LI FT. CONTROL SYSTEM The present invention-relates to a lift control system )
a nore particularly, to a systemwhich can detect various events, § %“4§§18t,
ment of people or 5 articles, fire break out, undesirable heal’ -
gefieration, panics caused by a viol ence oelthe |ike occurring inside a cage '
or on a floor in front of the cage with its door being opened, and which .
can control the lift, including the door,- in such a manner as to cope with dl

such events. 10 ., Conventionally, although there are devices
-whi ch can det echX IS¥SEEMNt of the above - described events, no

devi ce or system has been proposed. which can detect all the events by a
singl e system According to the prior art, the novenent of people or 15
articles including door | FhfeRxesRNt { bRvensipneredataspher dellddt iqontrol

Fovever  such AYEFEByr RELARAS BANELOHLEENEr o & AXBESTIFOLSR PoR 1 oct s
the presence andeEReR, Yt FeAEr L FHFR a8 RovanPor 6F KPP IR
cetoctor U SR AR 50N USRI B e g
Lo Ehe o 2 SR AR W SRIBLeLEC D dire ol heidd
provided, but canchgeCok®®drf@ flodr in front of the cage with'its door
being oéened, and_which;qan.congrol the 1lift, including
the door, ih such a manner as to cope with such events.
10 ' Conventionally, although there are devices
_ which can detect one particular event of the above
described events, no deVige or sfstem has been proposed .
which can detect-ail the events by a single system.
According £o th; prior.ait, the:movement of people or -
15 articles including @oorfis detected, for example, by a
_photoelectric control 6r a dévice utilizing electrémagnetic'
wave or supersonic wave. However, such an electromagnetic
.wave or supersonic.wave adversely affects signal transmis-
sion or even may harm human body. On the otﬁer hand, .
20 the presence and absence of people or ;rtigles is
detected by a weight detector, but it often makes an
erroneous detection when, e.g., children jump'around in
the cage. And, the fire break out is detected by any |
known.fire alarm system utilizing a temperature detectqr
25 or the like. As to the panics, an alarm system connected

to an emergency button is provided, but can be effected



[ : Fi .

only when sonebody has - pressed the ener.gency button. Accordingly, the
conventional devices and systens are not only inapplicable for use in a
nul ti-detecting system but al so have various denerits descri bed above. 5
It is a primar,y object of the present invention to provide a lift control
system whi ch can detect various eventg By_a single detecting element. It is
anokper object of the present invention to provide a lift control system
which is sinple in 10 construction and can readily be manufactured at | ow

cost. According bﬁl&hﬁhghe%%ﬁbbbﬁ eﬁhboﬁrbgﬁéﬁ khePbRérdedcy bhEEoﬁontr0|
system conprising:-"a spatial er provided inside a Cage of the lift,

the filter CO”DFISIngAééord&nguyt'Qﬁérboneéhfgénbgtaébgcébeﬁﬂat B?&t&&sa
plurality of ray refracting elenents for filtering rays, emtted or
reflected from aarebnect ondgt Anapgetieable fFfor Leecin agmuleifdetecednyays,
t he detector producing a signal having various features; discrimnating
means 20 for disgstem,nbutnglsoe havenvaeibest demerdtssdedcsibpedl abawe .f or
produci ng a control signal when at |east one of said features being
discrimnate8 falls iAtaisre padmeryi pbjecingd; thrdpaesens ipyeptdonnect ed
to said discrimnating neans, said active neans bei ng made 25 operative
upon receipt of £9 providecr éﬂéﬁapontr°l3SY$ﬁémr@h#@hecéandéﬁﬁsﬁlse a

sem - spherical bow
various events by a single detecting element.

It is another object of the present invention
to provide a lift control system which is simple in
10 construction and can readily be manufactured at low
cost.
Accordihg to the present invention there is provided
a lift control system comprisingv—a spatial filter
provided inside a cage of ﬁhe 1lift, the filter comprising
15 a stationery, curved reticle element having a plurality
of ray refracting elements for filtering rays, emifted
or reflected from an object, onto a detector for
.receiving the filtered réYs, the detector producing a
siénal having various features;. discriminating.means
20 for discriminating one or more features of said signal,
and for producing a control signal when at least one
of said features being discriminated falls in a pre-
determined range; and active means connected to said
discriminating means, said active means being made

25 operative upon receipt of said control signal.



having a plurality of openings with a prismmounted in each opening 6r can
1§vnprise a plano-convex lens with its curved surface so polished or cut as
\k}o have a 5 plurality of flat faces form ng thereby respectively said
plurality of ray refracting elenents. It is to be noted that the term
"spatial filter" used herein is und®rstood as including various filters
that can detect spatial pattern defined not only by the 10 | i ght et
intensity distribution but also by a nedi um of . ot her physical anounts, such
as tenperature. The reticlEheaieicefipdiis®na Rendespheniealo bowd bl e rays
and/or infrared rays. Furthernore, it may be defined by a plain face, every
pl ace of whhaving sepdiuriald tiyo afhepemingsT e thaiad prdismo moundsduries of t he
si gnal produced 20 fromthe detector can be anplitude and frequency of
the want ed g@chacPedidiggeal cand compriiseda @lanioe-conviegr dens siidhal .
Preferably the discrimnating neans discrininates the anplitude of a wanted
pul sati ng si&FacuzVedpsygfase 29 polishesnorolcudi @saltovbaye: fe anpl it ude of
t he wan ceeds a predeterm ned high | evel or

ed -4- pul sati signal e
falls bgl owPAUFRddEYe O r‘Fﬂgtl ﬁqegvéﬁérp@.,ngi M%aneﬁwt&ﬂegm ect noving
or flickering,i;,n the fi,eld is _brighter or, _darker than an average
brightness,s%id Pé?ﬁ@&ﬁi epgéray %efrac ing Jiements.
It is to be noted that the term "spatial filter"
used herein is understood as including various filters

that can detect spatial pattern defined not only by the

10 light intensity distribution but also by a medium of

other physical amounts, such as temperature. @Hu?

15 The detector may be sensitive to visible rays and/or
infrared rays. Furthermofe, it may be defined by a
plain face, every place of which is sensitive to the
rays. '
The said various features of the signal produced
20 from the detector can be amplitude and frequency of the
wanted pulsating signal and amplitude of the background
signal.
Preferably the discriminating means discriminates
the amplitude of a wanted pulsating signal and produces

25 the control signal when the amplitude of the wanted



The di scrininati ng neans may discrimnate the frequency of a wanted '
pul sating signal and produce the control signal when the frequency of the
want ed pul sating signal exceeds a predeterm ned frequency for indicating 10
that an object, noving.in the field is noving faster than an average speed.
Pref.erably the active nmeans is any one of ,or in conbination of an alarm
deviice, display device, broad- cast device, |ift drive device and/or door
control 15 ~which controls the operation of lift's door. According to a
further preferred enbodi nent, the discrimnating nmeans di scrim nates the
anpl i tude of backeplaating @iananeyreniis & nredetanmigiedsigel Jawal ¢ he
anplitude of the background signal falls 20 bel ow a predetern ned | evel
for the indi catimtﬁﬁgkla e kot Iy iruede tfrmined lawy Yeyedafiay indrating
predeterm ned brightness, and the active neans may be a Ing% dj uster for
adj usting light ithathatRRieskmaviag axifligkeginghin fhe 1%:51 is

controlling power, supply to 25 uxiliary |ight provyided in the cage.
-5- I'n order thatPX t'r%lﬁlé?ﬁ ?%F%ﬁ?a'y 'ﬁ?‘blaéhg‘?’i?%fer%’t%?neﬁﬁf'r eadi |l y
carriediIHCJfffect itQEJA now be nore fully described with reference to
speci fic enbadi MM EIH eo]fy'as illustrated in the acconpanying 5

drawi ngs, in which: Flghl ¢ lsdsSiofy fl AHA TR S o yP8 U A kL S 1 2l
| frequency of a wanted pulsating signal and pfoduce the
control signal when the frequency of the wanted pulsating
signal exceeds a predetermined frequency for indicating
10 that an object moving in the field is moving faster than
an average speed.

Preferably the active means is any one of or in
combination of an alarm device, display device, broad-
cast device, lift driveldeviCe and/or door control

15 which controls the operation of lift's door.

According to a further preferred embodiment,
the discriminating means discriminates the amplitude
of background signal and produces the control signal
when the amplitude of the background signal falls

20 below a predetermined'level for the indication that
the background of the field is darker than a predetermined |
brightness, and the active means may be a light adjuster
for adjusting light in the cage and/or an auxiliary
light control for éontrolling power supply to an

25 auxiliary 1ight provided in the cage.



|ter arrangenent; Figure 2 is a plan view of a known-checkerboard

cticle; Figure 3 is a graph show ng wavef orm of wanted 10 pul sati ng
Signal obtained fromthe spatial filter of fig.2; Figure 4 is a
diagrammatic view of a lift; Figure 5 is a block diagramshowing a lift
control systemusing a spatial filter: Figure 6 is a diagrammatic view ofga
spatial 15 filter enploying a sem -spherical bow, |lens assenbly and W,
detector. Figure 7 is a bottom plan view of the sen1- spherical bow , shown

in Figure 6. Fi t f Iter
;mo:jgrng t he :o?ese c?’#%/}n%%ggm‘;réeh%l&ﬁ Qﬁé?’# L}Zt her :anbodl ment
of the i nvemdﬂwéwogaﬁ%; h_ﬁé/ djl fr{tec; ﬁ'gaﬁéapfi{g%ﬂl tigp; Figure

10 is a diagrammatic view spa filter enbodiying the

present invest ig¥re full by FAHE8 Held 1v81 th seét%ﬁn% Vi Vgpdcifiee pol y-face
prismshown in Figure 10. Figure 12 is a bottom plan view of the poly-face

pri sm shown enibdd Gutiretsl khdreof as fiQistrdted i thadicrembany iew of
aAspatial filter enploying a silicon solar cell arranged in stripes;
5 drawings, in which: :
kaown
Figure 1 is a diagrammatic view of a[spatial
filter arrangement;
: known
Figure 2 is a plan view of a‘checkerboard reticle;
Figure 3 is a graph showing waveform of wanted
10 pulsating signal obtained from the spatlal fllteraf f, 2

Figure 4 is a diagrammatic view of a lift;

Figure 5 is a block diagram showing a lift control
system using a spatial filtet;

Figure 6 is a diagrammatic view of a spatial

15 filter employing a semi-spherical bowl, lens assembly
and detector.

