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Elevator Safety Systems

This invention relates to enhancements in the
safety of elevators, particularly the detection of the
unauthorised presence of a person on top of an elevator
car.

It is becoming increasingly common in elevator
installations to provide very little space above the
ordinary travel of the elevator car as this reduces

- building costs and increases the available flexibility

in building design. However, there is a risk of injury
in low overhead elevator installations as there is less
refuge space for a person riding on top of the elevator
car as the car approaches the uppermost landing. It is
therefore necessary to provide a series of safety
systems such as a retractable balustrade and a special
inspection mode for the elevator controller which
prevent the car from travelling to the top of the
hoistway. These permit authorised inspections to be
carried out safely by an engineer riding on top of the
car. However, if these safety measures are not all
properly employed or are inadvertently or deliberately
overridden, there is an increased risk of injury. This
could result from an engineer not adhering to an
approved procedure for carrying out inspection or could
result from an unauthorised person gaining access to the
top of the car. .

In view of the above, it is desirable automatically
to prevent the elevator car moving to the uppermost end
of its travel if a person is present on top of the car.

When viewed from a first aspect the present
invention provides an elevator system comprising a
hoistway and an elevator car arranged to travel
vertically within the hoistway, the hoistway being
further provided with a sensing arrangement for

CONFIRMATION COPY
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detecting the presence of a person on top of the car as
the car approaches the top of the hoistway, the elevator
system being arranged so as to limit further upward
movement of the car in the event that a person is
detected.

When viewed from a second aspect the invention
provides a method of preventing injury to a person
riding on top of an elevator car in a low-overhead
elevator system the method comprising detecting the
presence of a person on top of the car as the car
approaches the top of a hoistway using means provided in

‘the hoistway and limitihg further upward movement of the

car in the event that a person is detected.

Thus it will be seen by those skilled in the art,
that in accordance with the invention a person at risk
of being injured at the top of the hbistway as the
elevator car moves up will be detected and the elevator
system will limit upward movement of the car to reduce
the risk of injury to that person.

The wmeang for detecting a person on top of the car
could be one that is able to distinguish between a
living person and an inanimate object so that it does
not sense the presence of the car itself during normal
operation. For example, the sensing arrangement could
comprise a passive infrared sensor for sensing the body
heat of the person on top of the car. Preferably,
however, the sensing arrangement is adapted to detect
the presence of an object at the relevant vertical point
of the hoistway.

A point in the hoistway above the normal travel of
the elevator could be chosen but in very low overhead
installations this may not give sufficient distance in
which to stop the car safely without causing injury to
the person on top of it. In accordance with preferred
embodiments therefore the sensing point is within the
normal travel of the car and the elevator system is
arranged to be able to distinguish between a person
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riding on top of the car and the car itself having
traveled to the vertical -sensing point during normal
operation. Whilst there are many ways of achieving
this, it is preferred to use an existing position
reference system to determine the position of the car
and to limit upward movement of the car in accordance
with the invention only if it is determined via the
position reference system that the elevator car is not
intended to be in a position where it will be detected
by the sensing arrangement. One way of doing this would
be for the sehsing arrangement to send a signal to the
elevator controller and for the elevator controller to
be arranged to limit upward movement of the car based on
the signals from the sensing arrangement and the
position reference system.

Alternatively, the sensing arrangement may be
enabled when the elevator car is towards the top of the
hoistway but still low enough that there is sufficient
space between the top of the car and the top of the
hoistway to accommodate a person. For example, the
sensing arrangement could be activated when the elevator
car is at the landing below the uppermost landing. By
positioning the sensing arrangement above the position
of the elevator car when the sensing arrangement is
activated, the sensing arrangement will only detect an
object on top of the car rather than the car itself. Of
course, if the position of the sensing arrangement is
such that it will be passed by the elevator car during
normal operation, this should not set off the. safety
system to limit movement of the car. One possibility
would be for a second position signal to be used to
deactivate the sensor. Alternatively the sensing
arrangement could be enabled when the elevator car is
above the penultimate landing a time measurement made to
determine whether an object is detected before it would
be expected for the car itself to be detected.
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Upon detection of an unauthorised person on top of
the car there -are-—-a-number of possibilities for taking
action to prevent injury to that person. For example
the elevator controller may immediately prevent any
further upward movement of the car by interrupting power
to the elevator motor and applying the brake.
Additionally, or alternatively, a physical safety device
may be automatically employed.

