Circuit for resetting an el evator safety chain The present invention
relates to elevators and, in particular, to a circuit for resetting an
el evat or wefednscssai n after service technicians have pewrtomreasnessssary
mai nt enance or inspection operations within an associ ated el evator shaft.
It is common practice within the elevator field for service technicians to
enter an el evator shaft to conduct periodi c mai ntenance or inspection
operations. The mgjority of the requiféd'operations can be conducted from
either the sh it or alterpatiyely throughout the shaft using the roof
o pley safelv bR T ’

t .
of an el &utfogLgseling,ang P The frequency of this practice
has increased significantly in recent years due prinmarily to the higher

preval en of machi ne-room|ess jnstallations within the industry. whereby
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Bef ore any such work can be carried 8%5%%&52“ the shaft, |ocal regul ations

such ds tHPCAEIEOPRIIONS WIRHANHEAsIgte the United Stated of Anerica
or the EN 81-1 :1998 standard throughout Europe stipulate that refuge or
safety spaces nust be cregted tq prote any seryvice technicians working in
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travel paidorgdratebevithinuhé elfeweiogbitaft. or by pivoting a sw vel buffer arranged
at tqg shaft ceiling into the travel path of the car.
Before any such work can be carried out within the shaft, local regulations such as the
ASME A17.1-2000 safety code for the United Stated of America or the EN 81-1:1998
standard throughout Europe stipulate that refuge or safety spaces must be created to
protect any service technicians working in the pit or working from the roof of the car.
20  Obviously, the required refuge spaces can be permanently incorporated into the shaft,
however, this solution extends the length of the shaft thereby occupying additionally
commercial space which could otherwise be utilized by the building owner for another

purpose. An alternative solution is to create temporary refuge spaces.

25 US Patent No. 5,727,657 describes an elevator system wherein a temporary refuge space
is created in the pit by pivoting a swivel buffer into the travel path of the car to prevent the
car from entering into the pit. A temporary overhead refuge space can be established in a
similar fashion by either pivoting a swivel buffer located in the pit into the travel path of the
counterweight, or by pivoting a swivel buffer arranged at the shaft ceiling into the travel

30  path of the car.

In order for a worker to be able to climb into the shaft pit, the car is sent to a higher floor.
The landing door at the lowermost floor can be unlatched and opened by rotating a bolt
within the door frame with a standard triangular key. Furthermore, the rotation of the

35  triangular bolt moves a latching switch into the detent or set position whereby a safety



In order for a worker to be able to clinb into the shaft pit, the car is
sent to a higher floor. The | anding door at the | owernost floor can be
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standard triangul ar key. Furthernore, the rotation of the triangular bolt
noves a latching switch into the detent or set position whereby a
safetychain is interrupted and nor nal eration of the elevator is
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one extremity of the building to the other but it is time consuming and therefore costly to

the building owner. Furthermore, during this procedure, there is a complete lack of

20  supervision at the landing door where the latching switch is in the set position so feasibly

a person, for example another technician, could open the landing door and enter the shaft,

unknown to the technician. Upon activation remote activation of the key switch, the safety

chain is re-established, the temporary refuge spaces are automatically removed and the

elevator resumes normal operation placing the person in the shaft in an extremely

25 dangerous situation.

An objective of the present invention is overcome the disadvantages associated with the
prior art. This objective is achieved by providing a circuit for resetting a component within
an elevator safety chain. The reset circuit comprises a first reset switch and a door

30  contact. The first reset switch is mountable within an elevator shaft. The door contact is
mountable alongside an elevator landing door. The first reset switch and the door contact
are arranged in series so that both must be closed to reset the component whereby, upon
activation, the first reset switch remains closed for a first predetermined time period after
which it returns to its open state.

