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Selection of Crane Motors and Their Latest Tendency
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The JEM standards have been applied in general to crane motors in this country. But now it is the time to take up the IEC stan-

dards for reference as the ones adaptable for practical conditions and the matter is under consideration. In view of the latest trend of

crane motors, discussion has been made on the relation between the cyclic duration factor and output with the intermittent periodic duty

taken as the reference standard, the effect of starting frequency on the cyclic duration load factor and the relation of the starting

frequency with the maximum torque.

standards, theis brief explanation being given together with.

At present, there are several kinds of AC and DC crane motors developed based on the new
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£ 3.1 EREEHEOER CGERER 220V) Table 3.1 Ratings of DC motors (Rated voltage 220 V).
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BB W B s MEEE KW | rpm kW rpm kW rpm
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802 B 5.5 800 900 500 | 900/1,800 7.5 675 6.0 780 55 950 5.5 1,000 3,600
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o 810 52 500 550 550 | 550/1,650 67 440 15 550 39 615 34 600 2,200
?2 812 75 475 515 515 | 515/1,300 | 100 420 63 510 55 580 45 565 1,500
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Fig. 3.1 Fundamental dimensions of type KM standard
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Control for of AC Motors Crane Use

Hiroshi KAWAL - Yukio SATAKE - Koji HARADA
Yukuo SATO

For crane drives are mainly used, a-c wound rotor motor and there are numerous methods available for the control of these

motors.

Secondary resistor control, MB control, AS control, DC dynamic control, reactor control and thyristor control are used for starting,

accelerating and regulating the speed of wound rotor motors.  As these control systems have each their specific characteristics, it has

been tried to take a look into them. Some of the systems are available only for travelling or bridge trolly crane drives.

The purpose of this paper is to discuss some of the forms which the control may take in the crane driving.
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Table 2.1 Operational sequence of two-motor synchronizing

operation.
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Control Apparatus for Crane Use

Kobe Works Akira ISHII

Kenji MARUCHI - Hiroshi KAWALI - Akinori TSUJI - Ippei MORI

There are many types of control apparatus to be used for cranes.

Of them brakes, controllers and magnetic contactors play

important parts in the crane operation. As it is a usual practice that no definite information is given of the operation frequency prior

to the application, ample margines are often taken up in the design of apparatus for crane use.

heavy duty crane selection of control apparatus has come to be made under severe conditions.

However, with growing demands for

From this viewpoint, to know the limit

of the capability of control apparatus is now regarded as a vital factor of successful application. Mitsubishi has developed many magnetic

brakes controllers and magnetic contactors for the purposes, the salient points being introdued herein.
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ig. 3.4 Outline of type TM D-C magnetic brake.
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Fig. 3.5 Replacing the coils of type TM D-C magnetic brake.
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Fig. 3.6 Replacing the shoes of type TM D-C magnetic brake.
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Table 5.2 Performance of contact of type DM controller.
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250 25 1 2 15 25 25
600 25 — — — _ 15
B 5.8 DM Bz Pyt 5.9 DM il
Fig. 5.8 Interior of type K nu i X
DM controller. Fig. 5.9 Type MD master
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Fig. 6.1 Type M magnetic contactor series.
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Fig. 6.2 Type MD magnetic contactor series.
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Table 6.1 List of ratings of magnetic contacters for crane use.

— B T B = R et
TR B B 4 ‘ B
200 V(kW) | 400 V(KW | 200 V (kW) | 400 V (kW) g4t

R

S | pr —E&i’r’fi’r%‘%~§&’x’jf’r}& 2 | TBO| pg 18D
Teifcin: | iR [t TR e ait " A T
M-15B| MD-15 B 3 2 3 2 — — — - 20
M-35C | MD-35C 5 31 7.5 5 10} 7.5 — — 40

