje tector as
claimed in claim?2 wherein said free running nultivibrator cludes a
~Schmtt gate device, the output of which gﬁgprises-the out put of the ~.
swi tching device, said Schmtt gate devic eing of a kind in which the

output i's condijioned tg a fir e N t 4 fHet Al ONe
state and where ponelg'h ?Cl?%?/é¢5%é%$é€éf g%] {jéé%?%r}w cn'ﬁ'rt}’tﬂ ?oﬁi‘s"&i‘d‘ one
state to anot hesadd afxee eumning tmpktivibrakor tincludssoml Sahmicton said

i nput reaching 5%1%@ Sr st ;p%ﬁgggeqr@ du d input
~via a feed- backéne!tlwor tEﬁglg‘gl%\/\%ereb I'n qL;sce to, revert gl d, m;%rt?dto sai d
one state when 2hi€heFwHikc Js“%cﬁﬁ)‘f#??)ne?ia’t An

obj ect detect 0rbé§n§|@£r@d<iﬁdcimlm£cﬁmeldnmﬂ :‘&:t&nﬁd:.m:&deuc ceis a '

Schmtt inverter gate_ and ne, ec. [ I ow ¥
states and sai i®a ’C)‘?*lférSET q&?\ %‘i%cal:"??‘gg %éarée sta A An
obj ect detect orand wherewpon mmlhrwqrmmélth%eﬁtatm@ﬂ:lmd@MVl des a  x

connection bet wegdn Séh{la | St sedce OB M&EndF Feh @e@élﬁt?;mlysfor said -
detector and an | edance I's provided betvveen t’ri ot her si of said suppb

and said input.S¥itched £ a ctecRe FtRte o0 SR LNRRt 23R
wher eby the pl agecendfstetel, | said oucpet behsy tarireadd tm. sda:ai:harge sai d

capaci tance and sa|€ via a2 feed-back network coupled whereby in use
to revert said input to said one state when said .
output is conditioned to said second state.

4. An obj'ect detector as claimed ip claim 3 wherein
said Schmitt gate device is a Schmitt inverter gate |
and sa.a.d ocne state and sa:.d second state are low
states and said another state and said f:.rst state are
high states.

' S. An object detector as claimed in claim 4 wherein -
said capacitance provides: a connection between said
input and one side of an electric supply for said
detector and an impedance is provided between the
other side of said supply and said input. -

6. An object detector as claimed in claim 5 arranged
whereby the placing of said input in said one state
acts to discharge said capacitance and said .
capacitance is caused to remain in its uncharged state
until the output is next placed in said first state
pursuant to operation of the Schmitt gate device,
‘whereafter said capacitance is charged through said
impedance from said supply to cause said inpﬁt to be



capaci tance is caused to remain in i‘ts uncharged state untit the*output'is

.nexI.pLgped in said first:stat'e pursuant to op hm tt
devi ce,” whereaffer said capacitance is chargedﬁlmnmm‘ljnmm medance
said supply fo cause said input to be 29 condit¢o Mpr egr €ssi vel y
‘towards said another state until said another state is reached, mhereafter
the output is again conditioned to said second state for initiation_of
anot-her cycle of operati.on, whereby the 5 parts of each cycle of the
-odtput device for which the output of ssaid Schmtt gate device is inits
second state are dependent on the rate of ch@gge of said capacitance. 10

7. An object detector as clained in claim®6 wherein the said second neans

is coupled to thecbaaﬁlueﬁeaaiaﬁlo&bsiﬁewt@wkﬁ«ds:esaarui atharestheeef f ect

-partial diversion_Q har sai d_capagci t anc ext.ent dependent on'
whet her or not an B%fgcfa g?%ggﬁf ?ﬁa€§ 18 ﬁ?ﬁ§ﬁﬁ4;|ﬁﬁ %ﬁ%&e %R

obj ect detector asutpatnbs, aqaanyconélbiomtcalm sid SEqm@r eﬂtrateaﬁdr '
.,f eedback network ijRGkydesof QEOQﬁo@ﬁé?nSgglé %P%qgfaﬁ%?ﬂu%(?g\%?%r eREsai d

