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COVER

Higher Speed and Performance from Skyscraper Elevators

The cover shows skyscrapers in the newly developing business district in
Tokyo’s Shinjuku Ward, and an IC card typical of those used in elevator
group supervisory systems.

These systems, no less than the actual elevators and associated equipment,
require application of the most advanced electrical and electronic technology,
and competition for leadership in this field is intense.

The Mitsubishi elevators installed in the Shinjuku Sumitomo Building
(center) run at 540 meters per minute, a speed unsurpassed anywhere. The
sophistication of their group supervisory function has drawn interst from

elevator specialists all over the world.







Abstracts

Mitsubishi Denki Giho: Vol. 48, No. 12, pp. 1364~1367
UDC 621.876.078:69.026

Extra-High-Capacity Freight Elevators

Takuzo ito et al.

In areas where trucking is a major factor in land transport, and where
land prices are excessive, there is a tendency for truck depots and
warehouses to be of multistory construction. In general purpose ware-
houses handling a wide variety of materials, the design of specific cargo
handling systems presents a multiplicity of problems. The character-
istics of elevators for truck cargo handling, with capacities several times
larger than heretofore, are presented, and several actual installations
are described.

Mitsubishi Denki Giho: Vol. 48, No. 12, pp. 1349~1353
UDC 621.876.078:62-759

Speed Control and Safety Equipment for
540m/min Elevators

by Toshiaki Ishii et al.

The thyristor-field elevator speed control system has been developed
to meet the needs of higher speed and performance elevators, and is
currently demonstrating satisfactory control of the 540-meter-per-
minute elevators in the 52-story Shinjuku Sumitomo Building.

The main feature of the TFH system is the DMSH speed controller,
in which relay contacts are replaced by all-static switching, resulting
in reduction of the control room vertical dimensions. Also, a number
of devices for assurance of operational safety have been developed, and
the organization of handling from factory assembly through installation
and maintenance reflects an integrated reliability program, including
improved precision of both speed control and landing.

Mitsubishi Denki Giho: Vol. 48, No. 12, pp. 1368~1370
UDC 621.876.078

The Development of an Improved Hydraulic Elevator

by Takatoshi Yamagami

The hydraulic elevator, unlike the sheave suspended type, does not
require the machine room to be located above the hoistway, with a
resulting reduction in building structure loading, but machine rooms,
on the other hand, have been larger. Development of a new and im-
proved Hydraulic Variable-Bypass speed control unit, however, has
effected a reduction of approximately 50% in machine room area
requirements. The new HVB system not only demonstrates consistently
good, stable performance, even at high duty factor, but also effects
electric power savings of 5~10% in comparison with conventional
equipment.

Mitsubishi Denki Giho: Vol. 48, No. 12, pp. 1354~1356
UDC 621.876.078

Noise and Vibration Prevention for
540m/min Elevators

by Katsuhiko Suzuki et al.

Higher speeds tend to produce increases in noise and vibration in all
people-movers, but the problems are especially severe in elevators,
which, operating in a confined hoistway, are more prone to passenger
discomfort. The technology for preventing noise and vibration, and also
ventilation technology, have been applied in order to eliminate the
sensation of high speed motion, and thus improve riding comfort,

Mitsubishi Denki Giho: Vol. 48, No. 12, pp. 1371~1375

UDC 621.876.065

Two-Speed Escalators for Public Transportation
Facilities

by Hiroshi Tachikawa

Increasing urban population densities have brought forth, along with
expansion of surface and elevated transport, a steady increase in multi-
level subway stations. The attendant problem of vertical transfer traffic,
with longer climbs to and from ticket gates, has resulted in a vital need
for escalators, to improve passenger service and comfort.

One approach to alleviating this shortcoming would be adjustable
speed escalators, operable at top speed during peak traffic periods, for
maximum capacity while maintaining ample safety margin, and at
normal speeds during of peak hours.

Mitsubishi Denki Giho: Vol. 48, No. 12, pp., 1357~1359

UDC 621.876 078:69.026

The 0.S. System-700, a New Group Supervisory
System for Elevators

by Hirohisa Shinozaki et al.

Since delivery of the first O.S. System-700 installation to Tokyo’s
Mitsubishi Building, in March 1973, more than thirty elevators have
been installed using this new group supervisory control system, which
is the first to achieve a real reduction in waiting time, together with
the important aspect of reducing the tendency to impatience of waiting
users.