In a preferred set of embodiments the sensing
arrangement comprises means for emitting a sensing
radiation and means for detecting the emitted radiation
so as to enable the presence of an object in the path of
the radiation to be detected. The sensing arrangement
could be such that radiation reflected from the detected
body is sensed but preferably the arrangement is such '
that the radiation travels across the hoistway to be
detected so that the presence of a body at that vertical
point in the hoistway interrupts the sensing of the
radiation. Most preferably the sensing arrangement-
comprises a plurality of beams spanning the hoistway and
one or more sensors arranged to detect said beam(s).

The radiation employed may be of any convenient
nature such as ultrasound, microwave or visible light
but preferably infrared radiation is employed since the
agssociated sensors and emitters are relatively easily
available and inexpensive whilst being reliable.

A preferred embodiment of the present invention
will now be described, by way of example only with
reference to the accompanying drawings in which:

Fig. 1 is a front view of a low overhead elevator
hoistway showing the danger posed to persons on top of
the car;

Figs. 2a and 2b are front and perspective views
respectively of an elevator system embodying the
invention showing activation of the infrared curtain;
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Figs. 3a and 3b are front and perspective views

-respectively showing detection of an unauthorised person

on top of the car; and

Fig. 4 is a front view of the embodiment of Figs. 2
and 3 where the car is safely stopped to prevent injury
to the person on top of the car.

Fig. 1 shows an elevator car 2 which is arranged to
move vertically within a hoistway 4. It will be seen
that when.the car 2 is adjacent the uppermost landing 6
there is very little space 7 between the top of the car
2 and the ceiling 8 of the hoistway. In particular,
there is no refuge space for a person who happens to be
on top of the car.

In low overhead systems such as that shown, a
series of safety measures is required to ensure that the
car cannot reach the uppermost landing 6 with someone
riding on top of it. Normally such systems are linked
to certain conditions like putting the elevator in a
special inspection mode or the detection of unauthorised
opening of a hoistway door indicating access to the top
of the car by an unauthorised person.

However, it is not impossible that detection
elements can be overridden or the elevator not properly
put into inspection mode. Specifically, a door
detection system can be overridden by an unauthorised
user who can then ride on top of the car in normal mode.
As will be seen from Fig. 1, this is extremely dangerous
and potentially fatal. This may be prevented in
accordance with the invention as will now be described
with reference to Figs. 2 to 5.

According to the embodiment of the invention
described herein, in the uppermost part of the hoistway
2 there is provided an infrared sensor and emitter
arrangement comprising an elongate emitter array 10 and
a corresponding elongate sensor array 12 disposed
horizontally within the elevator shaft by being attached
to the respective guide rails 14. 1In the embodiment
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shown in the Figures the emitter array 10 cowmprises a
plurality of separate emitters which emit- infrared beams
spanning the hoistway at a number of different angles to
be sensed by a corresponding plurality of sensors at the
sensor array 12 on the other side of the hoistway. By
having a plurality of independent emitters and sensors
the probability of spurious detection e.g. from small
pieces of debris or flying insects in the hoistway may
be reduced. However, it is envisaged that a single beam
could be employed which could span the hoistway just
once or alternatively which could be reflected one or
more times to provide a greater spatial extent.