“i*nput to 20 sai d out put in_ paral sai d under
“the conditidn thaParks PﬁpGFCPchﬁlga?ﬁ Eﬁﬂn?ﬂﬁp%ﬂeﬂ§¥%ﬁﬁiﬁﬂﬁé“@&?ﬁuF Bs in
sai d ‘second st at e oultplatt Ofpsaﬁdudehﬂﬂﬁb gatesl ddvixe Wenid i Owepehd s in

said first state. %gltg 3re eggh‘ﬁg# e§% E!&é)rrgée CA@'&Faq:dee O(E 8 wherein

an |npedance is prov |'00p; - 1Th Seri sald di ode.
30~ 10. . An obj €@pagdtancer as clained in any one of clalns 2to 9
|nclud|ng a reference deV|ce arranged

100 © 7. an object detector as clalmed in claim 6 whereln
the said ‘second means is coupled to the input of said
Schmitt gate device and operates to effect partial
diversion of charging of said capacitance to an extent
dependent on whether or not an object is present in

15  the v1¢1n1ty thereof '

8. An object detector as claimed in any one of

claims 5§ to 7 wherein said feedback network includes a

diocde arranged to permlt conduction from said input to

20 said output in parallel to said Schmitt gate device

S o underlthe condition that the input is in said another
state and the output is in said second state, but to
‘preclude such conduction when the output is in said
first state. o ' |

25
> ' 9. An object detector as claimed in claim 8 wherein
an zmpedance is provided, 1n said feedback loop, in
series with said dlode.
30 10. An object detector as claimed in any one of

claims 2 to 9 including a reference device arranged
whereby in use to provide an output which can at least
be adjusted so as in the absence of an object in the
vicinity of said first means to be substantially in



whereby in use to provide . ah out put whi ch- can at |east be adj usted so.as in
t.he absenc “lmm““;mu the vicinity of saitl fir%st ‘neans to be - o
substantlaf“ﬁ e wth said output of said free ing multi-

vi brat.or but afrangdd ‘hefeby introduction of the object t vicinity of.
said first neans differen- tially effects the free running I vi brat or
and said 5 reference device whereby; for the free runni mul ti -

~Vibrator, the length of the said time interval during at |east one cycle of

‘t he output thereof is varied as conpared to the length of the corresponding.

time interval for the output of the referéfce device, 10 wher eby t he

.presence of said obj ect can pe detected b etecting the condition where
the outputs of PRSP EEER Ah SRR %bééﬁa'ﬁiﬁﬁ F EFBHCE“gEblce are not

nonentari-ly i-n vmbraams matara]zﬁged wh]ereb&n intreductiébacosr the claimed .in
cl ai m 10 wher ei gbaggthgetﬁélr\;y_ Srgyt th&éfvlquit ohi\gg F“ggggegggfgg#ge are .

I nterconnected SO t o synchront i'nni'ng o cle of
the outputs theFééilyzeffeCHQ th#vfﬂﬁﬁ(ﬁﬂ?ﬂd@@b@P@¢13§béﬁapﬁeénﬁnsé} i m 10

- or 11 whesei ndt ?Sféeéﬁ?ér@&{iﬁéﬂvﬂﬁ]ﬁ&yﬂf %txd?.dxémﬂx?eseﬁaadngeagitioi .

varying a sai | nteryval for e u reo responding to the
said time mterVéDra{"ﬂE'lfé‘ﬁ %’b?t%ﬁfgtﬁf SAH9 S5y ﬁ“%‘f“'lrffgﬁ Eﬁ§lgﬁe rate
of 25 changea&ndeestdaseheygﬁa(ﬁfsxheiqnnpuntthuneoflas xardbfess -

detector as cl ajg gakEdCL@' £he %&?&W'J@ the YR AR ‘Ee;a%g.ﬁ\@ to switch

t he out put state thereof when the Signal_ on one | nput theéreof 30 excee
a reference IevéPtSEHPle€°Fot¥?mPQﬁ9ﬂﬁ 9t khe QfQﬂﬁ§ 9gydCepei ng

connect ed 1o sawﬁeeebgcmenpeesémd ehpseid a&t&j&ediﬁldam P degedted pormt

~progressive chaiglad.tRg" eRL $8%8: 416 WHEH Ale 'NEFAPIA e 'ee

: runnlng multivibrator and reference device are not
momentarily in the same state.