35



dangerous situation. An objective of the present invention is overcone the
di sadvant ages associated with the prior art. This objective is achieved by
provi di ngwve 200ws08ss for resetting a conponent within anpelr@praiosnemaf et y
chain. The reset circuit conprises a first reset switch and a door contact.
The first reset switch is nountable within an el evator shaft. The door
contact is nountable al ongside an elevator |anding door. The first reset
switch and the door contact are arrang' d in series so that both nust be
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switch can be accessible fromthe | anding when the | anding door is open and

is preferably nounted above the | anding door. Thereby, the technician can
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need onI y wthdraw his hand fromthe shaft and rel ease the | andi ng door

from®Pts full y open position. Such action should generally be conpl eted
W t hi n 2%referably, the first reset switch is an interval delay relay.

The first predetermined time period can be set to be marginally greater than the time
taken for the landing door to close automatically. Upon activation of the first reset switch,
20  the technician need only withdraw his hand from the shaft and release the landing door
from its fully open position. Such action should generally be completed within 2s.
Subsequently, the door will automatically move under bias to its closed position which, for
example, may take 6s. Accordingly, in this situation, the first predetermined time period
should be set to 8s. Naturally the first switch can be positioned such that the door need
25 not be fully opened to activate the switch in which case the first predetermined time period

can be reduced preferably to less than five seconds.

To improve security and longevity, the circuit can further comprise a second reset switch
mountable external to the shaft and arranged in series with the first reset switch and the
30  door contact. This necessarily increases the reset sequence and consequently the first
predetermined time limit should be increased but should preferably be less than ten
seconds. Preferably, the second reset switch remains closed for a second predetermined
time period after which it returns to its open state and more preferably it is an interval
delay relay. The second predetermined time period should be set to reflect the operating

35  parameters of the component within the elevator safety chain. In particular, the second



Subsequently, the door will automatically nove under bias to its cl osed
position which, for exanple, may take 6s. Accordingly, in this situation,
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can be reduced preferably to |ess than4five seconds. To inprove security
and longevity, the circuit can further conprise a second reset switch
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door frangthaoidhpsied gtaaddus gresaerice ethetaar antheplpedl. t ransverse section or a
side portion of the door frame. In the preferred enbodi nent, the el evator
safety chain conponent is a b i stable safety switch which interrupts the
saf ety chaerpredeaninibetidnas tiereihatieodedcsibed By acywif &bheauific éxXaemptdswitt dferonc
presence of the car at that |evel. The present invention is hereinafter
descr1i5bec§°hﬂ?%@mB?mg%griaWr@sé@(}ﬁ’hﬁpes with reference to the acconpanying
dr awi ngs AI®. We glgeneral schematic of an elevator incorporating a reset circuit according to the

present invention;
FIG. 2 is a perspective view of the landing door at the lowermost floor of FIG. 1 as viewed
from the front or hall side thereof;
20  FIG. 3 is an enlarged fragmentary view of the unlatching and release device shown in the
FIG. 2 before actuation;
FIG. 4 is a view similar to FIG. 3 showing the unlatching and release device upon
actuation;
FIG. 5 is a view similar to the FIG. 4 showing the unlatching and release device after the
25 actuation and before resetting;
FIG. 6 is a schematic showing a reset circuit according to the preferred embodiment of the
present invention;
FIG. 7a is a graphical representation of the operating conditions of the first interval delay
relay of FIG. 6;
30 FIG. 7b is a graphical representation of the operating conditions of the door contact of
FIG. 6;
FIG. 7c¢ is a graphical representation of the operating conditions of the second interval
delay relay of FIG. 6; and
FIG. 7d is a graphical representation of the operating conditions of the elevator safety

35 chain.



FIG 1 is a general schematic of an elevator incorporating a reset circuit
according to the present invention; FIG 2 is a perspective view of the