It will be seen that the sensor and emitter arrays
10,12 are provided approximately one third of the way up
the uppermost landing space 6. The sensing arrangement
10,12 is activated when the elevator car 2 is adjacent
the landing 16 below the uppermost landing 6. As will
be seen now with reference to Figs. 3A and 3B, as the
elevator car moves up beyond the penultimate landing 16
the unauthorised person 18 on top of the car will break
the infrared beam between the emitter array 10 and the
sensor array 12 which will be detected by the sensor
array 12 as an interruption to its signal. Once this
has been detected, further upward movement of the
elevator car 2 will be prevented and the brake will be
applied. As may be seen in Fig. 2A, this means that
enough space remains above the top of the car 2 to
prevent injury to the unauthorised person 18 on top of
the car. The system could be arranged so as to require
a manual reset e.g. by an authorised engineer before it
may recommence normal operation although this is not
essential.

If there is no unauthorised person on top of the
car, the top of the car itself will eventually break the
beam between the emitter array 10 and sensor array 12 as
the car moves up to the uppermost landing 6. However,
this does not lead to suspension of operation of the car
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since the position reference system (PRS) signal
indicates that the.car-is expected to be at a position
such that it breaks the beam.

It will be appreciated by those skilled in the art
that variations and modifications to the described
embodiment may be made without departing from the scope
of the invention. For example, other means for sensing
the presence of a person on top of the car may be
provided such as visible light, ultrasonic, microwave or
other sensors. Moreover timing signals could be used
rather than position signals to distinguish between the
car and an unauthorised person on top of it.



10

15

20

25

30

35

WO 2006/067542 PCT/IB2004/004249

Claims:

1. An elevator system comprising a hoistway (4) and an
elevator car (2) arranged to travel vertically within
the hoistway, the hoistway being further provided with a
sensing arrangement (10,12) for detecting the presence
of a person on top of the car as the car approaches the
top of. the hoistway (8), the elevator system being
arranged so as to limit further upward movement of the
car in the event that a person is detected.

2. An elevator system as claimed in claim 1 wherein
the sensing arrangement (10,12) is adapted to detect the
presence of an object at a predetermined vertical point
of the hoistway.

3. An elevator system as claimed in claim 1 or 2
wherein said predetermined vertical point is within the
normal travel of the elevator car (2), the elevator
system being arranged to be able to distinguish between
a person riding on top of the car and the car itself
having travelled to said point during normal operation.

4. An elevator system as claimed in claim 3 arranged
in use to use a position reference system to determine
the position of the car (2) and to limit upward movement
of the car only if it is determined via the position
reference system that the elevator car is not intended
to be in a position where it will be detected by the
sensing arrangement (10,12).

5. An elevator system as claimed in claim 4 wherein
said sensing arrangement (10,12) is arranged to send a
signal to an elevator controller, the elevator
controller being arranged to limit upward movement of
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the car (2) based on said signal and an output from the
position reference system.

6. An elevator system as claimed in claim 4 wherein
the sensing arrangement (10,12) is arranged so as to be
enabled when the elevator car (2) is towards the top of
the hoistway (4) but still low enough that there is
sufficient space between the top of the car and the top
of the hoistway to accommodate a person.

7. An elevator system as claimed in claim 6 arranged
such that the sensing arrangement (10,12) is enabled in
use when the elevator car is at a landing (16) below an
uppermost landing (6).

8. An elevator system as claimed in any of claims 4 to
7 comprising means for generating a position signal for
disabling said sensing arrangement (10,12) as the
sensing arrangement 1s approached by the car (2).

9.- An elevator éystem as claimed in any of claims 4 to
7 comprising means for making a time measurement when
the car (2) has passed a predetermined point, gaid
elevator system being arranged to limit movement of the
car if the sensing arrangement (10,12) detects an object
before it would be expected for the car itself to be
detected.

10. An elevator system as claimed in any preceding
claim comprising means for immediately preventing any
further upward movement of the car (2) upon detection of
an unauthorised pérson on top of the car.