The installation in the 52-story Shinjuku Sumitomo Building is taken
up as representative, with particular referencc to the disaster-super-
vision and evacuation operating modes.

Mitsubishi Denki Giho: Vol. 48, No. 12. pp. 1376~1381

UDC 621.876.078

Automation of Drafting for ELEPET Standard
Elevators

by Hiroki Nitta et al.

In a growingly sophisticated market, model and design variations are
increasingly needed, even for so-called standard products. A long
term R&D program has now borne fruit, in the form of two new
systems for automation of design-drafting for ELEPET standard ele-
vators, enabling a wider flexibility of response to customer require-
ments. One of these involves the automatic translation of customers’
specifications into the format required for manufacture and installation
of the elevators; the other concerns automated production of the
manufacturing drawings, installation plans and templates.

Mitsubishi Denki Giho: Vol. 48, No. 12, pp. 1360~1363
UDC 621.876.078:62-752

Aseismic Design Considerations for Elevators

by Kasutoshi Ota et al.

The importance of aseismic characteristics in elevator design was given
international exposure by the considerable damage to elevators that
resulted from the 1971 San Fernando earthquake in the United States.
In Japan, the ever present possibility of a large scale seismic disturbance
has prompted a re-evaluation of standards for earthquake resistance.

Basic concepts of elevator aseismicity are discussed, along with the
thinking of Mitsubishi Electric and the industry at large, as well as an
outline of the principles of dynamic aseismic design, which are ex-
pected to become the basis for future thinking in this field.







Abstracts

Mitsubishi Denki Giho: Vol. 48, No. 12, pp. 1405~1409

uUDC 621.317.4

A Magnetic Parameter for Determination of
Magnetization Condition

by Hideshi Tsuchiya et al.

A study of quantitative measurement methods of the aspects of magneti-
zation that are salient to AC magnetic characteristics was made, to
establish a magnetic constant (designated K), representing a ratio of
the voltage across the overall resistance, and the emf induced in a
primary connccted coil. Using a magnetic circuit simulated by an analog
computer, the relation between the paramecter K and the magnetic
flux (or equivalent current) was analyzed.

Results showed that: 1) Magnetic flux sine wave conditicn is satisfied
when K = 1.5; 2) Magnetizing force sine wave condition (current) is
satisfied when the product K X up = 0.016, where up is the difleren-
tial permeability. The above criteria are applicable irrespective of
magnetic characteristics; however, the value of gp max. must be
considered.

Mitsubishi Denki Giho: Vol. 48, No. 12, pp. 1382~1386

uUbDC 621.876

The Use of Elevators for Fire Evacuation of
High-Rise Buildings

by Chikao Mitsuya et al.

In case of fire in a high-rise building, evacuation of scveral theusand
occupants via stairways is obviously both slow and dangerous. Being
creatures of habit, people can be predicted, in time of cmergency, to
gravitate to the elevators which are their normal means of movement,
even though at present official practice does not recognize elevators as
a mode of emergency cvacuation.

The opcration and control of elevators is discussed as part of a total
system that includes aspects of equipment and construction that will
assure safcty, with suggested ways in which elevators can become a
safe means of evacuation.

Mitsubishi Denki Giho: Vol. 48, No. 12, pp. 1401~1415

UDC 543.42

Spectrochemical Microanalysis of Metal Samples
with a Laser Microprobe

by Kazuo Kuramoto et al

Basic research on cmission spectrochemical analysis was conducted,
with the objective of quantitive analysis of metal samples.

Cross excitation of normal pulse and auxiliary spark from an N-doped
glass laser was applied to a variety of pure metal and steel samples,
for investigation of relationships of laser output energy, sample erosion
and spectral line intensity. In the process, interesting variations were
noted in the individual line spacial distribution.

In view of the difficulty of instantancous analysis if photographic
photometry is used, photoelectric photometry was selected, and by this
method, excellent analytical curves were constructed for standard stecl
alloy test pieces.

Mitsubishi Denki Giho: Vol. 48, No. 12, pp. 1387~1389
UDC 621.313:69.059

An Automatic Building Cleaning System

by Daisuke Nakano et al.

As buildings rise higher to provide more cficient land utilization, the
problem of keeping them clean has merited close attention, both
acsthetically, and from the viewpoint of the hazardous work involved,
which should be eliminated or automated.