M-65" | MD-65 | 151 75| 20| 15| 20| 5| 30| 20| 75
M-75 |MD-7s | 20] 1] 30| 20] 30| 20{ 5| 30| a0
I‘%l%gf MD(;%gf 30] 15| sof 30| 40| 30| 8! s0| 120
M-155 | MD-155| 40| 20! 75| 40| 60 40| 125| 75| 200
M-205 | MD-205] 50| 30| 8| so| 75| 50| 150| & | 22
M-305 |MD-305| 75| 40| 150 75| 125| 75| 250 50| 330

N-~405 ND-405 | 100 50 { 200 | 100} 150 | 100 | 300 200 400

N-605 | ND-605 | 150 75| 300! 150 250 150 | 500 | 300 600
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Maintenance and Inspection of Electric Equipment for Cranes
Nagoya Works Isao HATANO - Hiroshi HIRAOKA

Transportation is one of indispensable factors in modern industries. Of them crane operation is to handle three dimentional
movement and play a very important part. With the advancement of manufacturing technique, industries have come to demand cranes
of high speed, high capacity and highly frequent operation, their high reliability becoming predominant requisite. =~ In the light of the
situation electric equipment for use with cranes needs careful maintenance and inspection. When various items to be taken care of are
tabulated, a very elaborate list for inspection has been formed for the help to secure dependable maintenance. With slight modification

the list also serves as a standards of test on the electric equipment.
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Mitsubishi New ASP-A System Synchro Glide High-Speed Elevators

Inazawa Works

Akira TAKAMURA - Kohei ITAGAKI « Hirohisa SHINOZAKI

With an active trend of constructing lofty buildings in this country too, elevators running at a speed of 150 m/min, have come to

fall behind the demand of high speed operation appropriate for the service. Under the circumstances, Mitsubishi has developed and

exported a good number of elevators with speeds exceeding 150 m/min to several foreign countries. For domestic demands too, the

Company built this year the first regular high speed machines, supplying 3 units of 240 m/min elevators to Meitetsu Building. In the

wake of this groups of high speed products have been supplied to Nippon Fudgsan, Dick Building and other edifices.

This article reports on the latest ASP-A sysem which has been verified to fulfill the function asked for as well as Mitsubishi high

speed high performance synchro glide elevators.
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Fig. 2.7 Horizontal vibration oscillograms in operation
at 300 m/min.
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Table 3.1 Kinds of patterns and their applications.
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Elepet

Haruo YAMADA - Motoziro ASAKAWA

Mitsubishi standard elevators, named Elepet, have been on the markets both domestic and over-seas and are favorably commented

on by the users of their economical operation. With this pride, the Company has kept studying incessantly the improvement of the

apparatus and now is successful in building much more comfortahle and quieter elevators in riding.  If practicability and economy are

thought much of, Elepet standard is to be employed, but if the prices are a second item to be taken into account and good appearance

to match with the fine finish of buildings is desired, Elepet de-luxe is recommended to answer the purposes.
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Progress of the Latest Mitsubishi Hydraulic Elevators

Saburo SEHARADA - Masao INUI

Inazawa Works

Hydraulic elevators do not need the installation of machine rooms at the top of hoistways, so they have been used as elevators

carrying automobiles to underground garages. Recent improvement of their performance, however, has made them to extend their

application to passenger and freight service as well as that of motor cars in the transportation of the lower floors of buildings. The

hydraulic elevators of a new driving system and a hydraulic control system are the main topic of description herein. To be in more

details, the side-plunger type (indirect) driving system and high pressure-small delivery and medium pressure-large delivery oil control

systems are under discussion.
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Fig. 2.4 Relation among stroke to car, total weight
and speed.