Figure 7 is a bottom plan view of the semi-
spherical bowl, shown in Figure 6.

Figure 8 is a diagrammatic view of a spatial

20 filter embodying the present invention.

Figure 9 illustrates a further embodiment of the
invention and shows prisms having different configura-
tion; |

Figure 10 is a diagrammatic view of a further

25 spatial filter embodiying the present invention

=



Fi gure 14 is a bottomplan- view of the.silicon solar cell shown in Figursa
13. 10 Figure 15 is a cross sectional view taken along a |ine XViX

shown in Figure 14; Figure 16 is a graph showi ng a signal spectrumof a
signal obtained froma silicon solar cell shown in Figure 14; 15

Figure 17 is a block diagram showing a lift control system enbodying the

i nfAgntion using the spatial filter shows ién—+igures 8 to 12. Figure 18 is a
di agrammatic view of a lift having the Iift control systemof Figure 17; 20
Figure 19 is a block diagram showi ng a nodification of the Iift control
system of Figure 17; Fhgyaree 120 iiss aa sdidegpianattiew o€wthe gpolliy-fabkavi ng t he
lift control systemof Figure 19; Figure 21 is a block diagram show ng a
further 25 nogrfispashownofint Fdghiret 10antrol system of Figure 17; -7-
Figure 22 is a block diagram showing a detail of the lift control system of
Figure 5; Figure 23 Fdonre dduis @i hgtiemobleneydenwcpicshgaPelyrfasgl oyed
in the [ift control systemof Figure 5 22; and Figure 24 is a graph
showi ng wavef or BE 168t #hQWa ARoMLFMESr Lfoints in the ci rCUi[}...S‘:. Fi gure 23.

Bef ore the descripti of t resent, i nventiqQn
_ g P %qure qg Rs a iagrammaf%c view of aAspatial

filter employing a silicon solar cell arranged in
stripes:;
Figure 14 is a bottom plan view of the silicon
solar cell shown in Figure 13.
10 Figure 15 is a cross sectional view taken along
a line XvXv shown in Figure 14;
Figure 16 is a graph showing a signal spectrum
of a signal obtained from a silicon solar cell shown
in Figure 14;
15 Figure 17 is a block diagram showing a lift
control system embodying the invention using the spatial
filter shown in Figures 8 to 12.
Figure 18 is a diagrammatic view of a lift having
the lift control system of Figure 17; -
20 Figure 19 is a block diagram showing a modification
of the 1lift control system of Figure 17;
Figure 20 is a diagrammatic view of-a lift having
the lift control system of Figure 19;
Figure 21 is a blqck diagram showing a further

25 modification of the lift control system of Figure 17;



:gceeds, a fundanental principle of a spacial filter is 10 expl ai'ned
reference to Figures 1, 2 and 3. Referring to Figure 1, a spati al
er generally includes an objective lens LI, a condenser lens L2 with
optical axis aligned with that of the objective lens.LlI,”  and, a field
stop 2 | ocated between 15 the lenses7kl and L2, and within an X-Y plane,
The field stop, according to an exanple shown in Figure 1, is defined by s
transparent and non-transparent stripes aligned alternately and parallelly’
to each other in a direction of Y-axis, and each having a wdth a and 20
extending in a directiop; ghed” 251 25 aSHEBCR Bi8LGah! SRofingS 25BN
Figure 1, is called a fencCe reticle, ereas oné shown in Figure I'S

called a checkerpgartifetébherolngyspahi 8k Fikhee byrther includes a
detector 25 4 | ocated on the op¥ica| axis and on one side of the

condenser lens L2 renoteidupe 2Beisi gl digtapt2didbeam odetreebenty S
sensitive to rays of light or infrared, and produces an el ectrical signal
relative to tdemparatordempysyedhtn @heobifet contsbawsystem pdi Figurer ce of
light 5 noves within an X -Y' plane spaced a distance H fromthe
objective |lend2ilandnd in a direction of Y -axis, an image of the object 6
'scans over the fence reticle 2 in the Y direction, provided that the

obj ective lens LI and thigweacé4risi el graphr ehepingdvaveiopes phtadineg

di stance F.

from major points in the circuit of Figure 23.
Before the description of the present invention
proceeds, a fundamental principle of a spacial filter is
10 explained with reference to Figures 1, 2 and 3.
Referring to Figure 1, a spatial filter
generally includes an objective lens ﬁl, a condenser lens
L2 with its optical axis aligned with that of the
objective lens L1, and a fiéld stop 2 located between
15 the lenses L1 and L2, and within an X-Y plane. The field
stop, according to an ekample shown in Figure 1, is
defined by transparent and nén—transparent stripes
aligned alternately and parallelly to each other in a
direction of Y-axis, and each having a width a and
20 . extending in a direction of X-axis. Such a field stop
2, as shown in figure l, is called a fence reticle,
whereas one shown in Figure 2 is called a checkerboard
reticle.
' Thé spatial filter further includes a detector
25 4 located on the optical axis and on one side of the

condenser lens L2 remote from the field stop 2. The



10 Thé | mage of the' object 6, which.has passed through the fence retic
2 is again focused on the detector 4 by the condenser |lens L2. According
tshe detector 4 produces a train of pulses, as shown in Figure 3. If the
velocity of the object 6 is expressed as V, a period T 15 for one cycle
of z& pul se can be expressed as follows: 2aH T = FV
(1) “hen the paraneters a and F are givéﬁ?‘and when the period T (or
frequency |/T) is known, it is possible to calculate the velocity V.
Furthernore, since the anplitude 20 of such pulses is in relation to the
intensity of rays emtted fromthe object 6, it is possible to nmake an
assunpti on of demeictioan 4ofist Isenslijtdoie ko Maysexdfinllight foxt hsmfilmtmetor 4 is
sensitive to light rays, the brightness of the object 4 can be determ ned,
and if it 25 andspgedicesyan eliectricad sdgnalt ireliatiple fiurkheof t he
obj ect 4 can be deterni ned. | f the checkerboard reticle shown in Figure
2 is enpl oyed FRCBAYEE &RYShe fence reticle, or two sets of optical .
arrangement of Figyre 1 are enployed, it is possible.tg getect the velocity
V of the object GQ'MH’ %“&Jﬁﬁﬁn&i%‘wﬂﬁﬁspﬁ%ﬁm Putigitso in all .
directiong within the.X -Y _plane,,Referring _to Fi e5 4 ngi there is
shown a 12t cBROPE iyt RiExd Bagne, Shadd A §iiandh Fartigin o 4,
a reference nugptabt8ve lens L1, and in a direction of ¥'-axis, an image

of the object 6 scans over the fence reticle 2.in the ¥

direction, provided that the objective lens Ll and the

fence reticle 2 are spaced a proper focusing distance F.

10 The image of the object 6, which has passed through the

fence reticle 2 is again focused on the detector 4 by

the condenser lens L2. Accordingly, the detector 4

produces a train of pulses, as shown in Figure 3. If the-

velocity of the object 6 is expressed as V, a period T

15 for one cycle of a pulse can be expressed as follows:
~ _ 2aH B
T = F - (1)

When the parameters a and F are given, and when the
period T f(or freqhency 1/T) is known, it is possible to
calculate the velocity V. Furthermore, since the amplitude
20 of such pulses is in relation to the intensity of rays |
emitted from the object 6, it is possible to make an
assumption of condition of fhe'object 6. For example,
if the detector 4 is sensitive to light rays, the
brightness of the object 4 can be dete;mined, and if it
25 ' is sensitive to infrared rays, the £emperature of the

object 4 can be determined.



by a shaded section 14. It is to be noted that the 15

designates a cage of a |lift, 10 designates a main rope for hoIang
ge 8, and 12 designates a spatial filter which is |located on the

g of the cage 8 so as to detect any object which falls in its range
" . spat

i al

filter 12 described herein after with te¢ference to figures 8 to 12 can be
provi ded at any other portion, for exanple, on a side wall of the cage 8,\J\

so long as its range covers the inside space of the cage 8. It

is also to

be noted that the range 14 may be changed with respect to the objects to be-

detected. 20

control system which iﬁ%ﬁdﬁ%g%%ﬁﬁggs q&%fETE%ggé}%ggﬁégﬁlﬁée 9§8¥§{h after
W th referengg, Fe%gicg% i éai;adé@’of‘. L EUENCY P%?g?ig‘of‘égoéwé%eég

anpl i tude di scrim nator

an emer gency -con ccording to the

embodi ment Shud ¢y di 0\ dngdien €5 HBLGNr& 00 42k RpEBvea, i DE! udes an

alarm 22 for
or character
announcenent

produci ng soun uzzer, a display 24 °tor show ng mark

PSRN id Hetedd EHEIESI6YitP VI ORIERE oBSe £ 60h¥ENT an
of energency, and a lift drive 28 which controls the novenent

of the @ge &nIlfyorirsantiaid i fo@€idn | cbat nebgesinf addrddret@ionkl oor
giving a calling signal. The frequency 5 di scrim nator 16 has an i nput

connect ed t o wiltthigpathaalXf+¥t gpldi®= and an out put connected to each of alarm
22, display 24, broadcast 26 and lift drive 28. The anplitude discrimnator

18 has an input connectRefexring tpafigures 4 and 5, there is shown

10

15

20

25 -

a lift control system , embodying the
present invention. 1In Figure 4, a reference numeral 8
designates a cage of a lift, 10 designates a main rope
for holding the cage 8, and 12 designates a spatial
filter which is located on the éeiling of the cage 8 so
as to detect any object which falls in its range shown
by a shaded section 14. It is to be noted that the
deccribed hereinafter wilh referance fo figeres €1 12
spatial filter lZLca.n be provided at any other portion,
for example, on a side wall of the cage 8, so long as
its range covers the inside space of the cage 8. It is
also to be noted that the range 14 may be changed with
respect to the objects'to be detected.