An automatic system has been developed, on the basis of a technical
agrecment with Alpana Aluminum Products Inc., and four installations
have been made on high-rise buildings, including the recently completed
52-story, 200-meter-high Shinjuku Sumitomo Building.

A description of the equipment, and a discussion of some of the
conditions and problems of building cleaning are presented, together
with some questions concerning future developments.

Mitsubishi Denki Giho: Vol. 48, No. 12, pp. 1416~1422
UDC 621.039.84(632.7]

Disinfestation of Agricultural Products by Gamm
Ray lIrradiation :

by Eiichi Tsuda et al.

Chemical treatment has been relied on for disinfestation of fruit, vege-
tables, stored grain and lumber, but the concomitant pollution and
direct hazard to personnel have led to a search for other methods.
Irradiation promises to provide the answer, and its application to fruit
fly and wood borer infestation is described. Both applications employ
the principle of sterilization by cobalt-60 gamma irradiation, but in
the first case the objective was total disinfestation of a given area, while
in the second it was to kill insects hidden in single logs. Thus the equip-
ment differs, in that the first case required only a relatively small experi-
mental apparatus, but the second required a full scale plant.

Mitsubishi Denki Giho: Vol. 48, No. 12, pp. 1393~1398
UDC 621.316.54:621.3.016

The Type DR On-Load Tap Changer

by Akira Higuchi et al.

Scarcity of land for substations and factories, plus demands for con-
servation of energy and resources, intensify the need for reduction of
size, weight and maintenance requirements of power distribution and
factory feeder transformers. The Type DR on-load tap changers for
transformers up to 77kV 20/26MVA, while basically conventional in
being built-in, rotary, resistive types, offer considerable advantages in
being lightweight and compact, as befits their low rating. They also
feature a radically improved and simplified switching mechanism and
contactor arrangement, mainly due to the adoption of roller contacts,
giving significant improvement of both operating reliability and main-
tenance requirements.

Mitsubishi Denki Giho: Vol. 48, No. 12, pp. 1423~1429

UDC 681.142.01:007.3

The M-APT Programming Language for Numerical
Control

by Tadanori Mizuno et al.

The automatically programmed tools (APT) language is well known
and widely used in automatic programming of instruction tapes for
numerically controlled machine tools. A major adverse feature, how-
ever, is the requirement of a large computer.

Mitsubishi Electric has developed a small scale dialog APT, the
M-APT, for circular milling in 2§ dimensions, which can be used with
the MELCOM 70 and MELCOM 9100-30/30F minicomputers.

The basic concepts relating to the development of the M-APT
language are presented, together with the M-APT specifications and
a description of the operation of the M-APT processor.

Mitsubishi Denki Giho: Vol. 48, No. 12, pp. 1399~1404

UDC 621.791.76

A Rectifier-Type Mobile Spot Welder for Aluminum
Alloy, Part 2: The Welding Phenomena It Produces

by Toshio Yamamoto et al.

Aluminum plates of greatly varying thickness were welded using the
three-phase rectifier-type mobile spot welder described in Part 1
(Mitsubishi Denki Giho: Vol. 48, No. 12, 1974, pp. 1321) to determine
its suitability for such duty.

It was found that in welding 3 + 9mm aluminum plates, it was
difficult to obtain the appropriate nugget shape at conventional short
welding times, and the welding time was accordingly lengthened. To
prevent internal defects in the nuggets, forge force, forge delay time and
decay current had to be appropriately controlled. Such control pro-
duced welds of sufficient internal quality, strength and uniformity to
satisfy Japanese Industrial Standards (JIS) requirements.
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~ s P=3000kg BRI b F Vb LAVAY, TOoFRIEL LTl
EY e EDFFb A IR b, HIE 3 mm & 9 mm OFlEC DT
w107 7 - g, MEMUICEIE AR RAR B LI 5 IHEX 3,000kg IR TH %,
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2r A s AT 41
« et
0 2'0 4’O éO E;O = 1(50
BERR )
8. WML 1w Wkic Bug 4 g8
(Pyw="Pp, Ip=0) (e) P=1,000kg I=47kA

(a) P=2000kg I=55kA (c) P=2000kg I=69kA (f) P=3000kg I=90kA

(b) P=2000kg I=62kA (d) P=2000kg I=72kA (g) P=4000kg I=95kA
9. M 8. el L 2B w20 EE