BHALT B LU 0T BATARS CRFWARRORKME & L <
Q=3007/min & 7%, ¥7% P—S §IcE wCHEH 70 kg/em? ¥ ©
DFEFNE 22U 2—Re 7 BWRMEER L, 70~130 kg/em? (35 F £
foT BRI E R T, (7L £9F03 OB OB AME
WDT VS L EEDB) 2 AMTIR S ORI
T15m, H1FS5Lo+ TIE 0 m ©H Y, Chid SpoF BIE ED
AR CH 5, —H COFRO RFE, L BT, » g 60
m/min AN IR R & v £ B,

TR D 5 & P ECERED I5u0 (ReFE4L) T, B
5> EDHEICHERZHTHEEE TR LT3, CoHME L (2. 2)
~(2.5) HbRDT EBHALMEAD,

(1) 2 T RFMTERS LU CREROYEHFRIC KIS+
5, ThbbETETEERELES LAV, AR clE
WM TH 5,

(2) #1(Tsous MBERRICHENT, X OETERE A EH
JERE LD, (B —maii c— %R T)

(3) AFEOBE, BITFRALRERLD S50+ CREFE
FTEDZDT, kLI YT 50ub RKW Fouds icthil %?L,
G e DHEERD B AL K2 4 KESCGRT LS5 K, » T
& H L 10,000 kg € 2oyt M OHE, TR SM T LA
MEMHX EDFEEEL, Jow+ BRVAT &AL, 411550
U ORI Y, & U AR A M clty Liic S W%
T A WERE OIS G & A D,

(2) \EfT 2EFATRE ()EHOBRTEIT?A, &
FE w7 iR 2 100 /min 2SERR A O CHEIC % DIETFT 5,

3. CHEMIE

3.1 MD H=

T DR HEEEE OIS % B9 & U s i s
K, 10m/min OEERHH B XU IEEEBERD 415520+
H ILR-2 ICHW B, FIHHR 2. 4 OFEJ) 70~130 kg/em® OFEH %
BRAL, MBS+t « M Ro-1Zw b 205 $11F5006 ROEKE
BHERLTVE, 2OEBYE 3. 1€, Ao-1-wt DEBE %
3. 2 IR

WEHAEZT 5L, T TACOLAESELCELRREED fin
viICEoTHEND L, T-2 2NBFI L fod 2 LEMD Shot ~2E
oL, BIBEFAEEHED D0 ol BRI 2 CERGEE A 2
£ 5 ICHEE TN T W B o BIRIETFATCHER 2107 IC & Y EEILES 23

JHE TUA~2 OO « SEH - 8

PR

3. 1 MD HaCiliEm 3.2 MD H fo-1zwh
Fig. 3.1 Hydraulic circuit Fig. 3.2 Power unit type MD.
diagram type MD.

|
10m/min
I
I
......... .. 005
HE . .
|
ﬂL/
0.10g
2 J
PO | <
b

® 3.3 MD 5 = % i il 1 (PR BRI
Fig. 3.3 Characteristic curve of MD type.
HE i -2 BFEEEEL L, foF 20 ORMAILE b 5 T b i
T2, 2 T OINHERHE L £-2 © GD? LA Lo KX 2T
¥ Y, ADLHANKRED X UCEHAEKRETLZS LS5 -2 IC
:DUJ/;C 3T - AR T v B, TG & < CHREN L7z 2
~ 75 20~ BRI 2 5 TREEEAIC L Y, Srot NOME 202
~RLTHCEREFLX S5, EOBEDOLTIEHEES X UEX
ERTHEEROR Y L VEmT 2,

Pk S -2 i hC EAREOLERT 5 O CHEITEE & 2
LEL, RO ER DDA D MOSLE LTI T, 200 D/ME
LI b - Twn %,

ol WR/MEBBE f+fu7 ZER L Avd 8 BER/NE OREE
THY, Ao-1zwb FELD TONEBIGAMK AT Y, (K
TH X LOh s A\ 10—z ] & L CHERMRE R MERBS
Lz B,

COHROHAWEN 1Li-2 ORBHERFR 3. 3 7T, BK
DGHERE i 0.08~0.12g & BIF AR R L CTn 3,

3.2 HVC Hzt

CDOHRUL TUR-8 D ap~Z AIIFES X VHEESEZ b w L
L 7 W A BB 05 30 ¢, 30~60 m/min D HP@ERF X O
20~30 m/min DB, WA 1L-2 KFW5, HF 1ui-2
RN FCHEEOATHBELREC LeThodd, B 1ui-2 i
YEAT I A>T, L - BHIR - IO wTh oA sdiE
L 7z,

