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APPARATUS FOR CONTROLLI NG AN ELEVATOR. The present invention relates to an
| proved apparatus for conputer control of an elevator. In conventiogg\\t;tgs(
el evator control -appar.atus, el ectronagnetic devices and units such as »

el ectromagnetic relays .arée mainly enpl oyed. Since electronic conputers s
as m troconputers have recently been-devel oped, conputers are al so used
controlling el evators. An elevator. which isjcontrolled by an el ectronic
c ter has a nunber of advantages such as |nproved control perfornmance,
increased |ifetime, ener bEARRITS : ki ¢ “.\r;_mnth
conventional el evators wiTct ' Fonag
conputer controlled el evators-have a mgj or dramback I n that when 15 t he
conput er mal functions, the elevator cage generally beconmes inpossible to
run. thereby causimmepaassmgerinNnnthencagéatestotanppmﬂrémedhe cage. The
obj ect of the present invention is to provide an el evator control apparatus
in which the riapeaFatXs fasscngeusebecontnglt plppadelevataiced. 2 The
present invention resides in Apparatus for controlling the operation of an
el-evat or cage which conprises: a first electronic conputer arranged to

enerate in.5 nor operatiQn ryn ¢coO nds an op commmands for said
9 m%n onvenﬁ%onaq eie@“%or con zo ngaratus

oy

e;ectromagnetic devices and units such as

5 eleqtromagnetic relays are mainly employed. Since
electronic computers such as microcomputers have
recently been developed, computers are also used for

controlling elevators.

An elevator which is controlled by an electronic
10 cémputer has a number of advantages such as imprbved
contrel performance, increased lifetime, energy saving
and the like when compared with conventibnal'élevators-
which employ electromagnetic relays. ﬁowever. computer
control;ed elevators havé a majo; drawﬁack in that when
15 the computer malfunctions, the elevator cage generally

becomés impossible to run, thereby causing passengers in

the cage to be trapped in the cage.

The object of the present invention is to p:ovide an
elevator control apparatus in which the risk of

20 passengers becoming trapped is reduced.



cage; a second el ectronic conputer arranged, in normal operation, to ,
.receive the run.commands and the stop conmmands from said first conputer and
tofyeterate a 10 conmand for controlling the speed of said cage; a manual
er\d)ng circuit capable of manual actuation for running sai d cage at | ow
spe under manual control independently of the said conputers; defect
detecting neans for detecting a defect or 15 defects in said first or S
second conputer when said first. or second £onputers becones or becone r
defective; the second conputer being arranged to stop said cage at the
nearest floor wheThe peésentiinventidn roesiepuirAppamstuscifer by said
def ect detecting means; 20 and the first_ conputer being arranged to actuate
the manual op@PREFAYLLRY CERE FRRFARLIANf AfLIAVARE GA%R WY Ghe nearest
fl oor when a defect in said second conputer is detected by said defect
‘detecting neafi®®P558€8:  Ths a managing and a controlling el ectronic

conputer are prOV‘Ldfg"sénglé‘gﬁrﬂfgaéz%ﬁ?‘&g&ﬁa%%g#{&é@r‘:& fﬁéeﬂrlerr%ee?rienst fl oor

by the controlling conputer en ng conpt unctions
and the cags horilslVePetftidf POR'ESimdndP ady &¢bp "BYMMEEE GV WaAG and
t he manual operating circuit when the controlling conputer nalfunctions,

t hereby al | ongggepassengers in ' .

a second electronic_computer”ar:anged; in normal
oﬁeration. to receive the run commands and the stop
commands from said first computer ahd to generate a

10 command for controlling the speed of said cage;
| a manual operating circuit capable of manual
actuation for ruﬁning said cage at low speed under
manual control independently of the said cdﬁputets:
| defect detecting means for detectihg a defect or
15' defects in said first or second computer when said first
or second computets becomes or become defective:;

the secohd computer being arranged to stop said cage
at the nearest floor when a defect in said first
computer is detected by said defect detecting means:

20 and o |

the first computer being arranged to actuate the
manual operating circuit to run said cage at low speed
to the.nearest floor whén a defect in'said second

computer is detected by said defect detecting means.

25 Thus a managing and a controlling electronic
computer are provided, and the'elevator cage is driven

to the nearest floor by the controlling computer when
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5 the cage to be safely rescued fromthe cage regardl ess of which conputer
mal functi ons. The apparatus can run the el evator cage to the nearest f ra
By mariual, operati.on even if both the controlling and managi ng conputer v
mal'function. *10 -~ The apparatus has a sinple circuit configuration i
enpl oyi ng a manual operating circuit for |ow speed automatic operation of ~
t he” el évator cage when the second conputer mal functions, thereby
eﬂkgpnating the need for an exclusive op&ating circuit, effective only -

‘when 15 there is a malfunction. In the_acconpanying drawings:- Fig. 1 is a
di agr am show ng*B&hd® 19, QARRR ST &ﬁ1§ﬁﬁ§g§Pﬂ§ PgP EBﬁthF?rﬁg an -

el evat or accor dj | t. qf, the,pr ng -1 I Qn. 1g. 2
is acircuit diéa"[g;é_r;%lént]? ptfaonttﬁ{eg)21(;)L[ira\praera;‘ttu2:]'ol'zlgg.b 93%?% Qaé$¥§8§t ggf‘%é?%ﬁ] %?é:ag
defect detect oreyd idda OforsfiNy AreeitOUNGnCOHBUEBALEBL iR 11 FI 0. 4
is a wavef orm di agram show ng 1 nput and output signals of Fig. 3 Fi gs.

SA and 5B are fesmp e fa 1furidtd oaRs ahie2@bf allhowRhgopassehgébhe fhrst and
second el ectronic conmputers; and Fig. 6 is a circuit di agram show ng an

exanpl e of 55 the nmageltober afred ycirececuedafidom theauebgparégandtessuit .

DESCRI PTI ON OF THEE PREFERRED EMBCODI MENT An enbodi ment of the invention
will be descrif] which computer malfunctions.

The apparatus can run the elevator cage to the

nearest floor by manual operation even if both the

controlling and managing computers malfunction.

10 The apparatus has a simple circuit configuration by
employing a manual operating circuit for low speed
automatic operétion of the elevator cage when the second
computer.malfunctions. thereby eliminating the need for
an exclusive operating circuit, effective only when

15 there is a malfunction.