Figure 5 shows a block diagram of the lift

described herginafrer wifl refereace fo figvras € 16 12,

control system which includes the spatial filter 124 a
frequency discriminator 16, an amplitude‘discriminator
18, "and an erﬁergency control 20. According to the
embodiment shown in Figure 5, the emergency control 20
includes an alarm 22 for producing sound such as buzzer,

a display 24 for showing mark or character representing

£



01 of the anplitude discrimnator 18 is connected to each of alarm 22,

di splay 24, broadcast 26 and lift drive 28. Wen some object noves wit

the range 14 .of t'he spatial filter 12, the spati-al filter 12 produces a 15
signal -SI having a frequency determ ned by,tdie speed of novenent of the .
objsect and an anplitude determ ned by the brightness of the object. If the
object is one or nore people and when they are taking the lift in a usual
manner, their novenents are rather slow Thus, in this 20 case, the

o e S5 e @ LRhLERiERe) ROECRRRISd Sl Sl T b PLeRERE ©
takes Blace i1 (G GaBfanchlCaRETRL 10 HNE TR WURA el
(han the 2bove AR DRCMETRAeeTHe ISR Y RANLS o5 £ohggteee
orengeney controhiaf dhchol RSeRBLIIGEPN kg P, ETEASAGcr

produce a % bugzeerDmihBebge16NRasa8d Anpit Udntiditdd &d adfe &patial
preferably at a building keeper's office,, and the display 24 is actuated to

produce a visual £5igeal 12588 a6 sulktplith@ohnticHed a6 KacEIRE N - 22,
Furthernore the

filter 12 and an out put 02 connected to the alarm22. 10 Anot her sz§§g>

display 24, broaécast‘iﬁ and lift drive 28. The amplitude

discriminator 18 has an input connected to the spatial

filter 12 and an outpuﬁ 02 connected to the alarm 22,

10 “Another output Ol of the amplitude discriminatér 18 is
connected to each of alarm 22, display 24, broadcast 26
and 1lift drive 28. |

_ When some object moves within the range 14 of
the spatial filtér 12, the spatial filter 12 produces a
15- signal S1 having'a freQuéncy determined by the speed of
. movement of the object and an amplitude determined by the
brightness of the object. If the object is one or more
people and when they are taking the lift in a usual
manner, their movements are rather slow. Thus, in this

20 case, the'signél'SI has a low frequency corresponding to
the slow movement of people. On the other
hand, if some serious matter, for exampie violence of
crime, takes place in the cage 8, the pebple in the cage
are likely to make quick movement(s). In this case,

25 the signal: S1 will have a frequency higher than the

above mentioned frequency. The frequency discriminator 16 detects such



é adcast 26 is actuated to give an announcenent, such 10 as so-and-so

ftt is in an energency, and at the same time, the lift drive 28 is so
actuat ed as to advance the cage 8 to the nearest floor or to the floor from
whi cH™the calling signal is given and to open the door. Wien a fire breaks
out in the cage 8, the 15 bri ght ness~ldsi de the cage 8 becones brighter _
than usual, and in thi.s case, the anplitude discrimnator 18 detects that
the anplitude of the signal S1 is higher than a predeterm ned | evel and
produces an emergency signal S3 to each devices-22, 24, 26 and 28 in the-

emergency 20 a KOgh' fkegllehSydana Prodiited i) Yierdently BididE 92 6k out
and to advance the cageego tﬁg'nearggt floor. On théﬁg?ﬁ%r ﬁind, when t he

anpl i tude of ttise segengefibybeonteoll QORI Whth THY RIeREL oy dl 26

¥

occurred when there is snoke in the cage 8, when the 25 lights in the
cage 8 are outreceiwes annemetgbatycaignal (2 fraphtthe cirequendyce of the
spatial filter or the -12- lights, the anplitude discrimnator 18

produces an erdigenimisatonl 164 thechaliagrm @2 iisl actudtedn @ pfoduge a
. energency control 20. The reason why the signal S4 is not applied to other
devices i% thédwazeyingyinsadeotheocage & ans aukside the (2399 Brot so
-serious as others_nentioned above. It is to be noted that the energency
control 20 nayP¥eferabhyrakannbudléingofeepers fiichi Andiithe display
24 is actuated to produce a visual signal, such as a
luminous sign saying "EMERGENCY". Furthermore the
Broadcasé 26 is actuaﬁéd.to give an anhouncement,'such
10 as so~and-so lift is in an emergency, and at the same
time, the lift drive 28 is.so actuated as to advance the
cage 8 to the nearest fldor or to the floor from which
the calling signal is given and to open the door.
When a fire breaks out in the cage 8, the
15 brightness inside the cage 8 becomes briéhter than usual,
and in this éase, the amplitude discriminator_ls detects'
that the amplitude of the signal Sl is higher than a
predeterminéd level and produces an emergency sighal 83
to each devices 22, 24; 26 and 28 in the emergency
20 control 20 to give out an emergency sign of fire break
out and to advance the cage to the nearest floor.
On the other hand, when tﬁe amplitude of the
signal S1 becomes lower than a predetermined level, as
occurred when there is smoke in the cage 8, when the

25 lights in the cage 8 are out or when someone has covered

the light receiving face of the spatial filter or the



be hel.pful to cope with the serious natters. 10 . .-lt is also tgl A\ "
be noted that any one of alarm 22, display-24 or broadcast 26 can be ;)ég
connect-agl to-a police station or a.simlar organization. It .is further to

be noted that the ‘energency control 20 may so arranged that” the timng

for 45 actuating the devices 22, 24, 26 28 may be varied. For

exaihpl e, the alarm22 is actuated instantly to the generation of the

energency signal,. whereas the display 24 is actuated a short period of

time after the generation of the energency signal, .provided that the

energency 20,  stightsistbei amplisude: disaniminatar 18 iPxodueesrgency

signal lasts still longer, the broadcast 26 may be actuated after_the

actuation of the ¢mepgapcyssignalnsd whdishy isompmidied &9 AIIR 042 sef i the

the matter is. Referring to Figures 6 and 7, there is shqwm an 25_. ..
opti cal arrangenéﬁmeﬁﬁeﬁcgp&PPgF°ﬂiﬁper ﬁ&?(ﬁﬁﬁﬁﬂﬂlﬁ%ﬁfﬁb r§i§9ﬁ1_34 is

' ntion. Th t sh I.ncl . 1 -spherical bow. 30
olurality - 15 PGF EPPLEeRoRenOtTe S HaaR o R I HITOREY PO PRgL AL

i ght pass, conyex, lens 32, .and e detectqr 4 sensitiyve.io.l4 rays.
It i.g to be %ot ed-? hRECRRES EhE. 5'61%%51'0518 Bt SR 1vée‘gg/aa?lsét?ni(‘all‘ég%%’ackboard
reticle shown in F When the object 6 noves in the direction
shown by an arnoﬁﬁgggggpgghﬁb%g$§ emtted or reflected fromthe object 6

reach the detector 4 internit gt lpp B AP ¢HdW  the emergency .control
' 20Imay have other warning or control devices which will
-be.helpful_to cope with the serious matters.
10 It is also to be noted that any one of alarm
22, display 24 or broadcast 26 cah be connected to a
police station or a similar organizgtion. |
.It is further to be noted that the emergency
control 20 may be so arranged that the timing for
15  actuating the devices 22, 24, 26 and 28 may be variéd.
For example, the alarm 22 is actuated.instantly to the
:generation'of the émergency signal, whereas the display
24 is actuated a short period of time after the géneration
. of the emergency signal, provided that the emergency
20 signal is still present. Furthermore, if the emergency
signal lasts still longer, the broadcast 26 nmay be.
actuated after the actuation of the display 24. In this
manner, ‘one may évaluate how serious the matter is.
Referring to Figures 6 and 7, there is'shpwn an
& not"embodying He present ivealion.
25 optical arrangement of lﬁhe) spatial filter'L The arrangement

‘'shown includes a semi~-spherical bowl 30 having a plurality



C:ﬁae detector 4 produces a pul sating signal Sl sinilar to that shown in
ilgre 3. As understood to those skilled 10 in the art, the pul sating

gnal S| will be carried on a certain level determned by the surrounding ,
lights that go into the detector 4. It is to be noted that the nunber of
circle openings 30a is not linmted toyghose shown in Figure 7 15 but can

" be any other nunber, and that the circles can be disposed in any other \o
manner. Referring to Figure 8, there is shown an optical arrangenent of the
spati al filter enbodyi ng the present invention. Wien conpared with the

vhen conpar ec e
el des oyif et i ofentnds CAOR SOHREY, BHREE 0 for pECRARELRG" el 1!
openi ngs 30161 £ G444 N1 E8hvaki 20bL N3 lICahBNERE BLekBROPCY saRBLRIGRI bowl

30 has its op 03| aces par a to each ot her, whereas other

cylindricaledri sgme hawpst heit {8ceofBei ASLER thaEh%héekéﬁﬁa&pﬂet&@huned in
such a manner as to orient the edge containing an acute angle towards the

centre HBowheshoxérvds IbetNegerecrboardl raaitde ehotvheihapgghgeones
greater as the distance to the centre of the bow 30 becones | onger.