HMERMSEE R 3. 4 WWRT, T ORIBEHEE2YH B
B J5uo+ FGHE 1L~ ICHEH LEFARE2BTw b D%,

943






F 4.2 419500+ RETHER rul-2 S

Table 4.2 Standard specification of side plunger type car elevator.
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BB m/min Down 10 30 30

' o®m B kW 1 15 19 37 37(5000), 45(600)
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OB % M on X 3,205 3,605 3,755 3,205 3,455
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3,350 3,350 3,700 3,500 3,500 2RF LTI
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Fig. 4.2 Layout of low-speed simple type elevator for
automobiles.
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Fig. 4.3 Side-plunger type elevator for automobiles.
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Fig. 4.4 Layout of medium speed elevator for automobiles.
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Fig. 6.2 Standard layout of Mitsubishi travator with horizontal at landing.
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Studies of Elevatoring by Simulation

Akira FUJITA - Keisuke TERAYAMA - Takaaki YOSHIE

Hideo KUNUGIDA - Sinsuke NAMIKAWA

As the heights and scales of buildings enlarge, of late, the planning of elevator installation increases of its importance, bringing

about the trend of calling for much information of high accuracy in practice. Based on the actual results and experience on the elevator

installations, Mitsubishi has developed a simulation method by means of electronic computers to determine necessary data in the design

and has been successful in practical application. It has then become possible to acquire such information as the number of waiting

persons and time spent for waiting to understand transient traffic condition at the elevator hall through the simulation technique.  This

is innovation in the design of elevator facilities to suit the most appropriate and effective operation.
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Table. 3.1 Comparison between the results of simulation
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wrmy|  YoEAARN gl e w”
Crisf) R
B | apsfr | 4mf7 | SEE| S A "

Yial—¥
- s 16 42 16 80 57.0 4.9 7.6
£ O®W 15 42 15 79 60.8 52 7.6

EUFEEI N THRBEESEEL 02, T4bb viab-2 bTH
ERIUBRER R 2T E, ILA-2 OMFEAZERICHRET S
T ERTET, il O BITHORETFIER» LTI T 5B TN
BEDFCHEDT, v2al-—5 CRHEROBREFRNOBHELIZ LAY
RTH DBEHAANDLNT RS, &I Aay KDWTRAERD
ghic Lied v, Bk - Asoz - RS kY B0 REED E0 D
HAgy PETEREIND X Sch-THED, T LI -y BoEE
N2y THLGE LD Co OFRF HBIICTA S T 21, 2zEaL
—vav DO AMOEESELHR T oA TRKEATIATH B, DLL
D Azu PEABGBIRE WAV E T2 &, EMRETIC A LNIC sy E
EY o OEEZTARDE S D, HE WL vzal-vay ¥ E-o R
DHCHE - TRFH bRE o OHIEZ I LICA B, <
T, p2alb-vsy OFEEBABNCORES bk &k DT
FL AW, TALLHEEDE vial-vay fEREHIHET 520
i, BHOEEDEE, b val-vay AL, BN A Az
ORIVEDL YO THEIED E-2 »5EBRENDI X 5 vzap-a i
Labdhd iz bhn,

(3) ILR-32 B—FDOANFEHMRECHE1b, v2al-yay CF
T RN IC AR OB & ZAENC vral-t TEHEERD D &
EHRd s, AMOBEAMECAZ0RTEORIGED B 225,
LNEREPHCCRELIBEE L, T IEFLICHTTE
ATH B, REOGE, MASH» CCEADRKME, —ECRAL
AT X 5T L A&7 b o FFERRME FHMcE 4 4 o X 5 %6
FMEed, LhL, ~ECEADARELCEDERZRLE b
Wi b &, FEARCELTRESEC 2 C X LE LABREZR
Tnd, ¥ 1LA-2 HEERCH CICEAGRFICH LT, I
LR—2 OF R - B Co@RE#E T4, DWiIciki@ifilF C»
TECEV2TebH2, TOLSRBIHOBIZVDAKLERR
ILR-ah—y DFLFTFORESICHET I L ELTLL, HBA
BPZ L 2 DB LAEL 28581k, ERIREORERMICC
ok 5B RAHINT 2 LEAD 2,