In the accompanying drawings:-

Fig. 1 is a diagram showing the construction of an
apparatus for controlling an elevator according to an
embodiment of the present inventionﬁ

20 Fig. 2 is a circuit diagram of thé-apparatus:

Fig. 3 is a circuit diagram of a defect detector
circuit of a second electrbnic compute:-in Fig. 1:

Fig. 4 is a waveform diagram showing input and

output signals of Fig. 3;

EAT



bel ow in conjunction with Figs. 1 to 4. In the draw ngs, reference
chaﬁacter P denotes /0 a positive electrode of a control power sorce, and
N €Dt es a negative el ectrode of the power source. in Fig. 1, reference:-
nu al’ | denotes a first electronic conputer:which generates a cage run
instruction and a cage stop instruction to manage the service of an =~ *-
el evator cage 15 /5. (to be described later), nunmeral 1A denotes a bus = .

~for its address and data, nuneral 2 denotes a second el ectronic conputer P
whi ch cal culates in accordance with i nstrugtions fromthe first conputer '

" to generate a signal for controllin the sp€ed of the cage 15, nuneral 2A
denotes its bus, 20 numeralpidsdes}otagd 8s ldANFbE Skt & b8Uide WokCheion

" transmts and receives a signal between the conputers 1 and 2 nuneral 4

. denotes a D/ A congdr tke maegramceh\ahet §instliagdt aecmdgrvdlectmncedcfnpmndle

- bus 2A into an anal 99 si.gnal , nuneral 5 denotes a manual operating circuit

. for manually opergflng 25 the cage 15, nuneral 6 denotes a nmanual pattern
circuit which generates a raeedsursswagt-cmrt BlhiabPdn NFRBURkE VarDRREALIN G | M,

" nuneral 7 denotes a defect detector:circuit which detects a defect in the

: second conput8&r 22 memeslalorPRgating cdoreitend 8 papual saghedn cdmdehtneral 7b

> denotes its output signal. Reference nunerals 8A to 8l denote an
i nput/out put. converter hereinafter termed "I/F"' of the conputers 1 and 2,

* nuneral 9 denotes a notor Cgﬂgéﬁj@buaég@@bﬁﬁm Eujoﬁ@q:rl c Ownen
, Johnson at al. Japanese Patent 1,103, 157

An embodiment of the invention will be described
below in conjunction with Figs. 1 to 4.
- In the dzawihgs, reference character P denctes
/O a positi?e electrode of a control power scrce, and N
denotes a négati?e electrode of the power source. In Tig. i,
reference numeral 1 denotes a first electronic computer
which generates a cage run instruction and a cage stop
instruction to manage the service of an elevator cage 15
/5 (to be described later), aumeral lA denotes a bus for its
add:ess and data, numeral 2 denotes a seconé electronic
computer which calculates in accordance with instructions
£rom the first computer 1 to generate a signal for ccntrollina
- the speed of the cage 15, numeral 22 denotes its bus,
% 2C numeral 3 denotes a transmission circuit which transmits
| and receives a signal betwean the computers'l and 2, numeral
4 denotes a D/A converter which converts a digital signal
inputed £rom the bus 2A into -an analog signal, numeral 5
denotes a manual operating circuit for manually ope:#ting
as the cage 15, numeral 6 denotes a manual pattern circuit
which generates a speed instruction at the manually
operating time, numeral 7 denotes a_defect égtector circuit

which detects a defect in the second computer 2, numeral 7a



“(Patent Publication 36-39152) "Converter Apparatus" (correspond to U.S. Q
Serial No. 238916), nunmeral 10 denotes an armature of a hoisting DC m)t
.controlled by the controller 9 (a field is omtted), nuneral 11 denote$ .
10 el ectromagnetic br ake" whi ch restricts the armature 10 by the force ©
spring (not shown) when a brake coil 11Ais deener gi zed and which al | ows
the armature 10 to rotate when the brake coil 11A is energized, nuneral’ 12
notes a tachoneter generator which is dirgectly coupled to the /5 armature
1 nd whi ch generates a speed signal, nuneral 13 denotes a sheave which is
driven by the arnaaanqtehOitari1amarai¢ng},aahéiauﬂexgln%hﬂdeneteﬂLina'ah;awf
denotes a main cable which_ is |aid over the sheave , 15 denot es

an el evator cage WAFEMi-s BETHIEFe: BUBATRLENER oF° tahe“?,’acfﬁee 3T4""‘°2“d°uﬁﬁ'ﬁ'9ral
'16 denotes a bal anggaygivght nmlciafhér%ar%arwmouel &tk tRmblge Rer end of
the cable 14, nuneral 17 denotes a storied floor, nuneral 18 denotes an

i nduction pl at e f orndle? e ot:mexrla Sddencamne (nat:mmant oller @peqa.sqid:setcxe a

hal | door) i nst IIQd in.a h0| st correspondi ng to the 25 fl
nuneral 19 denct es®2°%f5dF 9% Wg%l'é%‘[‘oert R cfe3Eese A RRE dn- é) 28 age 15

and whi ch gener at e%°§£b:&“‘=9§hdﬂ%‘§.8n' $6439134) af@d?-tvet-ee*t heoRkat:es18, nuneral
-20 denotes calling signals such as a cage calling, a haII calling and the
li ke, nunmeral 21 déeexzespand ata Tnft | Sexdad ﬁamﬂaﬂ%@pér atmnaeh%g@noses over
.switch, nurmeral 22_denotes _an utt rovided ip the cage 15,
‘numeral 24 denot os 28 2TRAEERE % Wgozc.is..ing 88 gotor cont.olled by h,

controller 9 (a field is cmitted) , numeral 1l denctes an

/O electrcmagnetic brake which rastricts the armature 10 by
the force of a spring (not shown) when a brake coil 1llA is
deenergized and which allows the armature 10 to rotate
when the brake coil 113 is energized,'numéral 12 denotes
- a tachometer generator which is directly coupled to the
/5 armature 10 and which generates a speed signal, numeral 13
denotes a sheave which is driven by the armature 10 for
cgeratingla hoisting machine, numeral 14 denotes a main
cable which is'laid over the sheave 13, auneral 15 dénotes
an elevator cage which is coupled to one end o the cabie 14,
R0 nume*al 16 de.otes a balance weight which is similarly
ccupied to the other end of the cable 14, aumeral 17 denctas
a Qtoried flcor, numeral 18 denotes An induction plate fof
detécting a door zone (a zon wm‘%ge’gxﬁuaen?closer
a hall deor) installed in a hcistway corraspending to the
25. floer 17, aumeral 18 denotes a door zone etecﬁor which is
provided on the cage 15 and which generates an output when
it is adjacent to the plate 18, numeral 20 denotes calling
signals such as a cage cal Lng, a hal1 call-ng and the like,
numeral 21 denctes an autcmatic and manual cperation change-