(a) FHIESRH: (c) Pr=2,500kg (e) Pr=2000kg

(b) Pr=2750kg (d) Pp=2250kg (f) Pr=1,500Lkg
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3.3 WEMEARORERER

T E CEMEITR R JA /e RS R D
Tk, B CEET S RS,

7,9 CHONE XS IGEERTBIK - K& X

D T b OPFEICIE S Jo—ti-L 25FET
5o LD Jo~ti-n DFLEERLIET S 20K,
FLEZHL BEOAEFCIERE 3. TRT XS

RAEMER CRIEERTEAA b hTw
5, LT COHRTH » 2 BRI DN
T3,

3. T Jofi-n DFEZLIET S KE %
185 BRI EEIES Pr, S < iR
Fp, 14 B Ip TH 3, thbOERD
Jo—t—L OFRECHTEHEETHN D e ®
1T, BIERBIR TSRO v 77w b 25
LI DL b DIDOOER LIS
Wi, BIELHL L CHA RS AEER
61kA, Frrq Bifi32kA, BREEMOEE
i) 15 40w, For4 BB ERR 21 14
oL, ol < AR 25 Hron, ERERINESN
1,500 kg, #GEINES) 3,000kg ©H B, D
SR BB B D OFEF IR BRI D
Hwv 7,

10. ZBEIMEST D Fo—ifi-L DFLEIC
g3 sedh RS B B ¢, Pw % 1,500
kg —FC LC Pr 2#MixcZ b3 2 d o
THbD, BREICH? X5 Jo—h-1 X8
IHEEI A3 2,750 kg B _ECRIFEH L T A vnis,
2500kg T35 &R ELTWE, R1LL
R g < RO % R EE T,
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THD, Btk W F o7 BHOBE
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CHIHHTRRE bR, For 1 BilicDwn
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s, 12kA T Jo-h-L ARLHE (K 12),

TD X5 ICHBEINES, Bds  WIBEA Y 571 B 3 EHE
Ebic Jo-tfi-l OFECHEERIEL, chbD3EEE S $<
HEesct kY TOFRERHIETE 3,
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—ETH D, —N, TIot BREE CoF Khbb bTEIE—EK
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(b)

e P B I A e & R R (1D - 1Lk - B - T9F - iy - B

Fp=154%1o)

(b) Fp=2l4qoy

(c¢) Fp=3l%so5

(d) Fp=36%r1o1L
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(a) {8 Evs 30mm (¢) ¥ vy 50 mm (2) 3mm:(+) 9mm: (—)

B v 40 mm
14. [ 13.

2= 1. Mgt ARR O R R

Bl A A W RELZ PP

wulmpigkilaes
WA m | D %
(kg) | Cke) | (kg) | (%)

ELRR | A0 6 ffi‘jﬁ ‘@"f@

(mm) | (mm) (mm)x (/) i

dr Bho#h 4t 1,664 1,580 1,870 174 0.22 | 0.21 | 115 ] 256 | 60.0

TUS MM 76OBLESOBELE — |250F | 0.6 bip  slpk IO

B3 A 8T 10 I D I A~ B 18 A T 1T TR 00 3R /0
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S AMEORBREN AV, D ATz FBic X 2O REE R UKL
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B X W ED D,
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%k#,C@M@@Km%ﬁ“éﬁbMﬂﬁéauﬂT“H(mﬁ
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TG L 2 WiE o0 BE

B 15, 4@ ¥ %) R
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4 © 4 U
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Tk, BEDLL O FECHBIE 15~18 mm O AHRE
THHS b5,

DL TLEIIYL BED SRR TEEO TR A bR ER © $§
WicF TR I N2 RECH 50T, SBEBMIESFUAD 7L
1706 MTENBICEATHRLS FH SN c &% B KRBT H

%, (AT 49-4-5 ZA])

=

P

N3

X Bk

(1) #5a, 4 e oIS (5 ) MAHME (18 48)
(2) % i JiEE s U 2 REINEST S 2 #uileE
BuconwT (B5248) Aigdeatt 26-12, 742 (15 32)

(3) R o AEE (e04) BT 21-12, 92 (H7 48)