15 11. An object detector as claimed in claim 10 wherein
the free running'multivibratof and reference device
are interconnected so as to synchronise the time of
beginning of each cycle of the:outputs thereof.

20 12. 2An object detector as claimed in claim 10 or 11

wherein the reference device is provided with second s

means for varying a said time interval for the output

_thereof, corresponding to the said time lnterval the

length of which is varled by lnfluen31ng the rate of
25 change and/or discharge of said capacitance.

13. An object detector as claimed in claim 1
including a comparator arranged to switch the output
state thereof when the signal on one input thereof
exceeds a reference level applied to the other input,
-said one inpﬁt being connected to said capacitance,

30

said capacitance being arranged to permit progressive
_ charging thereof when the output of the comparator is
in one state during each cycle thereof, and to effect

L%



in one.state .during each cycle thereof, a - i schar gi ng
“ theregf _ihen.the output of tle" conparator is._s il anot her s
during each g¢gycte of operation thereof, whe mﬂﬁﬁmﬂbﬁwm‘l od bet
sai d one input of the conparator.reaching saff s erce | evel
effecting, of discharge of said capacitance is dependent on the rate 0
chargi ng of -said capacitance, said tine interval being the tine in each

saf{ d:cycle for which said output of said conparator is in said one or. said -
another state. 10 14. An object detector as .clainmedin claim13 wherein the
first neans is connected to said one input t3q effect variation of said tine:
interval when an object is near thereto. 15 15. An object detector as
claimed in clai mddschawed i ntherece eihmnC &heowpapatobfakl angetpanatise t o
~provi de -an out put ; whi ch. 1, j - ' i e, nce -of an
object in the vi cf%?%@%%%a&dwzg% ar.'%s:rh%tq" %&%ﬁﬁggqgggﬁ%gt %2??% 5 I n
phase with said ocopgeatinn stheredfe fMhenehyetheotdamecrpardt BELWEER arranged
wher eby i ntroduct990g 0dnd hen@ibl bt tiHe tdimpdr@itidid )te%%hiﬁ'?dsﬁias'f - means
differenti aI%y effects the con%graté)rt%‘ee mer/{*tefxrﬁ%\%l for t%e brst ITEQ'[I oned 25
conparator, The |EREEFERFe tHVShidPd ithe | NG QE B3 SghaFdgsPond * eycl e
of the output thecaphcisanvesi sl deperohper axh tthe hatecndt khakgtihg of
corresponding ti i At . h fs af - e t o,
Whereby the pr eseRsilofbatLtscd [t Rind Lrtediyel BeZRG) ch R IhE B8 (e
comdi tion where tfAa<BUsPLA sCYFLe HEoX ivhichnsaid RuERSmoE 8838 and ref erence
conparator are notokPaBAtefi Ly im $bd Sore ot alfid another state. :

10 : :
14. - An object detector as claimed in claim 13 wherein
the first means is connected to said one input to
effect'variation of said time interval when an object
is near thereto. )