- SC? over switch, numeral 2* denotes an upward button providead



opergtion relay with nornal -open contacts 24a, 24b and nornmal - cl osed

cont 24c, 24d..nuneral 25 denotes a hi gh-speed-operation relay whi ch
i ncl 5 nornmal -open 5 contacts 25a, 26b and normal -cl osed contacts 25c, -
25d; nmeral 26 denotes a defect detecting relay of "'the second conputer 2

whi ch i ncl udes normal -open contacts 26a to 26c. nuneral 27 denotes a brake
rel easi ng contactor which includes nornal -open contacts 27a, 27b, 10 =
nunmeral 28 denotes a defect detecting relay of the first conputer 1 which

i ncl udes normal -open contact. 28a and normal -cl osed contact 28b, and nuneral
29 a door contimoltheelcagewischngmeeaat 24 Aed00esopanaugonasicuct|on when the.

re1ay 29 15 et 8§18 b RoPnd20bpshOsbAGadPs! DEAT UsD Opahen the

relay 29 is deenergised ér oRce Rune! es a
nmonost abl e el &eEMA wﬁﬂeﬁeéréea&ésté RRgh éddpunumeral o2S dpneties e i ned

period of t'”ﬁ1@hﬂ@pé@dL696Ea%hgﬁakeiéygﬁﬁicﬁ'ﬂﬁclﬁﬁeanﬂofﬁhphopén
retriggeraky notes.re nd nu raI 4 denot es

a transistor. %e HtﬁF§§ zéﬂ a%gbséngr5P€P€ﬁcgfﬁﬁﬁ§rﬁ?g itfo *tdte the

operating. seqmﬂmeeadf25héeae¢eldacdsﬁacerdéte&héngpeeh&yoafotheh|s

embodi ment of £e¥eraKaueRr 7! Lndendsnetiled RoERabebouh donfacedtnual

Oper ati on Wien the changeover and nai nt enance
purposes or t #63| {tRe 28F. tﬁéméFé@agardePﬁEeﬁuPohﬁPFE BPEPASIBG relay 24 is
deener gi zed. icontaetozcwhidhainncdudéb avemapeapdn eontatssc2Paac2?bl4c 30

and 249 ar o 038da1508°ch0g U’ A"aapEEY QBELELLAY LELEY 8P LiedpErELO 7o

by the openln
computer 1 which includes normal-open contact 28a and

normal-closed contact 28b, and numeral 29 a door control

‘relay which generates a door opening instruction when

the relay 29 is energized and generates a door closing
15 instrucciqn when the relay 29 is deéne:gised,

In Fig.'3. reference numeral 71 denotes a monostable
element which produces a high output "H" for a
predetermined period of time when an input signal 7a
goes high "H" and which is retriggerable, numeral 72, 73

20 denotes resistors, and numeral 74 denotes a transistor.
In Figs. SA and 5B, reference numerals 31 to 34 denote
the operating sequence of the second computer 2.

The operation of this embodiment of the invention
will be described here below. '
25 A. Manual Operation
| When the changeover swtich 21 is opened for check
. and maintenance purpoées or the like of the elevator,
" the automatic'opération relay 24 is deénergiZed. its
contacts 24a and 24b are opened, and its contacts 24c
30 and 244 are closed. Since the high speed operation
relay 25 is deenergized by the opening of the contact
24a and its contact 25¢ is closed, the manual pattern
circuit 6 is connected to the motor controller 9, and
its contact 254 is closed to connect the manual oerating
35 circuit S to the brake releasing contactor 27. '



-

24a and its contact 25c is closed, the manual pattern circuit 6 is
connected to the notor controller 9. and its contact 25d is close@
he

AR
i ({r., \

connect the manual -ocerating 35 circuit 5 to the brake releasing c

27. . Waen a mai nt enance ‘operator depresses the upward button 22,
manual operating circuit 5 is operated in a circuit of the P-22-24c-5.
Thus, the brake rel easing contactor 27 is energized, its contacts 27a and
2%b are closed. Then, the brake -coil 11A |56energ| zed, and the

el &ctromagnetic brake 11 is rel eased. Thus, the restriction of the armature
10 i s rel eased, and the ar nfhffealBaintenanae QPSEALaR qaRrRarac®| PPaPYRF

direction of the el gyargr, 2630l k0 ASRALCRNGS LD, 4 e LQULBLL, Q1 the 10

manual pattern circult manner noved upwar dl y
When t he oper at or relcﬁa'&es*- he s thengaz-fzmensthermpwae‘ﬂb bit&kéﬂ:é&,asﬁ.h@
operation of the manual operating cirucit 5 is stopped, _and the manual

pattern circuit 6 dBREFARERT oThéfabRe%atZ60Y ptits cQPRAFERFIBURRS , 2 7Pn ATy ake

Teleasing /5 ont &Gk . 27mich deegeg&l edo ANd 1iat %{E:@C Sa2légdRda27b are
opened. Theref'ore, e brake coil 11A&|és %Ieener g?s ang the bi 'ke 11

restricts the ar rrateltec.temacﬁl&u:ls btile dAgés IEelieasefopats, Ime:ase t he

downward button 23 is depressed the 2.0 manual fﬁf{atl ng ci rcwt 5is
operated in a ci r cLFESBRCEIRR P 00 arstunp S s 5P P i % ot at ed

simlarly to the abgugadescid gedrapaer@ 1AM QG ARVEVEY (a1 60T WEN JeliEn CoE e

:15. Thus, the cage 15 rs noved downward
the elevator cage 15 in accordancs with the output of the

10 . manugl pattern circuit 6. In this manner, the cage 15 is
moved upwardly. When the dpe:ator releases his finger from
the upwaré button 22, the oge:ation of the manuval operating
cirucit S is stopped, and the manual pattern circuit & does
not generate an output. Simultaneocusly, the brake releasing

15.'_conta¢tor 27 is deenergized and its contacts 27a and 27b
are opened. Therefore, the brake coii 11A is deenergized,
and the brake 11 rest-;c s the armature 10. Thus, the .
cage 15 is stopped.