JE N e e S e PN

1404

SR - Vol. 48 + No. 12 - 1974







BT T, ST a1 O L RBIOFTFEREE I Z I E Il
? YDTH B, Lo THIEEER &% KRR 5 X 5 iR
&, OB FICkS, a1y OFEBESKE 2D, K 3
/J\*an BEOWERD, WALIC A54-2 DREELL T, B
W B WIEHENETELS, EiRlch34&8%2ED 5 3¢ LM
COX S LTHEN LA A5x-2 1€ X T, BbgpoEzE
ATz,

o

3.

it

" | OB

EC, I AsA—5 DRE XIBELL L, WLAEABIIEX
W LR CBILT 2 RREM DS D T L # R L. P&
Wi Asa—a & BREUCBAENEBOBRE -~ 2 2», (1)
VR L 2 BT viab-vsy L, 7TI0 KX OB L. B
T, HEERABORHE B 2

3.1 REER
Tk o @B TR

#

ThHh, X (5) % vzab-vay LAMKEE K 3. 1R, 3 (5)
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Jiac Ak

4.3. 4 @M

HERRIC X 2AMBNETS 56, ToRB-BerfEE 25,

* DRSPS B IC H T 72 () BT o b o TR ERIEST
TREE A Bo % CC, AR OHRE~E R 42/ 600,000 m?, {HHIEH
P E W 0ELEL, THEBRET o2 IR LEL L T3,
Bion #1403 576 /m® & & b, B k< AFE o2t 160~200 H/m?,
AKTEHEE 22 b 40~50 M/m® iIc e~ h D azb & A b. Ll
A, R REOSE, BEOKRMFERIEO W K D 0¥l
DHEBRTE B, FIAE, wHEES, A (EM, KEMEE, #H
B L o—iERECcE, ABRIRKRCHIRTE 5, chb%
ISR L 7o 858y, TR iR RPN ATH < 3 T4 AL 3 5 THERE
HioTn3 LEL 5,

HEREES L,

5. F U

PLE, HEHRic X - CTERBPERT 2 Rk, D5 B, =
AT ORITALIC 2w Tk, MR ESEREE ~ WA U7 Co-60 fitgt
FEROFIHFIE A EOMEN b, ¥, KAMBERERCOWwTT,
KRR & OILFEITIFE R D b & OME R h~ 7,

AT ORIELIC O W TR, philEER, DERGER & b EREE
ERiCOdma T 35, FEbck -, FEiliBogdzigc
I, ThooHBoAxcKREAHEMREATCLLARD 5,

—, AL, MR K L, FHEEERD D ERDniel,

Hie, KEOREBCEETIHETEALRK DT, B
DT CHEBABRETH Y, KMFEFRERE L »brEbai i
R O, LA W RO E ST N 5 B OTER
ERBEINEETH S,

KA R OB, TEEL D IXETE Y, B, RE,
B A LOEELE—ED u2Fs T B T L ic k) ToAREERE D
BEEIOND, ¥, BHlc X 3REBROGRIZIESH THH,
CDEM DY EFAEOTRE R RE v EL bR B,

Bhbic, MRREERBE~WA L Co-60 RIELILEdRTMIC
HE A I e e e RUAMEROTIFECE T, MHigEw-
7o B R B LRI ORIUEEDIRE, RREREEUER, 5
Wit () ORIED, WHIKZ OGN~ OFBURE B - o 3
B, BRARTIEDL EE OBRECEROMEE X X175,

=
z %

X B

(1) B. Monowitz, et al. :+ BNL 11512, Dec. (1963)

(2) BORE : NEFEEICEY B 2huas AT OMEPIERE (13
48-3)

(3) RIEESHEITIIEDR : £6 5 (15 49)

(4) T. Rockwell, Il (ed) : Reactor Shielding Design Manual
(1956)
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% 1. APT 4Jtwh & €925 20~F+

$7 s b ¥ X F o4 AP T #2 ¥ » i =V 277 4 =F x
FINI, FROM, GODLTA, GOTO, PARTNO FxrTrEx (1.0)
A T N b vy AT o4
UNITS ~ b} 1y 7 2EHEE Mk COPY (1.2)
CIRCLE, COPY, INDEX, LINE, MACHIN <~ Yy 2 REEEMABHM (2.1), MACRO (2.2)
POINT, PPDATA, ZSURF F% b (2.3), CLPRNT (2.4)
Alids (2.8), i v (26)
YTy b2 R s v A7 4 sl = (2.7), BWA AL T a2 (2.8)