11. An elevator system as claimed in any preceding
claim comprising means for automatically employing a
physical safety device upon detection of an unauthorised
person on top of the car (2).
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12. An elevator system as claimed in any preceding
claim wherein the sensing arrangement comprises means
for emitting a sensing radiation (10) and means for
detecting the emitted radiation (12) so as to enable the
presence of an object in the path of the radiation to be
detected.

13. An elevator system as claimed in claim 12 wherein
the sensing arrangement (10,12) is such that the
radiation travels substantially horizontally across the
hoistway (4).

14. An elevator system as claimed in claim 12 or 13
wherein the sensing arrangement (10,12) comprises a
plurality of beams spanning the hoistway and one or more
sensors (12) arranged to detect said beam(s).

15. An elevator system as claimed in claim 12, 13 or 14
wherein said radiation is substantially infrared
radiation.

16. A method of preventing injury to a person riding on
top of an elevator car (2) in a low-overhead elevator
system the method comprising detecting the presence of a
person on top of the car as the car approaches the top
of a hoistway (8) using means (10,12) provided in the
hoistway and limiting further upward movement of the car
in the event that a person is detected.

17. A method as claimed in claim 16 comprising
detecting the presence of an object at a predetermined
vertical point of the hoistway (4).

18. A method as claimed in claim 16 or 17 comprising
distinguishing between a person riding on top of the car
(2) and the car itself.
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19. A method as claimed in claim 18 comprising using a

. position reference system to determinethe position of-

the car (2) and limiting upward movement cof the car only
if it is determined via the position reference system
that the elevator car is not intended to be in a
position where it will be detected by the sensing
arrangement (10,12).

20. . A method as claimed in claim 19 comprising sending
a signal to an elevator controller, the elevator
controller limiting upward movement of the car (2) based
on said signal and an output from the position reference
system.

21. A method as claimed in claim 19 comprising enabling
the sensing arrangement (10,12) when the elevator car
(2) is towards the top of the hoistway (4) but still low
enough that there is sufficient space between the top of
the car and the top of the hoistway to accommodate a
person.

22. A method as claimed in claim 21 comprising enabling
the sensing arrangement (10,12) when the elevator car
(2) is at a landing (16) below an uppermost landing (6).

23. A method as claimed in any of claims 19 to 22
comprising generating a position signal for disabling
said sensing arrangement (10,12) as the sensing
arrangement is approached by the car (2).

24. An elevator system as claimed in any of claims 19
to 22 comprising making a time measurement when the car
(2) has passed a predetermined point and limiting
movement of the car if the sensing arrangement (10,12)
detects an object before it would be expected for the
car itself to be detected.
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25. A method as claimed in any of claims 16 to 24
comprising immediately preventing any further upward
movement of the car (2) upon detection of an
unauthorised person on top of the car.

26. A method as claimed in any of claims 16 to 25
comprising automatically employing a physical safety
device upon detection of an unauthorised person on top
of the car (2).

27.' A method as claimed in any of claims 16 to 24
comprising emitting a sensing radiation and detecting
the emitted radiation thereby to detect the presence of
an object in the path of the radiation.
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8. BERMNELIET PE—AHEN OB LG, QL TEH
B () BEFREEBRABEHATAERRSEZAE (10, 12) & F
ERARESHAEFETHRE.

9. BERHNEKIETPE—AHRGOUHRL, QR YHTEHK
B (2) BB HEAENATFRITEARNENERL, MIRLBRAER
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AEAEF R ERBTNERINFEFREASINATREZAT (10,
12) R B hkty e, MBRFIFESGROGB .

10. REFTERAZRXPEFE—AMEGLHEL, CLIEAKLRZ]
RAEBARAFHEAGRAAR LN AT LB MR (2) X444
Tt —$ eé) LB SR E.

11. REFTRRAERTE—AHEAYEHRIL, QELAERE
ABBARGEFHES A (2) QURLEA T ASIRRAHELLE
EHEE.

12, BEFRRALLTE—ARLACH R, RFAHRAS
AEQEAFEAMEEMEOEE (10) oA TRRRMEOHEL
BIRRBERTRAMN BB BT HDEGEEFAGERE (12) .