| andi ng dworo@tosbsss | ower nost floor of FIG 1 as vi ewedpCr@mreddsesfsspnt or
hall side thereof; FIG 3 is an enlarged fragnmentary view of the unlatching
and rel ease device shown in the FIG 2 before actuation; FIG 4 is a view
simlar to FIG 3 show ng the unl atchi r)ag and rel ease devi ce upon actuati on;
FIG 5is aviewsimlar to the FIG 4“howi ng the unlatching and rel ease
device after the actuation and before resetting; FIG 6 is a schematic
showing a reset circuit according to the preferred enbodi nent of the
present iAM@&hod;anfdiéxatofaariadgad gatAiph maldingePhe slenitat compridkes tahsarapswat i ng
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of the second interval | ay rel ay. I FIG 6; and FIG 7d is a graphica
Fepr eSentiibsA B S aapratereribil 5 Ardite dHEclE AT oSafafly Bie
chai n. Fl Gailsl(r®henswanmelisteatvathiraar shagezl Whehithe abui ik devig.withhanyela@diaor
conprises a car 1 and.a counterwei E} 5 g@ich are supported qn | oad
Car yi ng PEFSTORES PN Ry A CarrBroudiadhe Teseeeiie Tanding APOTsT 4o T30 136 at
either enddand is driven by a traction sheave 4 to vertically displace the
car 1 and the counterweight 5 in opposite directions al ong associ ated gui de
rails (not shown) nounted within a shaft 2. Wen the car 1 is level with
any landiwigen pasvBgestmiotns esiuired ab ester thetdievatarshaft Rhfopegdmplbeo tenfpect i ve
l'andi ng %%(r)lcr)di(::L%nadintéggﬁceloéqhsp%ggdn operations, bolts 11 are extended from the bottom of

the car 1. As shown in specifically in FIG. 1, the car 1 is prevented from moving along its

normal travel path into a pit 7 of the elevator shaft 2 through the engagement of the

extended bolts 11 with a first set of buffers or brackets 9 secured to the guide rails or

15 mounted to the shaft walls, thereby creating a temporary refuge space in the pit 7.

Similarly, a temporary overhead refuge space is created between a shaft ceiling 8 and the

roof of the car 1 through the engagement of the extended bolts 11 with a second set of

buffers or brackets 10 mounted at a higher position within the shaft 2. Such arrangements

are further described in EP-A1-1602615 and US 7,258,202. After the required refuge

20  spaces have been created, the service technician can safely enter the pit 7 through the

lowermost landing door 13a.

As shown in FIG. 2 the lowermost landing door 13a comprises a fast panel 14a and a
slow panel 14b which telescope past each other to open and close the entrance to the
25 shaft 2. The door 13a is bound at the bottom by a sill 15 and is surrounded by a door
frame 19 consisting of two side portions and an upper transverse section 19a. A reset
push button 30 is mounted inside the shaft 3 on the upper transverse section 19a of the
door frame 19 and is accessible to a technician standing on the sill 15 through the open
landing door 13a.
30
A triangular bolt 18 and a small hole 19b are provided in a side portion of the door frame
19 and are normally covered by screw lids (not shown) or a slide (not shown). In order to
gain access to the pit 7, the service technician rotates the bolt 18 using a standardized
triangular key. This action not only unlatches and permits the technician to manually open

35 the door 13a, but simultaneously sets a memory circuit and interrupts an elevator safety



When a service technician is required to enter the elevator shaft 2, for
exanpl e to conduct periodi c nai ntenance or inspection operations, bolts 11
are ext ensledodwsnssshe bottom of the car 1. As shown in gpe@mpbicsabisgzin FI G
1, the car 1 is prevented fromnoving along its normal travel path into a
pit 7 of the elevator shaft 2 through the engagenent of the extended bolts
11 with a first set of buffers or bracgsets 9 secured to the guide rails or
nounted to the shaft vvaIIs t hereby creating a terrporary refuge space in
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sets a PR RETHERIP dPt s an el evator safetychain 23, as
illustrated in the FIGS. 3, 4 and 5. Wth the | andi ng door 13a open, the

by 6Gul EPGRUAIE RBUDemon U S FERGEIA A BETGEr? apePieb R the
saf ety chia frigdgulas batt iseweltbn THeetriangular bolt 18 is rotated through a predetermined
angle, a switch actuator rod 21d of the safety switch 21 is moved by the rotated cam 22
into a detent setting or set position as shown in the FIG. 4 and remains in this setting after
the release of the triangular bolt 18. The actuator rod 21d is coupled to the switch element
20  21c which is moved away from the first set of switch contacts, thereby interrupting the
safety chain 23, to bridge a second set of switch contacts. Upon release, the bolt 18 is
rotated by a spring force to the initial position as shown in the FIG. 5. However, the switch
element 21¢ and the actuator rod 21d remain in the detent or set position. As discussed
above, activation of the pit switch 17 further interrupts the elevator safety chain 23 as

25 shown in FIG. 5.