Accor &§ ngl y2. t Ihén gthie ralyjecthé choveseipatheddi heotigbnt Bbownl bygdencal
prism34 are directed 5 towards the centre of the convex |lens 32. Wen
t he obj ect #rrawesthe lightiraysi emithednopyrafilacted, fram thghobliggs

emtted or reflected fromthe object 6 reach the detector 4 only when the
obj ect 6 i |xpaghdthe detector 4 intermittently, and accordingly,

the detector 4 produces a pulsating signal S1 similar
to that shown in'Figure 3. As understood to those skilled
10 in the art; the pulsating signal S1 will be carried on
a certaih level determined by the surrounding lights that
go into the detector 4.
| It is to be noted that the number of circle
openings 30a is not limited to those shown in Figure 7
15 but can be any other number, and that the circles can be

disposéd in any other manner.

Referring to Figure 8, there is shown an optical

arrangemen£ of the spatial filter embodyiﬁg the present invention.

When campared with the arrangement of Figure 6, the arrangement shown
20 in Figure 8 further includes cylindrical prism elements

34 fittingly mounted in the circle openings 30a. A

cyiindfical prism in the centre of the semi-spherical

bowl 30 has its opposite faces  parallel to each other,

-whereas other cylindrical prisms have their face facing
25 the detector 4 inclined in such a manner as to orient

the edge containing an acute angle towards the centre



receives the light rays fromthe objects 6 intermttently, and thus
produces a pulsating signal simlar to that shown in Figure 3. Referring t
Figure 9, there is shown a further optical range- nent of the spatial
filter enbodying the present invention. W15 conpared with the
arrargenent of Figure 8, the faces of the cylindrical prisms 34" are
inclined in opposite direction. Accordingly, the light rays, which have
passed through the cylindrical prisnms 34', direct towards the convex |ens
32 al nost paral | &f fheo beadh 3®.heTheo@egree of inclingfdien taf dthe chace
arrangenent of Figure 8 or 9 is enployed, the light rays fromthe object 6
can be effectivebPgcoiesegxeaben ns dhe distancesto Hhe KV hdiBe it is
possi bl e to. redgce the area of light receiving face of the detector 4.

Furthernmore, a sPQWH 30 becomes danger-at iASqaFrding 1 gidie dighh frys,
Flgures B and o MeH By S aResd EErs fEe SYLIRTIGAE PLOmt ot e Slpeded
Shape, suchias a PREEARITS, CRMATAATIE SHOGY (TS SF and B T be
tion: Referring DEIEC BT 1 A" A qqiorl [ HOE PGS Mialod £ 00

optical arrangemRhqf e Shaldd (dY t¥flected from the object 6 reach

regi ons 36a, é6b, 36¢, 36d, - . Accardi rigly, the 10 detector 4 @

the detector 4 ohly when the object 6 is located in
regions 36a, 36b, 36c, 36d, °--. Accordingly, the

10  detector 4 receives the light rays from the objects 6
intermittently, and thus produces a pulsating signal
similar to that shown in Figure 3. | |

Referring to Figure 9, there is shown a further optical arrange-
ment of thg spatial filter embodying the present invention. When

15 compared with the arrangement of Figure 8, the faces of the
cylindrical prisms 34' are inclined in oppqsite direction.
Accordingly, the light rays, which haQe passed through
the cylindrical prisms 34', direct'towards the convex
lens 32 almost parallelly to each other.

20 When the thiqal_arrangement of Figure 8 or 9
is employed, the light rays from the object 6 can be |
effectively gathered by the convex lens 32, and accord-
ingly, it is possible to.reduce the area of light
receiving face of the detector 4. Furthermore, a signal-

25 tg-noise:ratio in the signal S1 can be improved.

It is to be noted that in the optical arrangements



€énbQdyi ng the present invention. The arrangenment shown -i ncl udes de- 10
Tiirnr 4, convex lens 32 and poly-face prism 38. The poly-face prism38 is
e|froma plano-convex lens with its curved face so polished or cut as to
have/a plurality of circle flat faces 38a, as best shown in Figures 11 and
2~ Since the flat faces 38a have diffyggent angle with 15 respect to the
optical axis, only the lights fromparticul ar regions 36a, 36b, 36c, ...
pass through the poly-face prism 38. Accordingly, the poly-face prism38 ~
serves as the checkerboard reticle shown in Figure 2. It is to be noted
that the nugpes IQES 3a .| lj gt thos h I n
Figure 11 but clzggiﬁ%@aﬁ{]/@?he'r%%neu gérqﬁﬁrt 53 réo#ge,pe’%h%n?sdiéggog?ii%&T'shape
and si ze of c a 3& ' Vo Qfs "Bk npl e,
t he cut facgghggawﬁg% E%\%g g%s apé"'té 0 rg%glquadg’r{%n 2a50c§ﬂeé1 igg’?‘rr‘lt‘fﬁxg' :
optical arr apgepBniFodaaar iiRednAD e d émﬁmgct' vy [ d 10,
the convex | ens 32 Qﬁl—%mﬂlcgrr]@g?&;ﬁr% nat ed. d_lx_{]&&s"&ét hhae %%%@%?Igter can
be made conpagthekmdir2¢. thle ipTilsthsd Nl Ifratcdrhbd Horharseipr i sm 38
descri bed above in connection with Figures 11 and 12 is 5 not an
ordi naby reanygl etbeenshiape Isb ilong =@ dheynproanilde indowsxaky efé ft&c<el enent
whi ch has refraction effect. Therefore, the poly-face prism 38, enployed as
areticle etémpBat, can receive lights in wide solid angle. .

Referring to Figures 10, 11 and 12, there is
shown a still further optical arrangement of the spatial filter
embodying the present invention. The arrangement shown includes de-

10 tector 4, convex lens 32 and poly-face prism 38. The poly-face
prism 38 is made from a'plano-convex lens with its curved
face so polished or cut as to have a plurality of circle
flat faces 38a, as_best'shown in Figures 11 and 12.
Since the flat faces 38a have different angle with

15 respect to the optical axis, only the lights from
particular regions 36a, 36b, 36c, ... pass through the
poly-face prism 38. Accordingly, the poly-face prism 38
serves as the checkerboar& reticle shown in Figure 2.

It is to be noted that the number of cut faces

20 38a is not limited to those shown in Figure 11 but can
.be any other number. Furtherﬁore, the disposiﬁion,
shape and size of the cut faces 38a can'be made- in any
other manner. For example, the cut faces 38a may have
a shape of polygon.’

25 _ In the optical arrangement described above in

connection with Figureshs and 10, the convex lens 32



Furt hernore, when the poly-face prism38 is enployed, a 10 detector 4
having a plain |ight receiving face, i.e., a light receiving face having
particular pattern, can be used. Moreover, it is not necessary to enploy a__
differential anplifier.as in a detector 40 described bel ow. 15

Referring to Figures 13, 14 and 15, there %g shown an alternative opti cal
arramgenent of a spatial filter not enbodying the present invention. The
arrangenent shown includes a convex |ens 32 and a detector 40. The detector

40, as best shown in Figures 14 and 15, is fornmed by a base plate 42 nade

of 20 ceramics or the_like material, an N type sil.icon |ayer 44

deposi ted al nost S8Rt PReP}iBANAkEdas Thysat &g SPatdad Eillfied gan &eh Madeer

46 deposited on the N—%y e si.licon |layer 44. The P-type silicon layer 46 is
formed by two seEPMBAS 435 Shd®46b (Figure 14) each formed in a shape 25

Ci 1 Foon | ayer 4o, secti one Fr & i R FRESS CHEF Wi B0y £ASR BRhoR 0 o
db [ At | f '
mpi nged | hor condeAE=eaga, 8BeRAh PRobBceloR Shu %1kl T pad LAY 10

e 4 " s 4 :
accordi ”? to hBe ah 69.9?3‘3 %%‘i'i:'lge‘élé%yxﬁ:dne Ft 1% | © go{‘\@e‘%{t R newly

plurality of stripes of silicoh solar cells a par a 0 eac
other with a preggtehteRcdeRitlB. elltent! 4 ids BEOretdat¥iVis HRAS a

rence Therefore, the poly-face prism 38, employed as.a reticle
element, can receive lights in wide solid angle.
Furthermore, when the poly-face prism 38 is employed, a
10 detector 4 having a plain light receiving face, i.e., a
- light receiving face having no particular pattern, can

be used. Moreover, it is not necessary to employ a

"differential amplifier as in a detector 40 described

below.
15 Referring to Figures 13, 14 and 15, there is
' alternelive a
shown ané-t-he'sl optical arrangement of &he lspatial

uol embodying the present imvenhon.
filterx The arrangement shown includes a convex lens

32 and a detector 40. The detector 40, as best shown in

Figures 14 and 15, is formed by a base plate 42 made of
20 _céramics or the like material;.an N type silicon layer

44 deposited almost entifely on the base plate 42, and

a P-type silicon layer 46 deposited on the N-type s;licon

layer 44. The P-type silicon layer 46 is formed by two

sections 46a and 46b (Figure 14) each formed in a shape
25 of comb, and their teeth are interleaved with each other.