W (2.9), r—Vv s (2.10)
FREA & v v (211, B 2D KB (2.12)
COPY @42} (2.13), v/ =4 (2.14)

ABS, ANGL, ACOS, ASIN, ATAN, AUTOPS
CALL, CLPRNT, COS, CUTTER, DOT
EXP, GO, GOBACK, GOFWD, GOLFT
GORGT, IF, INDIRP, INDIRV, INTOL
JUMPTO, LNTH, LOG, LOOPST, LOOPND

Mgk maiEgE e = o WE (3.0), La=»r@i% (3.2)
THICK (3.3}, &4 CS F 7 v 277 (34)
DNTCUT-CUT (3.5), §f{RuIE] (3.6)
WipagomiE (3.7), 4 7vAgEit zoWEl (3.8)
W= Yy 2 ZER (B9, KE~TY 2% (310)

7y b3 WhRWs 27 4
MACRO, MATRIX, NOPS, NUM, OUTTOL i~y m (31)
PATERN, PLANE, PRINT, PSIS, PUNCH
READ, RESERV, SIN, SQRT, SRFVCT
SYN, TAN, TERMAC, TITLES, TLLFT
TLON, TLRGT, TRACUT, VECTOR
ARRAY, CONE, CUT, CYLNDR, DNTCUT — A w2 (4.1), 3D BBk (4.2)
ELLIPS, GCONIC, GODOWN, GOUP, HYPERB w2 basiE (4.3), HEWE (44)
PSSy b4 SRILHW AT o
LCONIC, ENDREG, REFSYS, REGFIN BITLSREEARME (4.5), RLDSRF (4.6)
REGION, RFGMIL, TABCYL, THICK BINFRR R (A7)
MULTAX, QADRIC, RLDSRF, SPHERE ,/
Vs FHGAH T TLAXIS, TLOFPS, TLONPS, VTLAXS ) _/,,,,,/—/’/"/
FINI, FROM, GODLTA, GOTO, PARTNO
CIRCLE, COPY, INDEX, LINE, MACHIN
POINT, ZSURF
ABS, ATAN, CALL, CLPRNT, COS
M-APT CUTTER, GO, GOBACK, GOFWD, GOLFT
GORGT, IF, INDIRP, INTOL, JUMPTO
LOOPST, LOOPND, MACRO, MATRIX
OUTTOL, PRINT, SIN, SQRT, SYN
TERMAC, TRACUT
} e Too F2ANERHAANC Y o TXORE A 72 305F (h-F Lo ##)
FHABCERIELAERVED, HHHEBOMBAETRT LT 5,
R (¢) Robu ICRE L 2 C A% A & T %o
(d) RESERV, R{RFME vofl OFHZAT & %,
(e) PATERN offf %A &3 5,
— (f) TLLFT, TLRGT, TLON o {fH*AA & +5,

e

NC#E

NCH#dt <L —5

(g) COPY, MACRO @ 32 i 1AL ¥TET 5,
COBEMICY, wIzs OFE, XOAFLOMEE, 2r0 BREOEEUR
EH AR LT3,

2.3 M-APT & X5 4
M-APT o254 i, M-APT

i, M-APT Jot.Yy (EFENE JSo

.

Ity

J

1. M-APT 3254 #Hvaic NC Az v256
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S50) HUBHEBORKTH 5. E 1. ik M-APT u274 vk
gu2la LT T NC R 52546 %7K T

M-APT o BERALER, f-u 8, 25128, Teltn &—iko
VR S 5 A A BTHIUEIE, A BIA & o NC g4 -7 OfF
RESE LT, $5VEMET vax7s KHARALTNC S 7-7 1B
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= 3. W # o
% 3. fil M ®

FIL TH—Tz—A] At Y=T 2R Fop I P—TF2—R

1/ B ' €)) A D B
g B e B D C
a9 W @ C D ?