In case the downward button 23 is depressad, the
2C mancal operating cizcuit 5 is operaged in a circuit of the
P-23-24d-5, and the armature 10 is rotated similarly to the
ébove—described operation to downwardly convey the cage l3.
Thus, the cags 15 is moved downwardly.
B. Automatic Operation

5 When the changeover switch Zl.is closed, the
"automatic operation relay 24 is energized, its contacts
242 and 24b are closed, and its contacts 24c and 24d are
opened. In case the second computer 2 is normally operating,

a pulse train 7a is periodically produced from the computer 2



B. Autonmtic Operation Wien the changeover switch 21 is closed, the

‘autemmtic operation relay 24 is energized, its contacts 24a and 24b are
cl "'and its contacts 24c and 24d are opened. 1In case the second  °
compier 2 is normally operating, a pulse-trdin 7a‘is periodically produced
fromthe conputer 2 as shown in Fig. 4. Therefore, the output of the-
nmonost abl e el enent 71 becones "H' , the transistor 74 is turned on causing _
its output signal 7b to be "L", the defect detecting relay 26 is energi zeu"
~and its contacts 26a to 26c are 5 closed Thus, the high speed:

operation relay 25 ishoRCLfiFaed kD (fiRreEsse) tenaf cbbfidPo248ne GRmdSthbld (S -
contacts 25a and 25b are closed, and its contacts 25¢ and 25d are cl osed.
The D/ A convert ereXenentcdhriscadst Tt héraptoansdgterol4 dis gupged 198 cl osure

of the contact 25a, and the I/F 8A s (109?6%%% Lo.thg brake I eéeg__%gi_n
ac e

contactor 27 by tFFEHEsHFE BEPPRS B

be OR fhe other hand, i tase

the first conputefailey 36N0E NBlekioRe) An@dica ddnd@atsi Teapebi o6k calel y applied -
to the second conputer 2 through the transmssion circuit 3. 15 The
second conpuger 2clymedat eThys), ttheshighysseed ererssdan|FrlAvYg235538 Mre

particul arly,

in st

,Q_t e;_tsl recei ves a

ep .31, ther or..not Lhe segong. cc
signal fromthe f?‘?i‘%z’cﬁﬁ‘p’tﬁ'egech"scuale‘t 8%m'%%f%%8\hg?\£t e decond conputer 2
recei ves the si gngdndadc@d 26& dndr 95b Capelesed, dnlieiepedaiitagls2f5c a@f the
|/F SDis stopped in step 37'. Thus, the defect detecti ng relay 28 is

deenergi zed,

10

.\5

20

25

i ts e¥hitaset chgzed.s The D/A convertsr 4 is connected to the

motor controller 9 by the closure of the contact 25a, and
the I/F 8A is connected to the brake releasing contactor 27
by the closure of the contact 25b. |

 On the other hand, in case the first computer 1
is normally operated, a signal is pericdically applied ta
the seccndzcompuﬁer 2 through the transmission circuit 3.
The secénd computer 2 operates by this signal, as shown
in Fig. 5B. More particuiarly, in step 31', whether or
not the second computer 1 raceives a signal from the firs:
computer 2 is determined. When the second computer 2
receives the signal from the first computer 1, the operation
of the I/F 8D is stcpped in step 37'. Thus,.the defect
dgtecting relay 28 is deenergized, its'contact 28a is '
cpened, and its contact 28b is closeé. The I/? 8F is
connected to the door control ?elay-éS by the closure of
the contact 28b, and the opening and closing operations of
the'door are performed by the first computer 1. |

When a calling signal 20 is generated and is

read by the-first'computer 1 through the I/F QI, the

' computer 1l supplies a run command to the second computer 2

via the transmission circuit 3. Thus, the computer 2

o

&



“opened, and its contact 28b is closed. The I/? SF is connected to the door
control relay 29 by the closure of the contact 28b, and the opening dff?
cl osi-ng operatiqns of 25 t he door are perforned by the first co te 1.
“When a calli.ng signal 20°is generated and is read by the first conp. 1
through the I/F 81, the conputer 1 supplies a run command to the s

canputer 2 via the transmssion circuit 3. Thus, the conputer 2

gﬁgﬁrat es an output through the.1/F SA, the brake rel easing contactor 27 is
energi zed, and the brake 1 is rel'eased as gescribed before. The conputer 2
supplies a digital speed instruction signal to the DJA converter 4. In this
5 manner, the speregraitestaniciuitont sghrgiuchstanB/Er BRd 4ast brajfe HAedlReging

amount, and is applied to t otor_controller, 9 through the contagt 25a.
Thus, the arnatur ecq_?fﬁcgc’ﬁrg.gi’?eﬁ?ea‘{ﬁz@ﬁét ?’é‘gl e %Oﬁ’ﬁ o1 &3 fﬁ/&%ﬁgs
*above- descri bed spgedidseelibeifie20-8l Jritle 3bfbdiera2spessliskonadiditam t he

"tachoneter 10 generator 12, and the cage 15 is caused to run.  \Wen the
:cage 15 approachessperd dnstrfugtifnosisnEl poreu/dhcereeriaged s 35 BafF| ed,

‘the first conputer_1 generates a.stop, conmand,, t hat -Sgeand ut er
2 generates adspeel tomtant e b 3! 6?)pT"n'1§TtZ§ré %‘6?3%112? 'fat"’tr\;l gt’ ﬁ'égc'agg %gp is 15

“decel erated and st gpgmdd ahobdte, f2h@0is labp1YbENntd htiedaotor @dateelaet or 19 is
-adj acent to the induction plate 18, an output signal is generated. This
toutput signal is rekxpusp the Jantsetcdiput Bhud. tieodFrrtyre P EBIRTeCTRRY