15 _ ) S ‘

'15. An object detector as claimed in claim 14,
‘including a reference comparator arranged in use to
- provide an output which can at least be adjusted so as
in the absence of an object in the vicinity of said
20 first means to be substantially in phase with said
output of said the first mentioned comparator, but
arranged whereby introduction of the object to the
vicinity of said first means differentially effects
the comparators, whereby for the first mentioned
25 comparator, the length of the said time interval
' during at least one cycle of the output thereof is
varied as compafed'to the length of the corresponding
time interval for the output of the reference
éomparator, whereby the presence of said bbject can be
3Q _' detected by detecting the condition where the outputs
of the first mentioned comparator and reference '
comparator are not momentarily in the same state.
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32 16. An object det clainmed in cIa|m15 V\,herelntheflrst o
menti oned ¢ and nce conpar at or are inferconnected so as_to -

synchronl se t m‘ﬁg ng of ~each cycle of the: outputs~5 t her€of .
17. A obj ect al med in claim16 wherein the ﬁ ence.
O

conparator is provFEded Wi th second neans for varying a said I nterva

f.ar the output 10 t hereof, corresponding to the said ti terval, the

fength of which is varied by influncing the rate of change and/ or dlscharge

of said capacitance. 18. An object detector as clainmed in any one of 15

‘claims 10 to 12 wherein the outputs of sai3® free runnlng mul tivibrator and

said reference device are connected to switch ans f. 8 Sg G n an out put
etec

when these out phfs A% thiethdetarFon@s ‘;ﬂ@l’“ obj & lal ‘F 88" cl ai med
in any one of cthé nﬁﬁétt:ﬁe:ﬂ:&omtm e:omtatmumtmﬁsreffesandecorrpar ators are

connected to SWI e are
ot the same. 260 rR ot A HARERRARL YT s YOS RehARREBULTLRE 11T
“wherein said f|tsmen@§rfseqsnraxn93lcefcteaeﬂib CYL@‘—‘ Oﬁnt@l% eutry&Sect or as
claimed insclai ghePeyberein 30 said el ectrode is in the formof a co 22.
An obj ect detector as clainmed in claim12 or cl a| m 17 wherein sai d first

. and second neans .conprise respective el ectrodes. 33

~17. 2An object detector as claimed in claim 16 wherein

' the reference comparator is provzded w1th saxmd means §:;
.for varying a said time interval for the output

10 thereof, corresponding to the said tlme interval, the
length of which is varied by influv-acing the rate of
change and/or dischargé of said ca?acitance._

.
»

18. Aan object detector as cla;med in any one of
15 claims 10 to 12 wherein the outputs of said free
running multivibrator and said reference. device are
connected to switch means for producing an output when -
these outputs are not the same.

20 19. An object detector as claimed in any one of L
claims 15 to 18 wherein the'outputs of said : v’
comparators are connected to switch means for
producing an output when these outputs are not the

same.
25
20. An object detector as claimed in any preceding
claim wherein said first means is an electrode.
21. An object detector as claimed in claim 20 wherein
30

said electrode is in the form of a coix.

22. An object detector as claimed in claim 12 or
claim 17 wherein said first and second means comprise
respective electrodes. '

¥y



23 An”obj ect det-ector as clai.ned i n claim Zm rodes are
in theiferm of respective®coi 1%, 24. -An obj ecg’ wmuu I med i
precedi ng clai mwherein said capacitance at |ea mlg,ﬂ
capacitance. 5 25.  An object detector conprisi ng dn @&l ettroni c '
Sw tching device having.an oscillator, two schnitt inverter gates, and

- meaps indepen- dently coupling the out put of the oscillator to the I nput s

of: both gates, said neans i ndependent |y cod’ﬁl [ ng be| ng effective to apply
"t he out put of e o |Ilat the_ in s _durin rst
parts of cycle& of- t ‘?’%‘Fﬁ Lofit 1‘5 h’él 2 ﬁFF?’s’l g‘? ge%trrgéﬁ
one polarity, &téd +ﬁe %ﬁe& d lbafor from t he I nput s durr ng second
e 0SCl

parts of cycles o put Si‘gnal., which second parts are of

opposi t e ‘pol ar34y t%ﬁaajécer&teeearsastdisureaom%n forebgaiogt &%ial werbsi ng
coupl ed to capacitances whereby the capacitances 15 drscharge during

application ofssid eagacitdncpadt lest SRdlidey @l eerayocidacitanpel s of the gates,
the capacitances charging during tinmes when the output of the oscillator is’

ecoupl ed $roms.he iAnpdjRchfdethetaracaprising emtqlectsonic $an.tbtga~§eievod:aang| ng. .
polarity fromfirst states thereof on application of said first cycle parts
ther et 0 and 't cRRVANG AR wﬂletwrsatrv@ sehmitt cinyertexf gatesc andapeans isdeperi-d

frrst cycle p ts1 after tinme perrods necessa to bring the signal levels .-
t'he respectéﬁi’é Y (FoHpLings the, guipat O e dPRMES: A POt ues by