13. BERAEL 12 FFEHCHEAA, A PHEEREAAFR (10,
12) BAFAERME XK LRKFRATHFiEATEHFE (4) .

14, RBARAREK 12 X 13 HRGSHRRK, RFALEEAFL
(10, 12) GIEHRZHTEHE M 3 £ A4 R A RMA T AR ATEH R
H—AXSAHESE (12) . |

15, RERAER 12, 13 X 14 FFERQLBRR, P AAREHK
ARk Eeast .

16. —# LA KAERERETHLBFM (2) HTRPELL
ARSHHF,, EFEQELSHFEFRBEIIFBETR (8) o, F
RAREAMEFBELHEE (10, 12) BRHFREFAMBLOAR
BEWAFLERRNIAARGEATRAEFGFRAELH—FT QL
$3.

17. BRERMANER 16 FrRYGF Xk, QFEMRFE (4) HRAE
&5 S AR WERGHFETA.

18. REBRF)EEX 16 X 17 i Fk, QIEAEERESMR (2)
MR LOARSAFEMASZ 0L RS

19. BREBRAER 18 FiRF %, QEMNALILL ZARAALHN
RER (2) AR, FARASEIMELEELAZRAAALHRES
BHRAASALTROHESEAE (10, 12) BR B4 LM,
G RGO LBF.

20, RERFA)IER 19 ARG T, QEREFTRAELEZLHEREHNS,

3
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RO R BEATFHRETRRAMELIST RS OH & RSB AT
RER (2) 96 LB 3.

21, BRERAER 19 FERGF X, QIELFELESM (2) 8
AR #E (4) QTRRHB {25 R GIKAEF £ PR B &) A7 & T 3R
5 #AEGHARARZIRABELELEBERARHREBZRN, B3
i RAE (10, 12) .

22. BERHNEL 21 M F X, QRIFELENRA (2) &
FEFREERLES (6) FHEL (16) 4N, BRHFTRMEANFKE (10,
12) .

23, BERAEX 19 £ 22 FE-RAARHF X, L LHRHE
F(2) BEHFREEAEZHFLRAREEAFE (10, 12) X THEA
REHEEET.

24, RERAEZK 19 £ 22 PHE-FARG Tk, QELHEH
A (2) B2 FE ANRANARE, FAeRAEHRTRERE A
RFERASZ I RAEERE (10, 12) 2R DK AL, HRH
Frid M ey 43 3.

25. BEBRABK 16 £ 14 PE-RAHRYF i, QEEKRRE]
AEBARETFHEFGRAAR LN LB EFASR (2) FE4E4MTH
—¥ e LBsh.

26. BERFAELR 16 £ 25 PHE—RAHRYG T ], CEERRZ
AEBBARETFHESR (2) WAL ASIRRAHELZLER.

27. BERAEER 16 £ 24 PHE—AHEHFE, QELMAE
HEARANEMBEOAH A GRBERNARMER B GHEGE LT
A,
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LHZLRA

AEXPF AT oMW ohkid, HFARFASF LA MEHF L
HAR HREREETAGER,

LHEAETECHFRYEATELFREFF IO EZRNERA
AMER, BRAEFARKTRAARL, LT R THRES
MAFK, R, GFEHMBER EFENSR, H353ELHBM
WHREAARREOBETRAEFESD, BRAKTE & HRE b it
FHLAESGHAR., BAFLERE—AFNRLAKTHER
FEHFATLHEHIOF LA EIFETRGTARER
X, RERAAFSIAFRAF LY LEZF LR ELAZTRRY
BE. R, wRALFESRANZLZLPRIL G TRLAK
FHBRBRMNEERARANAEM, N T SHHRE, XTH
ROTFIBRACRARROBATEARETLIERE R I TR
WFAERARKS T REHFRTFGNL TR,

REABART, P EHALRAKRRARLALEARNTH
LGRS D ERLTEAOR LR,

RE—FaRE, ARARB/T—HOEFAAPBUA T RERE
FEREHRATRGCEFROCH AR, FAFEHR—FEF LA
RFERBEAAAAEARE A TRRAARERARLHOAR S A LW
AHHEEFE, HRLHBEAERFTNRAEARRNIAR ST RS
PR A —Pehe LB 3.