In the P~type silicon layer 46, sections from which the



el e. The detector 40, when used in.association wth 10 a

vential anplifier, is particularly suitable for elimnating background
>€] signals, such as that caused by the day |ight that adds dc signal or
artificial light that adds fluctuating signal of 50 .or 60 cycles per
second dependi ng on the frequency ofjgommertial ac 15 power. Figure 16
shows signal spectrum of signal obtalned fromthe detector 40 of Figure &9»
By the arrangenent as shown in Figure 14 and taking the differ- ence

bet ween t he outputs it is pOSSIb|e to obtain a 20 spatial frequency

the. det 521%%**%‘ B Ssfefaitscatg rolfren bl C?%Sém?&%@% ‘F’?Bﬁffeé’rf‘oa
8, 9 R

to Fi gur e af B0, ﬁgﬁeﬂﬁc%ﬁteﬁ@? pfobelpg, ifpinged 1o 11l
syst em shoul ieoRar tag;}ﬁ&%gésaagesdtﬁsgecgﬁmeh' 99 LHg guelakhan of door

inrelation to the peo 0 are at a warting area ront &f the lift's

door. Thi épedest 4P &¥SoPdingNEoSERE] ai:rah éﬁéneraaaaeﬁsaa QSS%' bed
above in connection with Figures 13, 14 and 15. The systemincl udes a

spatisl fiid edeflthe® by a plurality of stripes of silicon solar

cells alignéd parallellY'to each other with a predetermined
pitch. Thus,_thé detector 40 serves also as a.fence
reticle.

The detector 40, when used in association with

10 a differential amplifier, is particularly suitable for |
eliminating background noise signals, such as tﬁat caused
by the day light that adds dc signal 6r the artificial
light that adds fluctuating signal of 50 or 60 cycleé
per second depending on the frequency of commertial ac

15 power.

Figure 16 shows signal_spectrum of signal
obtained from the detector 40 of_Figure 14. By the
arrangement as shown in Figure 14 and taking the differ-
ence between the outputs, it is possible to obtain a

20 spatial frequency characteristic having a single peak
point. |

In contrast to the detector 40, the detector 4
employed in the spatial filter arrangements of Figures 1,
6, 8, 9 and 10 have a plain photoelectric element.

25 Referring to Figures 17 and 18, there is shown

a lift control system .

T,



| TN . .

differential anplifier 50, an automatic .gain control 52, a |evel detector
54 and a door control 56, which are 10 connected in cascade. The systfe
further includes an anplifier 58 connected to the spatial filter 12 and
adjusting linearizer 60 connected between the anplifier 58 and the .
automatic gain control 52. As shown in Figure 18, the spatial filter 12 has
a detgcting range 14' 15 whi ch can co a waiting area 62 located in
front of the lift's door in each floor. The differential anplifier 50 is
provided for elimnating the background noise signals and for producing
only the wanted signal representing the 20 presence and novenent of the

object. The anplifier 58 2§ Vs%gm agﬂﬁwhhel§'gQ§E§CBiQEl he spati al

filter 12, and produces a S|gna representlng th ri ght ness of background

set up by & | idughdePisty dRAerBinling 38 Boedidbndbe Moo il sehelian

flo ust ng B rear 5 ot 0- coupl er

I|near|zer fOﬁoa@hﬁﬁgﬁgggkhggBrQE@r%kQQaha&%&ﬁb'Q&eQeHW?Q&ohE'QEtneSS and

the automatic gain c so as to change "t he sl ope of the
proportional taealidt.'sTHeoxi.gnThisepsgseem emplbgsbri ght ness of the 10
background produced fromthe anplifier 60 is also applied to the automatic
gain contsol %hef @patdalnFiltervariratigementl deadendedeaborie tike change in
t he brightness of
connection with Figures 13, 14 and 15.
The system includes a spatial filter 12, a
differential amplifier 50, an automatic gain control 52,
a level detector 54 and a door control 56, which are
10 connected in cascade. The system further includes an
amplifier 58 connected to the spatial filter 12 and an
adjusting linearizer 60 connected between the amplifier 58
and the automatic gain control 52. As shown in Figure
18, the spatial filter 12 has a detecting range 14'
15 which can cover a waiting area 62 located in front of
the lift's door in each floor.
The differential amplifier 50 is provided for
eliminating the background noise signals and for

producing only the wanted signal representing the

20 presence and movement of the object. The ampiifier 58

25



e _background. More particularly, when the brightness-.of the background
XKegpds the predeterm ned | evel, the 15 anplitude of the wanted signa
aldduced by the rate determ ned by the exceeded degree of brightness, and
the brightness of the background fglls-below the predeterm ned |evel,
e“anpl i tude of the wanted signal is iIcreased by the rate deternined by

the degree of 20 | acking. " Therefore, the automatic gain control 52 (e«
. produces a wanted signal which does not take any influence fromthe 4
fluctuation or variation of the background light. The |evel detector 54
recei ves wan®@@ssthgasignals ffirom tthe spakial cEitter cb2i r ahdspraoduces
produces a control signal when the wanted signal exceeds a predeterm ned

-20- level . ¥h8igRprd FreFesentimey the drightness of bagkygrourdi aett when an
obj ect having arelatively low rreflectivity noves slomdé in the waiting

area 62. DurP¥gi hiI8%y84sProviged in rhhrcagaf IR/ PEkPYigtheopiehts and
when the 5 Igﬁelfgetector 54 produces a control signal, the door control
56 is actuat®l Bn*tRFthe Iift's door is maintained open and the timng

(or, putgati cl |y ! 0%, Uit S A AARY o0 Sncrndbsp bledee 2 o
et SIS 1Rttt i Rle 1 PN BMLAERIAFEL Yook
between brightness and the automatic gain control 52, so
as t& change the slope of the'proportional rélation.
The signal representing the brightness of the

10 background produced from the amplifier 60 is also applied
to the automatic gain control 52 for making the wanted
signal indepehdent of the change in the brightness of
" the background. More particularly,.when the brightness
of the background exceeds the predetermined level, the

15 amplitude of the wanted signal is reduéed by the rate
determined by the exceeded degree of brightness, and
when_the brightness of the background falls below the
predetermined level, the amplitude of the wanted signal
is increased by the rate determined by the degree of

20 lacking. Therefore, the automatic gain control 52
produces a wanted signal which does not take any
influence from the fluctuation or variation of the
background light.

The level detector 54 receives wanted sigpal
25 from the automatic gain control 52 and produces a control

signal when the wanted signal exceeds a predetermined

«



y . .
time. If the people in‘the waiting area. 62 nove into 15 t he cage 8
within said predeterm ned period of time, no pulsating signal is produceg
during a last bit of tine within said predetermined period of time. Int
case, the door: cl-oses -automatically and the cage 8 advances to its
desti-nation. On the other hand, if there 280- are sonme people left in the
wai t-ng area 62 noving towards the cage 8 at said last bit of tine, the
spatial filter 12 detects the novenent of the people in the waiting area
62, and accordingly, the wanted signal, i.e., a pulsating signal having a
frequency determMeeelby The 28id pspeetephinedchentloist betpeophe lavdlan
anplitude determ ned by the reflectivity of the people is produced -21-
fromthe autonatokbtyitmedceneénoans8bjschckavihngf acgatatyvedy owpreflaprivity
the generated pulsating signal is greater than those set up in the level -
detector 54, thenoege|stewkytbn thepwvailbing arean6Reol Buyghng tbet kageodr 5
control 56 within said gredeternined period of tine. Thus, the door control
56 i s so actuat deebRIt3CpRof beert Feadynfay takingopeaglendnddsd. whgan thghen
the door is_about to ,close, the lift control systemshown in Figure 17 is
made inactive, ote¥®l de?ﬁ%t360$4cBﬁ??BFeBGadFQPE§81d§13ﬁ9lfuFP%eﬁ°86ntroI

signal fromthe level detector_54, to.prevent, a ropequs _operati.on caused
by the door mové ?r?ggggd%ﬁ 3SR eﬁnﬁ%ﬁﬁn%hﬁg §%8p éggtstﬁgoﬁaﬁﬁing
area. maintained open and the timing for automatically closing

the door is prolonged.