Once the required work has been completed in the shaft 2, the technician can reset the pit
switch 17 whereby the unlatching and release device 26 reverts back to the condition as
shown in FIG. 4. However, in this condition the elevator is prevented from returning to
30 normal service because the safety chain 23 is still interrupted by the bi-stable, safety

switch 21 which remains at the detent setting or set position.

A circuit 34 for resetting the safety switch 21 is shown in FIG. 6. After resetting the pit
switch 17, the technician, while standing on the sill 15, presses the reset push button 30

35 mounted inside the shaft 2 on the upper transverse section 19a of the door frame 19



mai nt enance and i nspection work to be undertaken can now be performed with
reduced risk. The bolt 18 and the nenory circuit are conponents of an

unl at chi ngoane/osedssase devi ce 26 as shown in FIGS. 3, 4pamdp2008bBs30ENDrYy
circuit includes a bi-stable, safety switch 2 1 and a resetting elenent in
the formof an el ectromagnet 20 which forces the safety switch 2 1 to an
initial setting as shown in the FIG 3 The switch 2 1 has a first pair of
contacts connected to a pair of signal 17 nes 21a and 2 1b which, in the
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coupl ed topddrhe redet thelsardteswicsh 211c which is noved away fromthe first set of
switch contacts, thereby interrupting the safety chain 23, to bridge a
second set of switch contacts. Upon release, the bolt 18 is rotated by a
spring f onexe &t miehg theicch@itiap@Rists 0@ drIBewnd bmobheorﬁbéﬁssﬁzlosldemmenhe t he

switch el enent 2 and t he actuya d.re t he det nt or set
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i nt eripupticcketie el evator safety chain 23 as shown in FIG 5. Once the

requi red work has been conpleted in the shaft 2, the technician can reset
the pit switch 17 whereby the unlatching and rel ease device 26 reverts back
to the CCH‘r(ﬁllyi&tmn&StzsimthGcHrﬂbiﬁ Sctivates Hoyeoad mtianva[ dnélsy ctandd2 bpinsehiag a
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t he sastfetS Ovsv\r/]\nmt'(_:llé_%c_l is showmmn in FIG 6. After resetting the pit

So long as the first interval delay relay 31, the door contact 33 and the second interval
delay relay 32 are simultaneously closed onto the reset circuit 34 for the second time
period At,, sufficient energy is provided to the electromagnet 20 at time t3 through power
20  supply lines 20a and 20b to shift the switch element 21¢ and the actuator rod 21d to the
left and back to the initial position shown in the FIG. 3. Accordingly, the pit switch 17 and
the switch element 21¢ complete the safety chain and the elevator automatically returns to
normal operation as represented in FIG. 7d. The second time period At, must be
sufficiently long to enable the energized electromagnet 20 to reset the safety switch 21,
25 however should not be so excessive as to damage or burn out the electromagnet 20. In
the present embodiment the acceptable range is between 0.2s and 0.5s and the second

time period At; is set to 0.3s.

Although the invention has been described above specifically for arrangement at the
30 lowermost landing door 13a, it will be appreciated that the invention can equally be
applied to any landing door through which the service technician gains access to the shaft
2 in order to carry out his work. For example, to gain access to the roof of the car 1, a
technician will generally call the car 1 to one of the upper floors. Upon arrival, he will enter
the car 1, register a call for a lower floor and immediately leave the car 1. Once the