BEOHEL, BETIABLZOLEOLTEDER DN
Lo TREHERMIAECZE Y, TE LAY ) OREREIZ b3 W
DANEF—BICT XD 2BEBRIEL, BEPDO LALT R
0 581 —FRL, oBFR I bOMEEZ &5 2 FEE
Nd, COTEREH» CEDBR YR\ ZBCRED» b, VR
B ® 4. 4 DEEHEN, HCHRAR 2 ADH5b b AMRBGET
2EE 0 L AL D ORERRE faw RRENTEDL LTI WI e
b o,

Frngy=Frao+ (Frw— few) (n—k) [(K—k)

T T frun @ 2 TDOANEPTRCHET 3156 ORRBERE
Fray: HTHARK X h kPERET 558 ORI
K:pZrRE) 52 TFHEEAIBRAARK

YE2ab-yay D F0J546 BREL EOE#ERICANTRHD 3 2 &

DHERK L 7o

(a) FEOWE% vzal-vsy THHS (@31 (1)

(b) ILR—2 DEE % 3aL-vay THEL (X 3. 1 (b))

(c) @, (b) ZFFEUDT TLA-a TOWE % Juto—1L T5E
5 (&3 1 ()

B2 1iozab—vay © 20— ZRLADDTC, ILA-2 OIVE
FHER F~tevotfaui-F, 8 Aau FRDO b DTdH B,

Yial-vay DFELCOWTHE, BE# B KOWTERLARE
DEFEFRE AT, R EL D 1LR-2 D v310-v50 2 RER
RICE L TH e, F£3 LICRT B D EROBETRTL & 11T
—HTLERNRE LN, TRMEEL S5 L tbd ok,

4 Y3alb—varlid Tl R—SEH

4.1 viav—vavofHokk

YEIab-vav EHWT 1LR-2 DFIEZHED S HECE, #e e
DpOFERBT o525, EELRH4 LIGRTLES5A 1t
T yzab-vavy AV ORRDEENTH B EEL TR,
CDHBETH, 2ab-vay 1T TL—5 OHEEEIBER DRI AL
WA FBEC L > TR LA FPEINTH LRI ERE T,
WM bREMIC v2al-vay EAVTRVACWOFZKOEAK X 3,

(1) pzab-vay ¥FT4251C%, FF I3 Q4L FHEX
NOEEFRCHAT LS CMbAOHFETERLATER S
v, ENAELETEDETEHABRYTE s THWAIE 525,
B OVEENRL h LT\,

(2) BEOTTREHED Sudss FHETR, 20BBEY 54T
BLORT, BIEUEAEHBIMCHBREZEL AN S vrab-vay
FEHR L, w8 tuA-s R BT Sod5:05 27 AR S T 2 i,
RARETER WL LTh it bic Jod56 R E A > THEAK
BERV, Wl bhOEBRORL LREEMEY AN T bR s
LxDHELE2T b, HROWEEHATRICL 5135 NES T
H5,

(3) wzal-yay OIS T S EERIATMER 5L <,
BEHD TiR-a2 BRICDWT vaalb~vay ¥k - 2 BEK, %
FE OSSR b UL DEER A FEoEHIcEbT C & 28T
FTh L, WS OhDEEDHIL—DHFT 5 &\ 5 BIE T,
Y2a1L-v3030454 CRIFEICRECH 5,