; the conmputer 1 pr Og\lxjé:o%sat?.ga iJ;; Q:%tx'xtécr:]{feléggyt Qfe I&%vgfdeééﬁbgeoégeed
. instruction signal and by a speed signal frcm the tachometer
HD generator 12, and the cage 15 is caused to run. When the
| cage 15 approaches the storied flcor 17 £rom which the cage
15 is called, the first computer'y generates a stop
command, so that the second ccmputer 2 generates a speed
command for stopping the cage 15, and the cage 15 is
15 decélerated anéd stcpped at the floor 17. When the door
| zone detector 19 is adjacent to the induction plate 18,
én output signal is generatad. This output signal is read
by the first computar 1L through the I/F SH. Then, the
computer 1 produces an oﬁtput through the f/F-BF, the door
20 control reléy 29 is thus energized, and the door of the
cage 15 is opened.
C. Second Computer 2 Becomes Defective During Automatic
Operation |
In case the second computer 2 becomes defective,
125 the pulse t:ain'fa is not generated, as shown ia Fig} 4.
Therefore, the output of the monostable element 71 becomes
"L", its cutput signal 7b beccmes "H", the defect detecting
" relay 26 is deenergized, and the contacts 26a to 26c ars

opened. When the contacts 26a is cpened, the high speed



20 control relay 29 is thus energized, and the door of the cage LS is
.opef
|n S.d {
not-h

el enent 71 becomes "L", its out put signal 7b becones "H', the defect

detecting relay 26 is deenergized, and the contacts 26a to 26¢c are opened’ ... -
When the contacts 26a is coened, the high speed operation relay 25 is

deenergi zed, its contact 25a is opened, amd its contact 25c is ‘closed.
Accordingly, the notor, controller f the manual ttern gircuit 6 is

9 a
connect ed instead"-’eﬁ?tit‘ﬁ’ezﬂ}ﬂ’c%ﬁn\}érg%?nﬁfg"g?ﬁcéﬁsg&%t“t SRt 4%t 25b i s

opened, the brakepLgb@aindliCoUATRREL 29 Iis JESNR.0 Redordihg 1y akge cOil 11A -
brake 11 is operated, and the cage 1S'iS abruptly:

st opped. When t hawotontemttr2tber 9 gfchkel nanualspaftalrn sitodded &9 the first

I s deenergi zed, t he

conputer 1 through the |/F 8C the defecj of the 10, second conputer
detected, as sho%ﬁnf‘ﬁc"t lgfeﬁi%f‘of:h?i%za Sanventer, 4. o sPice ttﬁﬁ first

conputer 1 ggner abfga@y Byl PHloddHe@Y0bhd M2 akhFreiRasdfg SO B S ER B2, and

the manual operating circuit 57 s operated through thé contact 24b, as
shown in step 38eendtgized,hthdrixlekerediladilpgid Meeneogizest orthd/brake

energi zed, the al pattern_circuit 6 is erated, and the cage 15 is
Conveyed At a | owtepBEPTAtALe AN LR T4 1onts ARHRELY (ATHRERE: el

pattern circuit @ne contact 26b is opened, its signal is loaded to the

firgt computar 1 through the I/F 8C, the defect of the

1© second computer ﬁ'is detacted, as shown in the step 31 of
Fig. SA. As a result, the first computer 1 generates an
cutput through the I/F 88, as shewn in step 32, and the
manual §pe:ating circuis is operatad through the ccntact
24b,,as shewn in step 33. Thus, the braka releasing

S contactor 27 is energized, the ma"hual pattern circuit 6 is

' operated, and the cage 15 is conveyed at a low speed in
accordance with.the cutput from the manual pattern circuit 6
in the same manner as in the manual cperation. The running
direction of the cage 15 in this case may be either in a

A0 upward or downward direction, and an érbitra:y_ direction
may be programmed accordingly into the first computer 1.

' When the contact 26c further remains open, the defect
detecting rélay 29 is discdnnected, and the cperation of
the door control relay 29 is effectively conducted via the

25 first computer 1.
When the-cage_ls arrives at the nearast floor 17
ané the door zone detector 19 is adjacent to the induction
platas LS, as shown in.stEQ 34, the first computer 1 stcps

the I/E 83 to éiscénnaét a command to the manual operating

. C. Second Conputer 2 Becones. Defective During Automatic Operation
et he second conputer 2 beconmes defective, 25 the pulse train 7asis
erated, as shown in Fig: 4. Therefore," the output of the menostable

+/

4
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in the same manner as in the manual operation. The running direction of the

cage 15 in this case nmay be either in a 20 upward or downward direct
.and an arbitrary direction may be programmed accordingly into the figés
“conputer 1. .Wen the contact 26c further remai'ns open, the defect dg¢
relay 28 is disconnected, and the operation of the door control rela
effectively conducted via the 5 first conputer 1. Wen the cage 15 _

rrives at the nearest floor 17 and the door zone detector 19 is adjacent

t he induction plate 18, as shown in stepy@4, the first conputer 1 stops
the I/F 8B to disconnect a command to the manual operating . _10.cifcuit 5;
Thus, the cage 15 etretispped. ThGisputiaragasty is BECERAut EFYLHRTEFELEs an
out put through the_l/F 8F. _1he door_ trol. ' HEr ) ,through
t he contact 28b, aﬁlbeﬁ?gp%%‘r %_0192%? ‘e&ge%gégl% gg%g%ﬁ%d. %ﬁgrgﬁﬁg, 5
"passengers in the:tg@GRozabBobrdleselyd. 29A%s desryiilked! wlrough tirerrcnphecsecond
“conputer 2 becones _defective, the cage 15 is automatically_run at a | ow
speed to the nearedBbf |asdr the da9g PF rdre CREPUL LS| OR ‘he‘mreOperati ng

circuit S. 10 FL u.er..Be SahebeCidawaeRuri ng Automati c
operation In case t’%%éﬁnlggs T::grrtﬁlgt gg' 'baécorres sﬁ:gf ective, a signal fromthe
transmission circuit 3 to the desepited aijouserwtidndths sexcndpperputiegr 2a

relatively long period off L . .
hecomes defective, the cage 15 is automatically run at a

low speed to the nearest floor by the first cimputer 1
and the manual operating circuit S.
10 D. First Computer 3ecomes Defective During Autcmatic
0pe£ation
In case the fiﬁst computer 1 becomes defactive,
a signal from the transmission circuit 3 to the second’
computer 2 does not appear for a relatively long periocd of
19 time. Thus, the second computer 2 i1s operated, as shown
, in Pig. 5B. More particularly, as shown in step 31l', the
fact that the above-described signal is ﬁot received is
detected, and the I/F 8D is operated as shown in step 32'.
Since the contact 26c is closed at this time, the defect
20 detacting relay 28 is eﬁerqizeﬁ, the cohtact 28a is closad,
and the contact 28b is opened. Then, the I/F SE is connected
' ~ to the door control relay 29 by the closure of the contact
- . 28a, and the opening and closing cperations of the docor of
the cage 15 can be carried out by the second computer 2.
2S Then, the secend computer 2 generates a stop command to be
generated from the firs: computer 1 as shown in step 32' of
Fig. 58. The cage 15 thus arrives at the nearest floor 17,
the door zcne detscitor 19 generates an output signal. 1In

step 35', this signal is inputed to the second c.on'.puter 2



1 5time. Thus, the second conputer 2 is operatéd, as shown in Fi'g. 5B.
. Mre papticularly, as shown in step 31', the fact that the above-described

si gna not received is detected, and the I/F SD is operated as shown Fn
step S 'Since the contact 26c is closed at ‘this tine, the'defect 20
det eck relay 28 is energized, the contact 28a is closed, and the contact