ME=—FEEAE, AAARBT —HBLEEAKAELH R LT
HEBHRARLHARSHOFT &, HAFEQE LA RARIER
#BEREN, ANEZANRAETORELRAESFRAUE LOA
ROGAEBRAFLERRNAARGHEA TR HEAKR L2 E—F 0



200480044658. 7 # B B E2/5H

LB 3.

B, AMBRHBRARKERE, BREALA, HAARGHEH
RaLr#she, BERNALFEMREAEARFLZTHHLARTHA
R, AR GHAAKRBRAMEFROOLBHARIKAAR ZH
J A

AFRAFEFGRRARLAARAEETARRGEAREAFHA
ExséthazZimdENGERE, ARFAEFEALERYP, A
REFERLBRNUNRABRASOHALE. P, HEASEBHFITECH
AFARFEAGRASLOARGARRGLRLIIMERESE,. RA, FF
REEFERAETFAMRFENMEEAI AL RNBKRGHEN
A.

ThBFERERFEFTHEFHROHBYEFTRLETHE, 24
BAKRE W RAET, ETRLERBRAGHGERARERTFHATR
HEBGAREHGHR AT RERFILFRFFR. Bk, REMLE KR
B, BREETFHARGHEEETFRALRE YR AR E R
BREBESENARAARLOARSLAEFEAILFYLBITHE
FAEARARNENFEFRALZANARSY. REAASHERAL
RBWHFTR, PREGFXRAAAA LIRS REUAAH T TESH
RN E, FEBREALN, RASBEMREEIRAFRAARALE AR
REMFRAAGAL TR OARABZFIA NG EILY, TR
FHEASREO LSS, TRALERB S —FFXLBEHELEZEH
EREERAEMRACHEHBAMERLHENBHAIAELTRA
iR BAREFRRAAERERAHETRMWAARFERAGS LB .

F—HTFXAE, SHROERRAGFEF LG HERRH
Hia R BKAEFEFTRFAGHRARRE AR A B HTRERFZ
B AEERSERARGRGENN, RS EAEFE, #li, 4
R TR FARRLBESTHFAHESLNY, TRAFHHE
HEAE., AR ESBFERCERHELZA N AL H
HRARGAE LS, ARA SRR EFIER AT ARG RARL
HhhmRARFERFREAL. R, PRAREEFEHEERTH
ROBHFREEFEFIBTRBEMEABZFE, NRREIILMN
RELEZGNRGABHGRY., —HTRRRAAZ -HLERT
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BEEERBLETFHEARS., F—HTRFAL, SHELHFRAL
FE &8 B35 L, 47 R 5 EF TG R 3 BFE S
RALSZHTRERNI T WAL, WHTAHNEERFE.

EXRNINABBAREFHEHRAR LY, AEZFHRRTSH
ABILEARSHHTRE. #ld, AROLERMB TR R
SHLRNGE BN T B FEGFRELAEME—F
LB, Wik, AF—FTEFXR, TADRRKRAWERZLEE.

E—apaEaed, MEA4EAANLIOEN FTAAABHRY
AERATERNRME OHIARFRBER RS K2 T K
WHELEBANES., MAREF I TRAERNINMNZ IR G EAKRL
HERGHK, RIFER X AR AR AT PR A £ AT 3l i R AT R A
R F BN RS FARELETHRAA AT HEEZEAIARTEHT
2R RRITHER, Fhikd, FIAABATCENSHAEFE
HEEHEAANBBFEARMFER R —ARSAEES.