(4) =20 yzal-vay BEBOFHED 1 5-21CD0n T o #
BEBRTH b, 1uIvwbi-a DELF, EHEBHNOTIORE
DILHICL > Tk, ZORERESLT LIEI Y 53 FTD 5-2
DFELTTH] « FF BRI COFHEN A D DOERLTWE LRESLA
Vi, LN > TEHD» D vzalb-vay O TCEEHZPERS L DT,
Bk 7-2 REBRBEET A5 B8 B Y 523 b0 cch B R
CHWTHD, ThADE vial-vay RDIBEOREROTFHD 5
RICT > THWwAWE, TOHWNZREDL LD B,

(5) EFEMEECvzal-—vay ¥R SIKEPAR D EARDL X
DT, TELRETDLARV vzal-ysy BECRADER LT S
N3 LSEET 2 BERD D,

E4. 1 Dn-F %R, vzav-vsy OFERER T ILA-ah
- DIEEDRE 2T ELOCHE T WD, HEED 1L-2 FHEHC
i, &HTDILR-gh-IL DETCKT R AEET hiIcEh
TE 7, ZOBBICOWTRFTCGEN . FBETFICDOWTE o
Falb-vay L LY F-2 2B bh, »OEBEERHCEWTE, 1L
R—gi—y DIRE H By ORFHICHECEET 54 b, 112

Yiab-vay FHRICL 5 LAz BRIEORE - BEH - SRl - H - 8H - %) 957






2U~avit i)
DE~2  UP:Lng-z

RELOBFRER (03

204~

A (A/10sec)
-

a

8:30

‘J_MML 1 [ Lo Im{u; r*! Mﬂwi “f}nu % “b lI il % ‘

00
%
! bl . - [OH = ; | . )
Ol B OH juf k B HU B !HU%~UP ! U L H&%~—B o
i i HE
B 4. 3 1L--5F] Fﬁ%@flféj\iii (10 EhIHR)
Fig. 4.3 Arriving number of elevator riders (at 10 sec. interval).
£ 4.1 FEHIBEEA £42 % B OB O OB
Table 4.1 Number of Table 4.2 Result of traffic volume calculation.
= passengers claissfied -
by floors. No. 1 No. 2 i %
S - 1150kg 174 1,350kg 20 % 1600kg 24 %
i WA OV v &t B 300 m.min 300 m/min 300 mmin
Yo~ ¥ 2B OBEEY-Ex Y — R EREY—ER Y- ER KAl Y- R
32 76 ( 6.7%) ¥ o— ¥ 2B ()| 23~32 23~27 28~32 23~32 | 23~27 28~32 23~32 23~27 28~32
31 120 (10,6 )
30 n7o(03 ) 5 HMBTHABAR(A) | 113550204 "9??;(0 204 833%0.204 231 122 109 231 122 109
29 94 (83 ) o
28 26 (11 ) — B W R ()| 1380 1.3 119.0 146.4 17.6 125.3 156.8 125.4 133.1
27 141 (124 ) SHMERAR (A& 29.6 36.6 34.3 32.8 40.8 83 36.8 45.9 43.2
26 1 (98 — -
25 102 ( o ) 122/36.6 | 109/34.3 122/40.8 | 109/38.3 122/45.9 | 109/43.2
(90 ) 231/29.6 =3.33 =3.17 | 231/32.8 =2.99 =2.85 | 231/36.8 =2.66 =252
24 124 (110 ) B o6 % (a =78 2705 e T —6.28
23 122 (108 ) B A R 4 3 3 3 3 3
8 at 7 7 o 6 7 # 3
B 1133 A (100 %) T B E MR () 17.3 27.8 39.7 20.9 39.2 41.8 22.4 41.8 44.4
F43 SHEBERE DD OFF
Table 4.3 Calculation for determining dividing floors. 3 ok
P - " — EHRIF)
is i 53 26 B 28 DA
‘ ——— BB
v - ¥ 2B 0B 23~26 2732 23~28 29~32 2
~
5 FEEEAR L) 42;30.204 67;11><3%204 7::5%204 4o_7><30.204 H
_ —- B M om (s 104.7 122.5 119.3 114.1 =
5 MmEEAR (AR 39.0 33.3 34,2 35.8 ﬁ
94/35.0 138/33.3 | 148/34.2 | 83/35.8 f’if-
Fomo& M (&) =2.41 =4.15 =4.33 =2.32 o
3 s 5 3 g
THMEMB ) | 39 2.5 239 38.0 &
DERE EHBED L A5ur LTwBRTADbS 2TH & Lic,
C OB DR YE S 3 CRT, , . :
1 5 10 20 25 30
(m) 41,350 kg ﬂf,’é 20 £, DB : % 1‘?/‘\,’){ BN
SRR 4 2 No. 21CRT 2B D) 1UR-2 B 5 EhElE K44 2 5 B A WM
R ALIE6BTE», FEEERR T 0 g cdE L 5 53 Fig. 4.4 Time spent for leaving and entering by passengers.
R ORICIE v, IL~5 DEET X bicHE iRt hos THEBL 7. v2al-vau E 3 2HICHAL L DL - TE Y,
ERBEHAHTL 28, EBEEREEO VS DT 1u-2 OH:EEL, yEal-2 LB bR 1udvb F—2 HEEEEETTLR L 7o
FAE1350kg 2E 204 A 64H HUMEER EARN L TUR5 £
Lbhd, " ¥ 6 & B 1,350kg 204
AEBEI AR 1600k FEUAKCLAGSOHE A w K 300 m/min
ECET Tr i, : BlEH2  A-teLobAzut-t
(iv) vEal-vay 8 Ay X HERE 27 7
YEal-vay B FIEOHRIC Y &L ST & O 1ui—a o n F I K 2¥F R &, IHA AE 1,100 mm