4. il oO% e
L1=LINEP3, TANTO, RIGHT, C1

L2=LINE/P2, P3

L3=LINE /PARLEL, L1, YSMALL, 2
CCTHRLADE, B2 OBFEHEO-HTHY, CDEHICDH
FEX I ABEOFESHBEIN TR S,

M-APT CE#Ts 2 5ARBE A, ER, Mo 35EEe, 2o
VT2 IR IC BV b B M w2 BhH B, K2 K ZhbDH
TBOEHTELY =T,

3.2 YEl&S
3.2.1 TBoEHEHETIE (K3, &3 2H)
M-APT ci3r LEOET % =>0mETHl#ET 5,
A=M=2:2 PS) - TREOMEFTHHEZ HET 2HTHH, BEL
B OIS DR % W 5 E.
F543%—2z2 (DS) - TEOETHAHZ HET 2D 5 —HoET
H0, BEHETEOMEC X ) AL ORES % filffi$ 5 T,
Frwo-212 (CS)--PS & DS il Tty TER, & ¢
FTEORIERFET B %R T 5 H,.
3.2.2 IER:rHAmEoBFERERT BHEE
TH & HEEOMGRY R siEE: LT, M-APT K@dikD X5 4A
YORH 5, (B4 2H)

TO : A% FIiAE OB $ T

ON : T B % Hlffmo |- ch:L 5a

PAST ‘lE'\ dﬂlfx’ﬁlﬁl D?‘%t“i’@ﬁbéo

3.2.3 gHIx

(1) EAHhsC

TEZFROME,» b UIEAE O FAREOMBENC BRI S &5
NTHD,
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(GO FWD)

/V

L2

5. GOFWD

GOBACK GOFWD GOLFT

3

B H@
]
b’rTS

6. ZEIHlES OEEHIE

SUEIUEIUEOEY

2. o o\ ut o o) /6 o ﬁ) (8 o.o) (10.0.0)

7. HEEABY

TO ot (TO DO L BTLERHO
GO,{ON } DS w# , } W EE L LT
PAST % H PAST %760 CSH
(2) jEEEEEIHISC

CHLEIC S 2 BIBIG4IC X 5 TEORIIEA LIk ¥ 5 IROGIH|

oHE, BRUEEDL 20 DS & CS #¥EET 5

GOFWD TO

GOBACK DS % ON CS % (RoWEIxo DS
GOLFT " )PAST [ wwh i 3)

GORGT TANTO

S oERE, EfioEHEIxic X 3 TROMETHHICH T % o
BTN % R M-APT FIEE<, LB blHic, witE ®E
Ef, AR EHR L5, (B 5. &)
GOFWD,L1, TO, L2
GOFWD,L2, TO, L3
) BrclsELAwsaEFY PS I XY FETH 5,
GOFWD, GOBACK » GOLFT, GORGT oi#t\»% [ 6. 1L 5L
TH b,
(3) HoxthriEse e
TEYEEHNOEE I NS~ B+ 530
GOTO,/fH 0 wuiil ik EEEEE
(4) HotEdese
LB BN A b PE OB T E T 20 D3,
GODLTA /X @it lgsy, Y EfioRes)y, Z WliokEs
3.3 KX FAEYYEGES
Cofm4iE, Rz Joted ok Lol & o filiigg e s L
A3NTH D,

(1) SPINDL -l [EfEss 3552
(2) FEDRAT - TLEOHbH HEREE
(3) STOP  -Zifil, $-3v-4 & EOEILZIEE
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ISN

1. PARTNO/ EASY EXAMPLE OF M-APT PART PROGRAM
2. MACHIN ./ MS5000, 2

3. PTL  =POINT 0,0,0

4. L1 =LINE 9,12,0,9,32,0
5. L2 =[LINE 9,32,0,39,32,0
6. L3 =LINE 39,32,0,39,22,0
7. L4 =1INE 39,22,0,49,22,0
8. L5 =LINE .9,12,0,49,12,0
g. Cl =CIRCLE ./49,17,0,5

10. CUTTER~ .25

11. SPINDL 200, CLW

12. COOLNT/MIST

13. FEDRAT.20.0

14. FROM /PT1

15. GO/ TO, L1

16. GOLFT /IL.1,PAST, L2

17. GORGT /L2,PAST, L3

18. GORGT /L3, TO, L4

19. GOLFT /L4, TANTO, C1
20. GOFWD /' C1,PAST, L&
21. GOFWD L5, PAST, L1
22. GOTO /PT1

23. COOLNT/ OFF

24 . SPINDL /OFF
25 FINI

10. A-tJodss Yat
(11) TEMoBES % 200rpm & L, [BEEEFHEE BETE e 3
%,
(12)  AHFE <
(13) ¥y EEF 200 LT3,
(14) TEoWHE% PT1 &35,
(15) TE% PT1 5 bR@Emcrii L1 Lo olEhis < B
T 5,
(16) MfFTHEELECEL, EMLLKH-
% FCUHIF 5,
17) #EfThEEAECEL, HR L2ii-T
5 THHEIT %,
(18) #FTHmEEICEL, HE L3 ih- THEM L4 % CcoEls