10 Next, the operation of the lift control system is explained. When
the cage 8 stops at the floor illustrated, the lift's

door (not shown) is opened automatically by a known means,
and it is maintained open for a predetermined period of
time. If the people in the waiting area 62 move into

15 the cage 8 within said predetermined period of time, no
pulsating signal is produced during a last bit of time
within said predetermined period of time. In thislcase,
the door closes automatically and the cage 8 advances to.
its destination. On the other hand, if there

20 are some people left in the waiting area 62 moving towards
the cage 8 at said last bit of time, the spatial filter
12 detects the movement of the people in the waiting
area 62, and accordingly, the wanted signal, i.e., a
pulsating signal having a frequency determined by the

25 speed of movement of the people and an amplitude

determined by the reflectivity of the people is produced



. . ¥
It |s to be noted that by making the detecting 15 - range 14' narrower in
3rs of direction of door novenent and by holding the [ift control system
A-Ngure 17 active until just before the door intrudes into the -narrow
13e) 14', the lift control systemof Fi'gure 17 can be so .désigned as to
R the spatial filter 12 to 20 = deR&et people who have dashed to the:
_waiting area 62 even during the closure of the door. In this case, -the Ii
control system detects. such a novenent of people and reopens the door even .
after the door has started to close. 25. It is also to be noted

that the adj ysldoané "aetoneEi&0gaan Beneirbll B2l.ed Sirua itife Sfrépuerndpwn in
-22- Figure 17 or that the autonm@tic gain control 52 can be so designed as

to serve al s ddP1it6dé 8f vhkegehlraled ?dlwddiﬁfg teidraliaied that the
automatic gain control 52 and the adjusting [inearizer 60 can be 5

" elimnated agkddeér tEisanuthoseosethapatinl itheclehlc atetactbmnnit; etheo the
| evel detector 54 for controlling the signal |evel of the wanted signal in

. the level dethstel ddtdgtdhe5dsprofiucegnal condmalhsignal ftertls doeris

S still further to be noted that the 10 anplifier 58, mhlch i s shown as

" recei vi gy t weongral s56 rehthis spidi prefettesmined @erind RE|Hime. as to

receive only one signal fromthe spatial filter 12. As understood fromthe
forego|ng(yxghu@;|§he door: contro. 56 is so actuated as to prolong

the timing for CIOSLBQ the door.
Then, when the door ‘is about to close, the lift
control system shown in Figure 17 is made inactive, or
10 the door control 56 disregards any furthet control signal
from the level detector 54, to prevent an erroneous
operation caused by the door movement regarded as fhe
movement of people at the waiting areé.
| It is to be noted that by making the detecting
15 fange 14’ narroweﬁ-in terms of direction of door movement
and by holding the lift control system of Figure 17
active until just before the door intrudes into the
narrow range 1l4', the 1lift control system of Figure 17
can be so designed as to allow the épatial filter 12 to
20 detect people who have dashed to the waiting area 62
even during the élosure of the door. In this case, the
1ift control system detects such a movement of people
and reopens the GOOr even after the door has started to
close.
25 It is also to be noted that the adjusting

linearizer 60 can be eliminated from the system shown in



only standing in the waiting area 62, that is, people who have no intentian
tq take the lift. Referri-ng to Figures 19 and 20, there is shown a |ift o
.control “system which i.s a nodification of the systemshown in Figures 17
and 18. ‘Wen conpared 20 with the system@f Figure 17, the system shown
in K _gure 19 has .no automatic gain control 52 and adjusting linearizer 60,
but instead it has another. |evel detector 66 connected to the anplifier 58
and an auxiliary light control 68 connected to the |evel detector 66
through-a 25 r giamremii’cior’ @hdt Gthd Saveom®@tiy d@lis eprtrolThe tenebe
detector 66 receives a signal representing the brightness -23- of
background from t Be desliigned #35 tairsbmeralso ded eehe 1ightt adjhstgint 66ss
of background is below a predetermned level, it is so actuated as to cl ose
the switch 70 for actuating Ithdsafirtiey todhe mobedothas. thacautematicy 5
light control 68 is connected to an auxiliary light 72 shown in Figure_ 20.
Accordi ngly, whengaia sontrck 52 iapd thatadjusking hineariageri 60 caphpe
switch.70 is turned on, the auxiliary light 72 is turned on_{

"1l uni nat i ngSpar t eddminaredhantithal theoebput et 1bhe a@RLigher)58,6A8 i
to the | et | f t d A dj wh t .
B | 1ary ight 759 SaRReREPdbito (508 Lo hideHEGESR SR FPE: REREFBI A%/

t he door.

the lift tontrol system of -Figure 17 will not detect 15 peopl e who are (ii:

the signal.level‘of the wanted signal in the level
detector 54 by the use of sigﬁal from the amplifier 58.
It is still further to be noted that the
10 amplifier 58, which is shown as receiving two signals |
from the spatial filter 12, can be designed as to receive
only one signal from the spatial filter 12.
As understood from the foregoing description,
the 1lift control system of Figure 17 will not detect
15 people who are.only standing in the_waiting area 62,
that is, people who have no intention to take the lift.
| Referring to Figureé 19 and 20, there is |
shown a lift control system which is a modification of
the system shown in Figures 17 and 18. When compared
20 with the system df.Figure 17, the system shown in Figure'
19 has no automatic gafn control 52 and adjusting'
iinearizer 60, but instead it has another level detector
66 connected to the amplifier 58 and an auxiliary light
control 68 connected to the level detector 66 through a
25 relay switch 70 which is normally held open. The level

detector 66 receives a signal representing the brightness



noperation, when the cage 8 stops at.a floor 15 - shown in Figure 20,
door automatically opens and the people in the waiting area 62 nove
the cage 8. During this nonent, if-the waiting area 62, for sone

reason or other, becomes darker than thgsLequised brightness, the

.background signal produced fromthe 20 anplifier 58 decreases in |evel.
Wien the background signal falls below a predeterm ned |evel, the |evel i
detector 66 is so actuated as to close the switch 70. Accordingly, the =

Mot 72 o Hieeronnd Eign Hhe apellsBeRlnb,C R b3 BSteRS ) nan
Sl e vl
ELgPrgf gg gggégﬁgﬁeﬂgfﬁ%eo ey%?aggfepégrt§4.1%580§§Fp§Ly,c%he d§%§p5 "
any failure. %%‘%’%él e%!ggtél%*ﬁ'??f%onln'%ggfzngég?g%idggéri ggl a ovél\lilér#y)

connect ison WytiuHi Geierd 680ig0cohR8cean! L¥MRA! aBkidWaryl AlgHd ¥ not
only prevents the lift control 10 ~~ system from nmaking an erroneous

operation as sidwad € @4 Vel thecuraifgly, JWhkn ithe auxiaipihsating
signal representing people in the waiting area 62 noving towards the cage
8, becones indiglit rephtateb| €8 oieratbaeated, i.e., the switch.70 is
turned on, the auxiliary light 72 is turned on for.
illuminating particularly the waiting area 62. ‘The
10 switch 70 opens in response to the complete closure of-
the door. Accordingly, when the auxiliary light 72 is
turned on, it is maintained on until the closure of the
door.
In operation, when the cage 8 stops at a floor
15 shown in Figure 20, the door automatically opens and the
people in the Qaiting area 62 move into the cage 8.
During this moment, if the waiting area 62, for some
reason or other, becomes darker. than the required
brightness, the background signal produced from the
20 amplifier 58 decreases in_level, When the background
signai falls below a predetermined level,_the level
detector 66 is so actuated aé to close the switch 70.
Accordingly, the auxiliary light control 68 is actuated
to supply power to the auxiliary light 72, so that.the
25 waiting area 62 can be maintained brighter than the

required brightness. In this case, when there are some



3 N
background signal, but <also lightens the footing to make 15 people feel /
easy. The auxiliary light, which has been described as being turned off in
responsg to the closure of the lift"s door, may be turned off after a set
period of tinme fromthe closure of the switch 70. 20 : It isto

be neted that the lift control system of Fi§3#§ 19 can be conbined with

t hat,_of Figure 17, as shown in Figure 21. Since the dynamic range of the
differential anmplifier 50 or automatic gain control 52 is limted to a

certain degree, there may be a case 25 wherein the | evel detector 54

fails to detect tpeoplscsitsllnbeftBih thenwahtiagxakear $2 mgviing towards

enpl oyed, -25- the wanted signal produced fromthe automatic gain

control 52 becomedht staget8yetlye hspatiall fidbgrt A8 produdesn Rflsating

signal with high reliability. Referring to Figure 22, there is shown an 5

exanpl e of lift c&ignal which hastan ampditudpogsufficientdy high fe S

The lift control system shown includes the spatial filter 12 .and a é
preanplifier 74 c ted by t Hhespaved| detecEpriB4.Thd Y ¢ fhe door
preanplifier 74 is connected to the_ 10 f.requency di,scrim nator 16 and

al so to the ahpli (GRALEPL PP FARETPLEgthengo: i @ S EHATe ST ni nat or
Lo and 10 a0 comge o hon! PEoRmUIRREY.CRRY! PasdlreTne I eavency

According to the lift control system.described
above in connection with Figures 19 and 20, the employment
of auxiliary light not only ptevents the lift control

10 system from making an erroneous operatipn as often
occurred when the wanted signal, i.e., the pulsating
signal representing people in the waiting area 62 moving

.téwards the cage 8, becomes indistinguishable over the
background signal, but also liéhtens the footing to make

15 people feel easy.

The auxiliary light, which has been described
as being turned_off in response to fhe closure of the
lift's door, may be turned off after a set period of
time from the closure of the switch 70..