35 landing door subsequently closes, the car 1 starts to descend and a short time thereafter



switch 17, the technician, while standing on the sill 15, presses the reset
push button 30 nmounted inside the shaft 2 on the upper transverse section
19a of t hwodo@rosbssane 19t hr ough t he open | andi ng door 1®aT/EPbeos/ 067532 urn
activates a first interval delay relay 3 1 at tinme to which remains cl osed
for a first predetermined tinme period t1 after which it returns to its open
state as shown in FIG 7a (wherein logic 1 represents the relay 3 1in a
closed condition and logic O represent§31he relay 3 1 in an open
condition)., The fi eriod t1 strictly defines the ti r in
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bet ween 0725 and 0.5s and the second tinme period Dt2 is set to 0. 3s.
Although t he invention has been descri bed above specifically for
arrandement at the

In an alternative embodiment, the second switch 32 can be a conventional bi-stable switch

without interval delay action.

Although the preferred embodiment requires a three stage sequence (activation of the first

20  interval delay relay 31, closing door 13a to close the door contact 33 and activation of the
second interval delay relay 32) to reset the safety switch 21 and thereby the safety chain
23, it will be appreciated that the invention can be simplified while maintaining many of its
advantages by eliminating the second interval delay relay 32 and the related third stage of
the resetting sequence.

25
The first predetermined time period Aty, established by activating the first interval delay
relay 31, should be sufficiently short so that safety switch 21 and safety chain 23 will not
be reset if there is even a slight delay or interruption to the reset sequence. In such a
case, the sequence will need to be repeated until it is completed within the time period At;.

30 For the three stage reset sequence used in the preferred embodiment, the first
predetermined time period Aty should be less than 10s. For the two stage sequence
described in the paragraph immediately above, the first predetermined time period Aty
should be only marginally greater than the time it takes for the landing door to close and
preferably less than 5s.
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| ower nost | anding door 13a, it will be appreciated that the invention can
equally be applied to any | andi ng door through which the service technician
gai ns acoweotimsvsss shaft 2 in order to carry out his wech/Epees/oersarple, to
gain access to the roof of the car 1, a technician will generally call the
car 1 to one of the upper floors. Upon arrival, he will enter the car 1,
register a call for a |lower floor and kﬁnediately | eave the car 1. Once the
| andi ng door subsequently closes, the car 1 starts to descend and a short
time thereafterthe techniciapn wll unlatch the |anding door b tating an
associ at 48 3P AR FTBEPITCTS MALSEE PESTE DUUARLAD 56t PEITOHNTY QP D5 ktsus y
set a nepBFbnE iof thél door fraimerioupithin e e \vahsteas af @ thealppentradsvane debtdreby
stop the car 1. Upon nmanual |y opening the | andi ng door, the roof of the car
shoul d bé 8asi |y accessible. However, before mounting the roof, the
technician nust press a stop switch (equivalent to the pit switch 17)
provided on the car roof to ensure nmultiple interruption of the safety
chain 23. Thereafter, using a car nounted inspection control device, the
technician can drive the car at inspection speed along the restricted
travel path (defined by the first set buffers 9 and the second set of
buffers 10 as shown in FIG 1) to carry out the required mai ntenance and

i nspection operations fromthe top of the car 1. The triangular bolt 18,
the nenory circuit, the safety chain branch 23 and the resetting circuit 34
used for this upper |anding door are identical to, and operate in exactly
the sanme way, as those shown and described in relation to the | owernost

| andi ng door 13a with the sole exception that the car nounted stop swtch
replaces the pit switch 17. In an alternative enbodi nent, the second switch
32 can be a conventional bi-stable switch without interval delay action.