28b i ¢ opened. Then, the I/F 8E is connected to the door control relay 297 _ .
by the closure of the contact 28a, and the opening and cl osing operations, g
of the door of the cage 15 can be carried gut by the second conputer 2. 2

Then, the second uter. 2 at stop..c d_i ge ed from
the first conput e‘rg“g{% 5 éﬁ%\/\?ﬁ?%aétg%‘%ﬁ' ngsnggu%]g%cgggﬁ?c}ghgé- o
arrives at the nearfsiderbt@oranl tuthlie €lRucdotifte dytrest Prantideferfinisesran
output signal. In stgpn@®l, this signal is inputed to the second conputer 2
through the |/ F 8&or Weﬁ?iﬁé 28nSWRCYIR ShepcTrract: R coFPGFRECDR géfilr at es
an out put throughy I/ B ndzener.gi t dQor ...« a Lhr ough
the contact 28a.  Theref g'r'ees‘!_:caf%eqaogg %Ife;'tgﬁ'e %%gé'g%SPal'ssﬁ%%%ﬁé aér?% t he
passengers i Bt hechye 15cage Hb resdudd. rescued. In this nmanner, when the
first conputer 1 becones defective, the cage 15 i s conveyed to_the nearest
floor by the second conput® ThiscUasnemyr wReR thes S15MePTBEEAT t heaCrPeE and

second conputers éef’é&i%ebe&gmcéggf %tﬂsvgcn\tr%feds%t £ '%]aré?ﬁoaf by SO

that the cage 15 can be conveyed by the manual. operation W e upward
i button 12 or the tisvssandd bedroare?32.

Even for the case whée both the first and second
1O computers 1 and 2 become defective, the switch 21 is opened,
so that the cage 15 can be conveyed by the manual operation
with .‘-:he upward butiton 12 or the downward hutton 23,
‘.ihereby readily returaing to the normal cperation.
| FPig. 6 illustrates the internal constructions
s of the ma.nuaﬁl operating circuit 5 and the manual patiern
cizrcuit 6.

Referance numerals S1 to 34 denots transistors,
numerals 55 and 56 denote inverters, numerals 57 and S8
denotg NAND gates, numerals RS1l to R513, R521 to R323,

A0 R®S31, RS32. R61l to R613, R62l, R622, R631, R632, R651,

Py
[+
(V1]
(%]
~

R661 to R664 denote rasistors, numeral D531 denotes a
diéde, numerals 61 to 63 denote transistcrs, numeral 64 to 66
denote operational amplifiers, numeral C6ll denotes a
capaciter, and Vec deno_te_s a power source for the logic
25 circuit,

Operation of this embodiment of Fig. 6 will be
described below as exemplified in the case that a
maintenance operator depresses. the downward button 23 at

the manual operating time.

o



“thereby. readily returning to the normal operation. Fig. 6 illustrates the
internal constructions of the manual operating circuit 5 and the manual;.
pattern circuit 6. Reference nunerals 51 to 54 denote transistors, nunerals
“55. and 56 denot e inverters; nunerals 57 ar.d 58 denote NAND gates, nua~~.ls
. R511-to R513, R521 to R523, 20 R531, R532. R611 to R613, R621, R622 b 1,
R632, R651, R632, R661 to R664 denote resistors, nuneral D531 denot €

di ode, nunerals 61 to 63 denote transistors, nuneral 64 to 66 denote

o] ational anmplifiers, nuneral C611 denotez a capacitor, and Vcc denotes a

f t he | ogi 5 { t of Fi
_power source faor e | ogi Cgé* gﬁ)ﬁ% Q)er%[tlh casethgn?émgl ngnt o I g.

-6 wll be described bel ow al a nmi nt enance

operat or depressescilfaaidoynwand-pigixan1281 dls ishenddtake epetsiisicng 31 ns.
When the downward button 23 is depressed, a circuit of P-23-24d-RSII-51 is

formed, the tran5|"E';te(;ﬁb'!)lcqlfruFHeY%ti}ldcénﬂiﬁﬁﬁlvé°aPkP AAYPgFate 54 PRSEIAND

| gate 57 becones "L, L T, t t ORgs "dd the
: 5 out put of the mver’tug' §E bgéjts%% o ;ﬁéﬁ'% ’\%%t%ﬁtgqo?gt NAND gatee 58

“beconmes "H', tde divigar068lkHacsnt@ser083 mwheet e, mdoutpam pénskst ors 53
and 54, whi ch are connected in a Darl | ng t on manner- becone conductive In
this manner, the niPagadpciSabrroped (& tt~'EP iddogp P Bt deCIRPS "QRT t he brake

: rel easing Contathgo&%Zchvéﬂqg& iZﬁth‘anSLStors S3 ané 54, which are

connected in a Darlington magher become conductive. In
this'manner,'the manual operating circuit 5 is operated,
O and the brake releasing contactor 27 is energized.
| The "H" output of the VAND gate S8 is invertad
to "L" by the inverter 56, a current from the power source
Vee is allowed to flow through thg diode D611, the
transistor 61 thus goes into a non-conductive state, and
1§ the capécitor C6ll starts charging through the resistor R613.
The operational amplifier 64 serves as a?éoltage follower.
'In other words, the amplifier 64 operates as an amplifier
having a gain of 1 and having a high input impedance and a
low output impedance. Therefore, the voltage on the output
20 of the operational amplifier 64 increases w*.‘:.h the chargin
of the capacitor C61l.