20 It is to be noted that the lift control system
of Figure 19 can_be combined with that of Figure 17,
as shown in Figure 21.. Since the dynamic range of. the
differential amplifier 50 or automatic gain control 52
is limited to a certain degree, there may be a case

25 wherein the level detector 54 fails to detect the

wanted signal. But when the-auxiliéry light is employed,



Qi. filter 16a, an automatic gain control 16b, a l-evel- 15 det ector 16c,
1 hequency conparator 16d and a nonostable nultivibrator 16e which are
cOrpected i n cascade between the preanplifier 74 and energency control 20. .
It further includes a tine lag of first-order circuit 16f:connegted-to the.
preamplifier 74, and an adjusting |ineagPzer 16g 20 connect ed between.
the time llag of first-order circuit 16f and the automatic gain control 1§

The band filt 6a .elimnates th k d. si . i es onl*

e v i PR 5 Gndlif iuend ST R BT T T
| - ircui iV i . i fi -
and 'snoot hs %ﬁg §th§§I95ﬁﬁme§NﬂﬁF§¥ék€#Sﬁg¥ P%%ﬁf?hgﬂngé ﬁ%ﬁen 74 is

id df ' i.nt. pf ' -t Is '
Cohe mach | cBBTeHILon S Reld¥ed) s HAEL Gillln REGHOALESaBUISEY OOTUP O5
t he snoot hed si gnal pr%{r{&r’@-& tp?éﬁ?gttgg Qﬁﬁ}grig- gﬁ_@% Ghy cui t 16f
nal = o

can be considered as an average si g e background signal. The

adj usti By 5 exaplRAIIE i 46 LoHErd s ot OHBOECLAE Bigai! balbollmercei Ve
t he average signal of background fromthe tinme lag of first-order circuit

16f, and opegficem ind Figiders anmee TEFEr EbadroDoygstemc shows iineidds
Figure 17. Accordingly, the automatic gain control circuit 16b 10

~produces thetwts@iﬁiagnaﬁy@mme;Mﬁm of
anbient light. An exanmple of waveform of the wanted signal produced from

the automati @ gaieamplifier 74 connected to the spatial filter 12.
fhe dutput of thé preamplifier 74 is connected to the
iO frequendy discriminator 16 and also to the amplitude
discriminator 18. The outputs of these discriminators 16
and 18 are connected to the emergency control 20.
| The frequency discriminator 16 includes a band
pass filter l6a, an automatic gain control 16b, a level
15 detecior 16c, a frequency comparator 164 and a monostable
multivibrator 16e which are connected in cascade between
the preamplifier 74 and emergency cbntrol 20. It further
includes a time lag of first-order circuit 16f.connected
to the-preamplifier 74} and an adjusting linearizer l6g
20 connected between the time lag of first-order circuit 16f£
and the automatic gain control 16b. The band pass filter
16a eliminates the background signal and supplies only
- the wanted signal to the automatic gain control 16b.
The time lag of'firstQOrder circuit 16f receives a signal
25 from the preamplifier 74 and smooths the signal level.
When the signal from the-preamplifier 74 is considered

from the view point of waveform, the wanted signal occupies



control 16b is shown i Figure 24 under.a heading A. Such a waveformis
referred to as a waveform A, and 15 so as the other waveforns. The

| gvel - detector 16c has two threshold |levels: high and low. It produces a

hi gh | eVel signal."when the wanted signal (waveform A) exceeds :the high .
threshold | evel and al so when the sane fall-pgel ow the | ow threshold |evel
Thu§ +it.can be said 20 that only the wanted signal having a relatively
high anplitude is transmtted through the |evel detector 16c. According to
t he exanpl e, the imachl ldsgearea thamprhdicaea of gthe backgoundasignain B,
as ‘shown in Figure 24. The frequency conparator 16d conpares the frequency
of 25 t he wantAdcerdhnglyrnarthe tsmebtihed signak prxoducedt Exonr thectimeh.
a predeterm ned frequency, and the nonostable nultivibrator 16e produces a
pul se when the frltagenfyfirst>prdeir tdiganit ckf£igami be fprsideredeas an
pr edet erm ned frequency. Accordingly, when the nonostable nultivibrator |6e
produces a puIse,aVﬁrﬁSeuﬁGSP§@oG&1ﬂhﬁ hagkangund siqrrled PYet AGIUEELRY
filter 12 is_novipg faster than 5 a predet ernm ned speed.

The | se
produced from thel#BRBEEZEF 169 And fhe AUtQRATIC Gt i?P?Br?ﬂelg rgency
control 20. Referring.to Figure 23, there is shawn an exagpLe of _{he
frequency conparaFﬁngH&.t%%é%ﬁ%ﬁﬁﬂ% ﬁﬁgnaféﬁgaﬂa?kﬁf?ﬁﬂépg?om e
differentiating cprcuit defi by a:.capacii reshks
differentiating chigdl § gt At LSRR Rbull T6F, "87450BEcEke Bn a
: similar manner described above in connection with Figure

,.17.- Accordiﬁgly, the automatic gain control circuit 16b
10 produces.the wanted sighal which is not affected by the
fiuctuation of ambient'light. An example ;f waveform
of the wanted signal produced from the automatic gain
.control 165 is shown in Figure 24 under a heading A.
Such a ﬁavefo:m is referred to as a waveform A, and
15 so as the othér ﬁaveforms. The level detector 1l6c has
two threshold leveléz "high and low. It produces a high
level signal when the wanted signal (waveform A) exceeds
the high threshold level and also when the same falls
below the low threshold level. Thus, it can be said
20 | .that only the wanted'siénal having a relatively high
amplitude is transmittéd through the level detector léc.
According_to the example, the level detector l6c produces
é signal having a wavefofm B, as shown in Figure 24.
fhe frequency coﬁpafétor 164 compares the frequency of -
25 ©  the wanted signal transmitted through the level detector

l6c with a'predetermined frequency, and the monostable

multivibrator 1l6e produces a pulse when the frequency

)



: a delay circuit defined by a resistor R2 and a capacitor C2,” and an
N-gat e A . Wen the signal (waveformB) fromthe | evel detector 16c is
,aj-’ﬁed the 15 dlfferentlatlng circuit produces a pulsating signal
haV|ng wavef orm C as shown in Figure 23? Thi s S|gnal (waveform C) is shaped
in a rectangular form (waveform D) - by %alr inverters and is applied to
t he nonostable nultivibrator MM and also to one I nput of the AND gate ZQﬂ
A . Then, the nonostable rmultivibrator MML produces a single shot pulse
(maveforn1E) havi ng a pul se duration P determ ned by a variable resistor
VR and capagift #he @anted sioned. surpasses etbq@rg%efyer@meéf SreARency .

del ayed by the delay circuit, and the del ayed pul se 2 waveformF) is
applied to tAEcoNddnglynwhen the M‘g%ﬁ%btﬂ m%E-hV}hEFE°Fs 1gepulse,

within the duration of =~ _-28- delaye ul se vefor f.romthe
inverter, itPFOACeS A PP hidud ‘Hég %é%va ’@?Lt( Bﬂﬁf’é) Waen t he

of ff‘ﬁi”‘;é Sfedg%ﬁﬁa’aﬁﬁ ‘iaaré#%?a' ‘t“avffP%ﬂ%#reiff’ﬁﬁegé?#?*”?n%ﬁﬁt@” 388", 22'
Fi

fﬁesﬁnp [ udd %é“e% i dhady u%& FH17E PEPRRPSATEEER, Hhe! ?526 A

Tlhres;E [ (r:g{mg; g,‘ggrc‘ ag ci rglﬁjﬁ%lqé' h%gglgﬁa?f?rég E g%&a%f&%der 74

ina sinilar gamee 20.

Referring to Figure 23, there is shown an

L3

example of the frequency cbmparatbr 16d. The circuit
10 shown includes a differentiating circuit defined by a
| capacitor Cl and resistor RI, a.monosfable multivibratér
'MMI, a delay circuit defined by a resistor ﬁz and a
capacitor Cé, and an AND gate Gl. When the signal
(waveform B) from thé lével detector l6c is applied, the
15 differentiating cifcuit produces a pulsating signal
héviné waveform C as shown in Figure 24. This signal
{(waveform C) is shaped.in a reétangular form (waveform
D) by a pair of inverters and is applied to the monost&ble
multivibtator_MMl and also to one input'of the AND éate
20 Gi. Then, the monostable multivibfator MM1 produces a
single shot pulse (waveform E) having a pulse duration
P determined by a variable resistor VRl and capacitors
C3, C4 and cs; The siﬁgle shot pulse (waveform E) is
delayed by the delay circuit, and the dglayéd pulse
25 | (waveform F) is applied to the other input of the. AND

gate Gl. When there is a pulse, within the duration of



descri bed above for producing an average signal of background. The first
conpar at or 18b conpares the average signal with. a predeterm ned high | eve
signal . 15 When the average signal surpasses the predeternined high g
| evel sranal, the-first conparator 18b produces a signal which.is applied
through the OR gate 18d to the energency com28ol 20. On the other hand, the
secorg conpar at or .18c conpares the average signal with a predetermned | ow
20 | evel signal. Wen the average signal falls below the predeterm ned

| ow | evel signal, the second conparator 18c produces a signal which is al so
applied to the emdedayad pulge (wivefSrmPp| SEped thenihvartercyditnds
description 25 given in connection with Figure 5, the nonostable

mul tivi brator 16etpandutidted ptHmuginctheeapbegatet 8 (wav@formagd .8 Whiea a
qui ck nmoti on when some unexpected event occurs. The first conparator 18b
produces a si gnal thieefrequencyhrafikshe wantedhsigngt $waveformeAlecbecdmes
conpar at or '18c produces a signal when snoke fills up the cage 8. 5

The emergency condows Xhe pukarerimiexval eficbhecnnlse shanadedwavedormdle
in connection with Figure 20. Since the |ift control system according _to

the present PnvenPESPmasIIQnger spkn khis| ¢ase, anaupBlsecviid be preduced

matters can be detected w thout aqg addi ti onal sensor or the like.
from the AND gate Gl.

| Referring again to Figure 22, the amplitude
discriminator 18 includes a first-order lag circuit 18a, -
a first comparator 18b, a second comparator 18c and an
10 ‘OR gate 18d. The first-order lag circuit 18a smooths the
signal from the preamplifier 74 in a similar manner .