FRANHHETEAEMTERLERIE, pRFE. MEXTRLA,
fakx RALIMHE, RRETRARASESHFEANELETENR
oAt & F R AR A,

THEHBLEHFELHWBNRR AR KAPHEITHE,
HP:
B 1 #&TWE (low overhead) LAFHE M WMAE, BYFHT
BFHBARRLOGAR LG ARRE;

A 2a 7B 26 FRAAARRLAHOLHERAAGWRAFERE,
B sk T AL FH (infrared curtain) & RA;

B 3a A8 3b SAANABHFERE, B -FETERIE T
RFFRAR LG ABBARGHRL; Fo

B42E 240 3 HTEARAGTAB, X¥irifihcsiiy
EAB LR FHRFRAFLGAR 4.

B1 7R TRATAEABIALTEBHG LM 2. TLEEF,

7
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LHR 2 ARERERES 6 0, A¥R 2 AR LHFAGTR 8 0
BAEEFIEEN 1. HAR, EA ARG FHRARRLHAR R4
B 50

ARAEEZGEH B THERETY, TE2RR—EFNZLHEH
ARFRAF LFAGH AR AR EIFESS 6, BFHAT, LER
GERZLEHMER, PHLHETEFALRBRX AL RARERF
XTFHEN AW AT EAH AEARARBLT HF AR,

R, BB RBA (overridden) R LB ARE LRI T
EHRXFAEATRG., #HAL, NMBINAATRMETHALTEY
BXTHHRAAFLORASREAEZEA. KB 1 PTRFEH, &R
MAHARHALTRRESY. REAZATHLIFHFAGRLE, R
AHeEsB 220 S ALARITHR,
 OBBAREGRARANRES, AAE 2 HREFST, KX
TaMEBBREMERE, FRN E QIEE TR MBI 48 A 69530 14
IR A FREEACHEFANBROZHBRES] 10 LMK
HHASER 12, ABATHEEAT, RHABHF 10 @S AR
THEMNE, EAEHNBAMEASARRAAEHSH LR O
FHAEF M EGHEEBHET 12 b oA M S AAR B AR H LI
HEhk, BERESABRIGEAMSPHES, TRAKS #loi+ 6
NERBEECHGRRBFRERNGTRE, RAd, RATRARLE
SR, FFREEMETME i —KRH —H Tk F XATHRAH
—RABAARBERAZEFEH.

TAES, HEASHREMNEZIHF 10, 12 RRIEASRKEHRESLE
W] 6 A LEMNBREY =X —EEL. HEBHM 2 FLRE
HENL 6 FHALSL 16 0, ABRAHE 10, 12 MEH. ERELS
B 3A o8 3B TAAHN, S AG LR EEHEE —E 16
B, £ FHRAEREGRBRAR 18 FAKAMNSHS 10 5HES
Mg 12 2L R, XHTAREASBEBEAET THOER
AR BERS 12 20D, —LTSHRNBXAHERL, WFE o
W AA—FHaa LB Bl esh. KA 2A PTREAE], X
ERELENRA 2 RS EFREARGHERAAB L4 FHAMHR L
HABEBRAR 18 4. REHEXE, FERARTERAFEAERERT
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EH AL EFETLIHEE AR RRIAFHITFHEE.

P RARRTNLEAARBAR, NEHAG ESHER LN
Bk 6 o, HFATHRASHRARGLMNBES 10 5HEBHT 12
2AHHR, R, XRLFRFATLEENH, RAEFLEISEA
% (PRS) 55 AMHREBRTME AL TR T HHAGELEL.

AMBHRRARBEERE, TEFBEALNHEEGHA
FHRAREAAESSHARAER, fld, TRINTLUFRAR
FEMARGAERANRTEE, wTRE. BF . HAKATH
EE. b, THRAZNESAAREEATAEARRELTFHAT
L ARBAR Z M A E A
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