Al t hough the preferred enbodi nent requires a three stage sequence
(activation of the first interval delay relay 3 1, closing door 13a to

cl ose the door contact 33 and activation of the second interval delay relay
32) to reset the safety switch 2 1 and thereby the safety chain 23, it wll
be appreciated that the invention can be sinplified while maintaining many
of its advantages by elimnating the second interval delay relay 32 and the
related third stage of



the resetting sequence. The first predetermned tine period tl, established
by activating the first interval delay relay 3 1, should be sufficiently
short so wbavowsdasy switch 2 1 and safety chain 23 wi | lpcmaEpr2008/063Et i f
there is even a slight delay or interruption to the reset sequence. In such
a case, the sequence will need to be repeated until it is conpleted within
the time period tl. For the three stagi reset sequence used in the
preferred enbodi nent, the first predet P#ined tine period t1 should be |ess
than 10s._  For the tmo stage sequence described in the paragraph i medi ately
above, tHd@MS st predetermined tine period t1 should be only marginally
greater than the time it takes for the landing door to close and preferably
| ess than 5s.1n an nat ve enmbodi nent he. reset t.ton 30 n be
mount e dne. of* PREIPEERD Srealiect GpmpReet s3] ke \aer Ry RBegae 2

i nstead of on cohgrisipger transverse section 19a.Clains 1. Acircuit (34) for

resetting a co on ithin evat or saf ai 23) conpri sing;
oo ener SRR s () olBieBR i & SRt Sty 2ndr { “oh SO &
]Eioor cont act (aee&)brwumtqm)en@matgéia@agadéaMdn@ dee(13)13); wherein the
irst reset swtch
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switch (31 ) ickhsasc@ssiitt @rddétblﬂmtnbe tinfnpérivg (Weg rftehehicAnidiengnsl aoits 6deh) |1 S
open. 3. A ci r%m (34) according to claim1l or claim2, wherein the first
reset switch is preferably nountabl e above the |anding door (13). 4. A
circuit (34) according to any preceding claim wherein the first reset
switch (?21 ) A circuit (34) according to claim 1, wherein the first reset switch (31) is accessible

from the landing when the landing door (13) is open.
15
3. A circuit (34) according to claim 1 or claim 2, wherein the first reset switch (31) is

preferably mountable above the landing door (13).

4. A circuit (34) according to any preceding claim, wherein the first reset switch (31)
20 is an interval delay relay.
5. A circuit (34) according to any preceding claim, wherein the first predetermined

time limit (At,) is set to be marginally greater than the time taken for the landing
door (13) to close automatically.
25
6. A circuit (34) according to any preceding claim, wherein the first predetermined

time limit (Aty) is less than five seconds.

7. A circuit (34) according to any of claims 1 to 4 further comprising a second reset
30 switch (32) mountable external to the shaft (2) and arranged in series with the first

reset switch (31) and the door contact (33).

8. A circuit (34) according to any claim 7, wherein the first predetermined time limit
(Aty) is less than ten seconds.
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is an interval delay relay. 5. Acircuit (34) according to any preceding
claim wherein the first predetermned tine limt (Atl) is set to be

mar gi nal lwogoeaisessst han the tine taken for the | andi ng @owEred3)etse2 cl ose
automatically. 6. Acircuit (34) according to any preceding claim wherein
the first predetermned tine limt (Atl) is less than five seconds. 7. A
circuit (34) according to any of clai mi11 to 4 further conprising a second
reset switch (32) nountable external fto' the shaft (2) and arranged in

th t f t tch (3 th t 33 . A

RO P T A R RS T e T Y,
i m t (lAlt 1) d! f :amamgtolh)@rs (_t1ey1ans<ea(sax%es):c t&namgozsgk/\ml&tbcyrmmﬁpw bﬁé Bothe leaind 1 )
vertil ca | S ac e wmt |n a a Ural OrS
(15) and & safbei Gbpepaa Wi Bysmuitioud ofasshioighe Erel ' AhbRNE door
I(13) I i st gpene?hd\ﬂséﬂ@w_bhélﬂﬂQZCSI |_mtirt6l@m§@mt$ trn{jeiaﬁmes pfevehdcfasm (fﬁﬁh@tt{évga]E

evel , e Ssa . | roken .an even rom
TR LE Y veys SR e e PTRET NG R STy G4} adegrdnd ocapror

accordi ng to amtedingtdempr ecedi ng cl ai ns. 10. An el evator according to
claim9, wherein the first reset switch (31 ) is nounted to a door frane
(19).

10. An elevator according to claim 9, wherein the first reset switch (31) is mounted to a

door frame (19).