- described above for producing an averagé signal of
background. The first comparator 18b compares the
average signal with a predetermined high level signal.

15 . Wwhen the average.signal surpasses the predetermined high
level signal, the first comparator 18b produces a signal
which is applied through the OR gate 184 to the emergency
control 20. On the other hand, the second comparator 1l8c
compares the average signai with a predetermined low

20 level signal. When the average signal falls below the
predetermined low level signal, the second comparator 1l8c
produces a signal which is.also applied to the emergency
control 20.

As understood from the foregoing description

25 given.in connection with Figure S5, the monostable

multivibrator l6e produces a pulse when people in the



Accordingly, the lift control systemcan be prepared conpact in size and
o) e in structure with | ow manufacturing cost. 15
lernmore, since visible light or infrared rays are involved in the
ot gction, there will be no interference to the radio wave or no harmto
t ie- human body. Al though the present -bawention has been fully 20
described with reference to preferred enbodi nents, many nodifications andﬁ
variations thereof will now be apparent to those skilled in the art.
CLAIMS: 1. Alift control systemconprising: - a spatial filter provided

ot e ol ggag! ;@%"ﬁéiy phok bbyih RRCRT SRndd ReRldedif e Yo
filtering raaé?rgpe ?iré%f ks&.hsgaftwml%% Q3G 04 & 5 %h Y for

receiving the rays, ector pro ucing a sign avi ng vari ous

features; disg{}g8i PRLLRE BBéninf Qhedbaghl @, nahan%@n%e%nﬂao cordgyx%éoeﬂt ures

of said S|gnal and for producing a control” signal when at one of
sai d feathBScbﬁi:cB@udé§C&| 8igahedwheh! Smoked fRN1QdC LR HHREGdqange; and
active means connected to sard discrimmnating neans, said active neans
bei ng 3rade operative mnéneﬂxérgehegecahteb_lsalod1eonhﬁelr§ddymlas

identical to that described above in connection with
Figure 20. |

Since the lift control system according to the
present invention employé a spatial fiiter, a number of

10 different matters can be detected without ahy-additional
sensor or the like.

Accordingly,'the lift control system can be
‘prepared compact in size and simple in structure with low
manufacturing cost.

15 | - Furthermore, since visible 1light or infrared
rays are involved in the detection, there will be no
interference to the radio wave or no harm to the human.
body.

Although the present invention has been fully

.20 described with reference to preferred embodiments, many
modifications and variations therecof will now be

apparent to those skilled in the art.



2! Alift control systemas clainmed in Jaim1l, wherein said reticle
el ement conprises a sem -spherical bow having a plurality of openings w
a_prismnounted 20 in each opening. 3. Alift control systemas claine
in Claim2, wherei-n said prisns have their face facimgsard detector

inclined in such a manner as to orient the 25  edge i te
anglie, towards the centre - 31 - of the segy =spheri H“ﬂﬁaim“numunmft
control systemas clainmed in Caim2, wherein said prisnschave ®mhéir*face

facing said 5 ﬁgéiﬁggor inclined in such a manner as to orient the edge
contai ning an ac gle away fromthe centre of the sem -spherical bow .

5 Alift control system as,clai | | : i eip said reti
elfnenttcoEprises a p#anogc%hggxg$§ﬁég%f%ﬁ£?%é %ur€€h¥¥§%é SO pgli;ﬁehcof
cut as to have a_pLHuL f ' h ti
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system as clainegigg’agMepfgggggngoﬁbgiglﬂgegegﬁaaibﬁéﬁyasaﬁﬁhé& for
converging the rays is provided between thée reticle elenent and detector.

20 7. A kbtictenelehefi¥shating &l pluedlityascf pagcedfngctiagm
wherein said detector is sensitive to l.ight rays.

5 elements for filtering rays, emitted or reflected
from an object, onto a detector for receiving the
filtered rays, thé detector producing a signal having
various features;

discriminating means for discriminating one or
10 more features of said signal, and for producing a
control signal when at least one of said features
being discriminated falls in a predetermined range; and
active means connected to said discriminating

means, said active means being made operative upon

15  receipt of said control signal.

2. A lift control system as claimed in Claim 1,
wherein said reticle element comprises a semi-spherical
bowl having a plurality of openings with a prism mounted

20 in each opening.

3. A lift control system as claimed in Claim 2,
wherein said prisms have their face facing said
detector inclined in such a manner as to orient the

25 edge containing an acute angle towards the centre



|ift control systemas clainmed in_any 25 precedi-ng cl ai m wherei n
etector is -32- sensitive to infrared rays. 9. Alift control
pas claimed in any preceding claim wherein said detector has a

5 plain face sensitive to rays. lOF_A_LLLLTEQEEng‘Zysten1as
claimed in any precedi ng clai mwherej,n said various sai d signa
produced fromthe detector are anplitude anj u”w‘ f a wanted :_;
pul sating signal and anplitude of a backgro WW”MI ift control
systemas clained in Cl ai m 10, wherein said disé r|h1nhtwng ans
di scri mi nat &f ddie semi- Sﬂhﬂmtqmlle hewla. want ed pul sating signal and produces

said contr.ol signal when said anplitude of the wanted pul sating signal
exceeds a predeterm ned high level or falls below a predeterm ned | ow | evel

for indicating that an obj.ect nDV|ng or flickerin, fhe flel is 20

bri ghter or darket* ?}1 %1 s"lar’g%%g G 12. Alift
control syst s .cl ai, d ! O Im.1 ergin said dlscrl natlng nmeans

di scri ni nat € esr:elld‘ ﬁ %ﬁ’avo? qﬂ‘% %d: lﬁa ceftrf%gs?l‘g‘n and produces

sai d 5

detector inclined in such a manner as to orient the
'edge containing an acute angle away from the centre

of the semi-spherical bowl.

5. A lift cqntrol.system as.claimed in Claim 1,

10 wherein said reticle element comprises a plano-convex
lens with its curved face so polished or cut as to.
have a plurality of flat faces forming thereby re-

spectively said plurality of ray refracting elements.

15 6. A lift control system as claimed in any
preceding claim wherein a lens assembly for converging
the rays is provided between the reticle element and

detector.

20 7. A lift control system as claimed in any
preceding claim wherein said detector is sensitive to

light rays.

8. A lift control system as claimed in any

25 preceding claim wherein said detector is



-;53 - cohtrol signal when .the frequency of the wanted pul sati
exceeds a predetermnined frequency for indicating tha ] ect LNg .in

the field is noving faster than an average speed.” 5 13 h‘@roi '
systen1as claiped.sin Clains 11 or 12, wherein Sald any ol
of qr. in conbination of alarn1device, di spl ay deV| cist " devi ce

andfior. 1ift drive device. 10 14. A lift comZ ol systemas clal med in Caim
10, Wherein said di scrimnating neans discrimnates said anplitude of
background signal and produces said control signal when said anplitude of
sai d background gegadleile tof 3kl bp?ag ghoredeternm ned | evel for the

I ndi cation that .the background o 1 é'd is darker than a pre-

determ ned brightness. 15. Alift control systemas clained in Caim14 20
wherein said active nmeans conprises a light adjuster for adjusting light in .
the cage and/or an auxili ar Milfitgkontedlr elysitemn g@nbuqhhbagimow@@ supply to
an auxiliary light provided in the cage. 25 Alift control system
substantial ly asphemeﬂnhgf@ﬂalmesmhehednmshhdrab&eemee hasFiagwiaglé, 5, 8
to 12 and 22 to 24 of the acconpanyi ng draw ngs.

5 plain face sensitive to rays.

10. A lift control system as claimed in any
preceding claim wherein said vafious features of said
signal produced from the deteétor are amplitude and

10 frequency of a wanted pulsating signal and amplitude

of a background signal.

11. A lift control system as claimed in Claim 10,

wherein said discriminating means discriminates said

15 amplitude of a wanted ﬁulsating signal and produces
said control signal'whén said amplitude of the wanted
pulsating éignal exceeds a predetermined high lével or
falls below a predetermined low level for indicating
that an object moving or flickering in the field is

20 brighter or darker than an average brightness, respect-

iVely.

12, A lift control system as claiméd in Claim 10,
wherein said discriminating means discriminates said

25 frequency of a wanted pulsating signal and produces said
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15

20

25
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control signal when the frequency of the wanted \\

pulsating signal exceeds a predetermined frequency for

~indicating that an object moving in the field is moving

faster than an average speed.

13. A lift control system as claimed in Claims
11 or 12, wherein said active means is any one of or
in combination of alarm device, display device,

broadcast device and/or lift drive device.

14, A lifﬁ control éystem as claimed in Claim 10,
wherein said discriminating means discriminates said
amplitude of background signal and_produces said control
signal when said amplitude_of said background signal
falls below a predetermined level for the indication
that the background of the field is darker than a pre-

determined brightness.

15. A 1lift control system as claimed in Claim 14
wherein said active means comprises a light adjuster
for adjusting light in the cage and/or an auxiliary

light control for controlling power supply to an

auxiliary light proﬁided in the cage.

16. A 1lift control system substantially as

hereinbefore described with reference to Figures 4,-5,

8 to 12 and 22 to 24 of the accompanying: drawings.