DEal-vsy FHEIC L B Tu-2 G OFE - FEH « SfI - H0 - BE - 31 959






501 50
— FEENE - TNy et B S A -
= 40 TRBITE DL ~N-5 8 01 T'L ELLN-H
E E 3
| R
it &
| !
0 10 20 30 40 50 0 10 20 30 40 80 80 70 80 <0
1% & #0 (sec) 2480 (sec)

toe—oizy ! BRI oK

EHH (%)
ny
£

0 10 20 30 46 50 0716 a0 30 400
%5 ¥R (sec) % HEff (sec)

50t 100}

 40F NG ABGINE Y R

Biges s

Ao

X

= 60
a0
20¢

~

N

BE# 5

0 10730 36 4050
% HE5H (sec)
47 # 5 KMHLSH

Fig. 4.7 Distribution of waiting time.

0 10 éO 3b 40 5’0
%t B (sec)
1008
801
60}

40}

20} T e

FeHg - EX%Tﬁrﬂﬂ (sec)

———h‘f?&e’?“ i
73 28 25 62 28 20 30 31 32
RS
4. 8 [ G F 3 4-t'2 52 T R

Fig. 4.8 Average service completion time classified floors.

RADRFLITFIIL O 9 43 5 BBICTEAE L 4B ATH BN, Th
D I0BHRICIE IS AL ERBELUTRE-TEY, F29F1240
40 ADREL 175D 0BT Eh T b, T DRAFELITIIN
EL TR ICET 2R 57502 4. 6 KR F & B9
THb,

ILA—ghi— DIEX ZRET 51k, T OFCrRIBERERENRT
LEbELS BAENRDINET I EELDIC LN TED, B0
MBEROZETE 1U-2 JlORKFELTHNIE, LEFTE21A -
ERET% 229 ATH5h b, FEORETHRELTHIL 50 ARE T
Hpe7EIND,

() LR

FELRBBTEROA/NCE o TED B DT, OERFICHE %
LD EBEETHD, LD yialb-vay TR IN TV B fa2u
REDLEDRBERAYEDLLT WD L, FbEiciEs 28t
X Azy BICEEE Lice ® 4. 7 4% Aa—o Blotss B Mosh %
AL bDTHDIHB, $270- D A2y B0 Rzu <, FIH

£ 44 1ML b UICTEESEERRR O FHE
Table 4.4 Mean value of round trip time and average
operation intervals.
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