On the other hand, the transistor 62 becomes
non-conductive due to the ocutput "L" of the inverter SS5.
Since the downward button 23 is now depressed and the

25 upward butﬁon 22 _i.s not degreésec_ﬂ, the transistor 52 is
non-conductive, causing the transistor 63 to be conductive
and the input to the operaticnal amplifier 65 is short-

circuited causing its output to become zero.



The "H' output of the NAND gate 58 is inverted to "L" by the inverter 56, a
current fromthe power source Vcc is allowed to flow through the diode
D611e transi stor 61 thus goes into a non-conductive state, and 15 fhe
capa®yyr C611 starts charging through the-resistor R613. The operati,onal

anpl i¥er 64 serves as a voltage follower. In other words, the anplifier 64
operates as an Anplifier having a gain of 1 and having a high input e
i npedance and a Low out put inpedance. Therefore, the voltage on the out puU'
20 of the operational anplifier 64 increases with the charging of the
capacitor C611. On the other hand, the trapgistor 62 becones non-conductive
due to the output 'L" of t i nveltels 35, S sthe.d Ld.belg ts;an 23 i s
now depressed and the 25 %g?/va&rld'g%%t‘E'oﬁiib%és?%(ﬁt&gép%\é% ,grtﬁie lt%pansi stor
52 is non-conduct apFliedaysi tige iddaratiormls aapl i dro sBetitmwicthee and t he

- input to-the operational anplifier 65 is short-"circuited causing.its_.

i output to become Fe$igtors FEEPRECET SHACYHEISICPERATLCNAY PFPEIE 6 &

. applied to the op e b el =88 t hr pual stie L5055 RE6 L ;and

. R662. Since the ogge?%ar{ i‘%_ﬁ% 'é%la%??fé?p%é iQsHan |lh;\%e?t6|§%$§‘prrﬁfglsﬁﬁ% %a

. hegative pol agi t ypatisdrinudsi gandratepatdrel thiesemrazoat ésl, commatedieire| evator is
i operated in accordance with this pattern. In case the upward button 22 is

- depressed, tie OURPIREGACEHELTHFBLER2 Y ® Becomes "H', the transistor 62 is

: conductive, and the transi s Qafi3che v.gwfaré bleddH %znﬁgﬁgressed, the

outpﬁt of the inverter 55 becomes "H", the transister 62 is

-

conductive, and the transistor 63 is of=f. Ih this manner,
1O the ocutput of the operatiocnal amplifiex 64 is inverted in
polarity by the o’g:eiational amplifier 66. Accordiagly, -
thi§ output is é.gain inverted in éolariﬁy by the operational
'.amplifier 6 to geneﬁa‘.:e a positive pol#rity manual pattern,
and the motor is drivea in accordance with this positive
15 'por_.'ality'manua'l pattern.
In cage the second computezr 2 becémes'defective,
a signal which is applied f£rom the first computer 1 through
the conta.ci: 24b is inputted to the NAND gate 37, the cage 13
is cdnveyed at a low _Qpeed in the same manner described
RO for the manual operation in a dcwnward dire_cgicn, and
afr_ives at the nearest floor 17. N
In the above described embodiment, the cage 15
travelé downward. However, it i§ not intended to limit
-this invention tc only a down#a:d direction and the cage 1S

25 could be mace to move upward.



10 the autput of the operational anplifier 64 is inverted in polarity by
the operational anplifier 66. Accordingly,- this output is again inverted
in potarity by the operational anplifier 6 to generate a positive polarjfv
manual pattern, and the mptor is driven in accoerdance with this positixe.15
porality manual pattern. In case the second conputer 2 becones def g P s
skgnal which is applied fromthe first conputer 1. through the cont e
I § inputted to the NAND gate 57, the cage 1fgis conveyed at- a | ow speed in
t he"sane manner described 20 for the manual operation in a downward
direction, and arrives at the nearest floor 17. In the above descri bed
enbodi nent, the cage 15 travels downward. However, it is not intended to
limt this invention to only a downward direction and the cage 15 25 could
be made to nove upward. 14 CLAIMs: 1. Apparatus for controlling the
operation of aRLBAIM&Ator cage which conprises: a first electronic conputer
~-arranged to generate in normal operation run commands and stop commands for
'said 5 cage; a second electronic conputer arranged, in normal operation,
to receive the,run,commapds and t co rqm sai d first conputer
3 oS e A

and.to gene’raté'a %Bﬁﬁﬁﬁ Eoﬁ?h'?%ﬁfﬁd‘q @%g’}éf Lo%i (‘?gge;

elevator cage which comprises:

“a first electronicicomputer arranged to generate in
normal operation run comman@s'and stop commands for said

5 cage;

a second electronic computer érranged.'in normal
operation, to receive the run commands and the stop
commands from said first computer and. to generate a
command for controlling the speed of said cage;

10 a manual operating circuit capable of manual
actuation for running said cage at low speed under
manual control independently of the said computers:

defect detecting means for detecting a defect or
defects in said first or second computer when said first

15 or second computers becomes or become defective;

the second éomputer being arranged to stop said cage
#t the nearest floor when a defect in said first
computer is detected by said defect detecting means:
and |

20 the first computer being arranged to actuate the
manual operating circuit to run said cage at low speed
to the nearest floor when a defect in said second

computer is detected by said defect detecting means.

R



10 ~ "~a manual operating circuit capable of manual actuation for running

said cage at | ow speed under manual control independently of the said

co -ﬂﬁzﬂsf defect detecting nmeans for detecting a defect or defects in satd
firsq‘?“~second conput er when said first 15 or- second conputers becones or

becong dgfective; the second conputer being arranged to stop said cage at"

the nearest floor when a defect in said first conputer is detected by sai¢‘,?'

defect detecting means; and 20 .  the fi A8t conputer being arranged to | 7

actuate the manual operating circuit to run said cage at | ow speed to the
near est fl oor awheAppataftarst aisn seai doxehoin cdapmt ér wherdénesadd by said
defect detecting neans. 15 2. Apparatus as set forth in claim1 wherein
sai d def ect detef@qthdeheatdndomeanse SoRPriices defdsstddefecsr dpspclerecti ng

a defect in said fjrst conputer when said,first conputer stops supplying a
signal to sai§9§aﬂﬁﬁf9£i§a%ﬁﬂﬁﬁﬁF°§.1Rpﬁéﬁ§t5§‘§§ §8FPP5PFhwRﬁnchEﬂ12

ot eat s a def dheds, CaEyel SRRy sRBEINIT, 4 dT6RR] PR SRTBPBERRRC o

signal s sUppHdg%Jdggp§ajd first 10 conputer. 4. Apparatus as set forth in
claim1l1l, 2 or 3 wherein said defect detecting nmeans conprises a second
def ect _ '

3. Apparatus as set forth in claim 2 Whe:ein said first
defect detector comprises the second computer and
detects a defect in said first computer by detecting the
.interruptioﬁ of signals supplied from said first

10 computer.