'Cgarg| ng of hsar% hs?;a grsi vvgr ch;% ﬁ%% ods ar%ne#ﬂe&% bsen e f an
object in the ¥icihi Y o125
_[SJ?IOS| ggrsnagrnt 2I ec r| C f%%%gﬁgfgéoggaﬁr ch s ?oupl %ﬁyﬁg eg:te one

sai d gat e IMpusarehesebycIMaesE hdlieriatbs RRpACEigml, whidA ﬁreeqs&t@%é

said el ectrode neans, the tine period necessary to bri ng said signal |evel
at at | east onef. mm&wammmlememﬂmmn fheomp ties d hputsl Geringevel
is varied relative to the corresponding tine period for the other said gate
i nput, “and. whetasiond paats af scysiesiafethes oscildapine gutmuthsignagambichspeensd and

_responsive to a condition of chanqﬂrrn the relative correspondence I n
swi t chi ng ti ncR3sH FReChH PPRRRiTegolarity to said one parts, the inputs of the

gates also being coupled to capacitances whereby the capacitances
15 discharge during application of sald first parts of said cycles to
e the inputs of the gates, the capac:.tances charging during times
N : when the output of the osc:.llator is decoupled from the :anuts of the
gates, the outputs of said gates changing polarity from f:.rst states

thereof on application of said first cycle parts thereto and reverting

a

20 to said first state after cessation of said first cycle parts, after
| time periods necessary to bring the sighal levels at the respective
inputs of the gates to respective predetermined values by charging
of said capacitors, which time periods are, in the absence of an
object in the vicinity of the detector, dependant on the magnitude of
25 said capacitances, and wherein electrode means is provided which in
use provides an electric field therearound and which is coopled to

at least one said gate input whereby when a dielectric object is



=

: the gat es fro_m_LhaL_.pr_e\,Lw—H—ﬁg—wmen no object is near said el ectrode neans,
“whereby in.use of the detect the electric fiel'd is™at’ | eagk—partial i,

di scharged in Luﬁm B‘ ﬂmﬂm sai d obj ect near the el ec- trode
means, to infl charging of the capacitancg and hence
effect variations 6f Said £l me periods, and so provide an |
presence of a said object near the el ectrode neans. 26. - An object -

- detector substantlally as herein describédawith reference to and as
i"l{ustrated in Figs. 1 and 2, or Figs. 3to 5 15 or Figs. 6 and 7, or.
Fig. 6 as nmodreuahy x!garﬁi@d emctmdemgansa tl@rtpﬁgpelgmfnqq%smrcmhw ng

dr awi ngs.

said signal level at at least one of said’ gate inputs to the respect-
ive predetermined level is varied relative to the corresponding tine
period for the other said gate input, and wherein means is provided

5 - coupled to both gate outputsand responsive to a-cmdition of change
in the relative correspondence in s_witching times of the cutputs of .
the gates from that pcrevalh.ng when no ocbject is near said electrode . | T :
means, whereby in use of the detector the electric field is at least
partianyéischargedinﬂ:emsemeofasaidobjéctnear;heelec— '

. 10 trode means, to influence the rate of charging of the capacitances,

and hence effect variations of said time periods, and so provide an
indication of the presence of a said cbject near the electrode means.
26.  An object detector substa_ntiany as herein described with
reference to and as illustrated in Figs. 1 and 2, or Figs. 3 to 5, -

15 or Figs. 6 and 7, or Fig. 6 as modified by Fig. 10, or Fig. 8, or

Fig. 9 of the accompanying drawi‘ngs‘.

di cation of the