4. Apparatus as set forth in claim l, 2 or 3 wherein
said defect detecting means comprises a second defect
'detector for detecting a defebt in said seqond computer

by detecting the presence or absence of an operation

15 gignal generated in said second computer.

S. Apparatus as set forth in claim 4 wherein saiad
second defect detector comprises a monostable element
which is controlled by an operation signal.genérated in

said second computer.

20 6. Apparatus as set forth in any preceding claim
wherein said second computer is arranged to generate a
stop command when a defect in said first computer is

detected.

_
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detector for ‘detecting a defect in said second conputer by detecting the
presence or absence of an operation 15 signal generated in said second

Lonputer, 5. Apparatus as set forth in claim4 wherein said second et
det ector ,conpri ses a npnostabl e el ement which i's controlled by an ti*on

signal generated in said second conputer. 20 6. Apparatus as set an
any precedi ng clai mwherein said second conputer is arranged to generate a
s§op command when a defect in said first cobputer is detected. 16 7.
Apparatus as set forth in claim6 wherein said second conputer is arranged
‘to generate a gpeclpparatus asgsat forthtiwpelhaimad dvleapdimitsailde near est

fl oor when the stop command is generated. 5 8. Apparatus as set forth in
“cl-ai m 7 wherei sesapd sempnfetokpudbranged trgrierarychanaed £oaddednd for

openi ng the door, of said cage en said -cage arrives in a predeterm ned
door openi ng afd9PRSsERY §BgBP thﬁél%e%?%%ta?I%Rﬁ.nﬁif%ﬁt/éiﬁﬁ?at Bys set

~forth in any pEﬁgggkgggﬁéﬁh O&hfgeﬁgnégé eélrst conputer is arranged to

supply an opera sar d”manual operating circuit when said
. defect detecting nmeans detects a defect in said second conputer, thereby
causing said cage to run at a 15 |ow speed to the nearest floor.

.5 8. Apparatus as sét forth in claim 7 wherein said
second computer is arranged to generate a command for
opening the door of said cage when said -cage arrives in.
a predetermined door opening and closing zone of the

nearest floor.

10 9. Apparatus as set forth in any preceding claim
wherein said first computer is arranged to supply an
operation signal to said manual operating circuit when
said defect detecting means detects a defect in_said.
'seéond computer, thereby causing said cage to run at a.

15 1low speed to the nearest floor.

10. Apparatus as set forth in claim 9 wherein said first
computer stops supplying the operation signal to said
manual operating circuit when said cage :ﬁnning at the
'low speed arrives at a.predetermined door opening and

20 closing zone of the nearest floor.

RO 0 0



10. Apparatus as set forth in claim9 Wwherein said first. conputer "stops
supplying the operation signal to said manual operating circuit when sai d
cage f¢f\ing at the |ow speed arrives at a predeterm ned door opening and-
20 ‘chaging- zone of the riearest fl oor. 17 11. Apparatus as set forth in
claimS.of 10 wherein said manual operating circuit is arranged to generate
a signal for stopping the running of said cage when the input of the

operation signal

is interrupted. 5 12. Apparatus as set forth in claim9,

10 or 11 wherein said first conputer is arranged to generate a comand for
openi ng the dadr Appazadueage skenfeatl tagelaimng ngr alo awhéretpessidrri ves

at the door opening and cl osing zone of the nearest fl oor.

as set forth manya} ppesading charuinhéscancangedappagenesateras her
conpri ses door openlnaﬁand cIosrnggcontroI means, which is controlled by

sai d second caﬁﬁﬂéér eﬁtQHPanﬂl ¢ EBR%E@%r°5e%@h%s°ﬂE¢e%h¢wet%md whi ch
S controlled b Ebrst co gh gn sai d second conputer becones
def ecti ve: ﬁB%aP tyge 8935? BPtﬁlﬁﬂa $8 pFREREFMRLRE ai m wherei n sai d

o

10 13. Apparatus

appar at us further conpri ses a changeover switch for switching between fully
manual operation and automatic conputer-controlled operation. 20 15.
Apparatus §s 3@t hpphbatischai aaé%wbenew el S| ¢ oPPUMeseid Ch 1S
switched to nanual operation said

said first computer is arranged to generate a command

for opening the door of said cage when said cage running

at a low speed arrives at the door opéning and closing

zone of the nearest floor.

10 13. Apparatus as set forth in any preceding claim

wherein said apparatus further comprises door opening

and closing control means, which is controlled by said

second computer when said first computer becomes

defective and which is controlled by said first computer

15 when said second computer becomes defective.

14. Apparatus as set forth in any preceding claim

wherein said apparatus further comprises a changeover

switch for switchihg between fully manual operation and

automatic computer-controlled operation.

20 15. Apparatus as set forth in claim 14 wherein when said

changeover switch is switched to manual operation said

elevator is operated by said manual operating circuit

and is disconnected from said first and second computers.

T



.elevator.is operated by said manual operating circuit and is di sconnected -
fromsaid first and second conputers. ~~ 16. Apparatus as set forth in any
eprecedi ng cl ai mwherein said apparatus further conprises a brake neansm
stopping, the running of said cage wherein said brake nmeans is drive
stop'the running of said cage when 5 said defect detecting neans det
defect in said second conputer. 17. Apparatus as set forth in claim
erein said brake neans is connected to sasd manual operating circuit and
is controlld thereby when a defect  in said 10 second conputer is detected.
18. El evator ot ppatiatasaiades seebgbenhi ahl ¥ngsphecedingesraimed with
"reference to the acconpanying drawi ngs. 11111111 111111 1111111111
wherein said apparatus further comprises a brake means

for stopping the running of said cage wherein said brake
means is driven to stop the running of said cage when
5 said defect detecting means detects a defect in said

second computer.

17. Apparatus as set forth in claim 16 wherein said
brake means is connected to said manual operating
circuit and is controlld thereby when a defect in said

10 second computer is detected.

18. Elevator control apparatus substantially as herein

described with reference to the accompanying drawings.
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