5

CTHHL2EE) TF

EHL32@EYTF

(19) HEFTHREAECEL
i35,
(20) #EfTHHEEoEEC, MClKh-CHEHMLS LMY &
5 $CYHIT 5,
(21) #EFFHEEOTEC, EHM LS R
¥ 5 3 THHIT %0
(22) IBEEBE~D &,
(23) BHFEESOERIED S,
(24) TEoPEEZILY 3,
(25) A-b Fodss OKT,
3.6 £EFa<rF
LEIROIETEPG, MAIN D%, CL 2:1X, #fzb Jotwd @
=oR#EL b, M-APT Tk MAIN oo4X $COHETE L
w3
SEY avul ICIIROTEENR D 5,

(1) f-t Jodse O AHIERORECET b0

ASS - ANWEUHHEBRREET 5,
(2) A=t Jodse DAICEFT 2D

, L4 THClcET 55T

> CEMLLIZEY T

IN - ASS 39uF THREINAEELL A~ Jodse D A
BT 5,
1428

(3) A=t Jodse ot e+ sd o

OUT ---ASS gouf CiREE NAEE I A~ Jodss @ )
BT 5,
(4) A-t Jodss 03T+ 59 0

RUN -A~F Jod56 #EHM UL T <,

CL  ~CLoxdd #EFE 25

PP Rzt Jotwt 2HEFE LD,
(5) A~bJodss OAF, EfAcETFEL 0

STEP - A=t Judss % LITATIT 5 T L WETT 5,
(6) A=t Jodss OHEICET 2% D

NEW ---Jodss #¥IHET 5,

DEL - 1{7HiEx¥ 2

INS - 1fiz5UMA, EHT 5,

4. M-APT Z7mtvHiE

M-APT Jotw I, v Jotwt & R2b Jotey @22 RN
TEY, v Jotw BIT2D 224X bbb TOEMIC 1-F4
Y5+ Jo0ds6 & LT, Jowz Al Jodss M-APTPLOT, NC $&4
53 VERE, Judss NCPTP 853, Jotoy BEKEE B 11, iR
R

& Jotwt R 2oqd OWBRIRD LY TH B,
(1) v Jotwt
A=t Jodss % MBE LT, NC BB IKFEL 2w SR J»q
(CLFILE) #{Eik3 5, CLFILE &, TEWBFOBEEERZ kb
%%
(2) #zbk Jotwy
fab Jotwl & A1v Jotwy TR LI CLFILE % AJ1& LT,
ek REED TNC B+ TVl BomRicEikL NC 48 7
I3 2ERT B L DT, *OERBEERXRD LB Y TH D,

(a) TENEBEOZEM

(b)  HHEVESRE F—2 DZEH

(c¢) #®2bJotw - 7ObTu b Yz b OVEE

(d) JEE 52 OFW etc.

e

SN | TFOIT A

)4( MAIN 721 %
s
z.
g2 v
V2
e
CL 7zAX

CLFILE

MR T O

11. M-APT Jotw ORK
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L A »° &

&

BB %S ()R e L CHRAEE BRI W, SR
5 tuatl, BHE JIs¥hFL, PEER G, EERERE tustl &
EHERL, B THEEIR TN S Sovzot b 5fRICR B,
BEEOE B AARIIIC TUN—2 ORRE - JUE - I TR Yic
WlLEHE KD LAY, BHESHDEHEEZTFHL T O
BICHERXOWREZ HC LT E ko T ORBIEEROEEE tL T
FHFIE LT W B, SEFREAK Cu WY i EHEE 540 m/
min > 5 HRAREEEBLEM 1L-2 OFERERADT, D
SRR BE L LTEEE UL Kis B 1uR-2 BRI OB T
55,

2 JEETIHEHE

ILA-2 BT e BT REE-EP R T OTHY, Th
FEIDMELTEL B LR TER Y,

RIS L KB w TR, BTGB~ 3 X 5 kil o filfgH
25 B0T, MATHOHEICELCchbd TOEMO ILET
DFERD B,

2.1 TEOLTH

2.1.1 #BIFromMmE

W O CROEH 3 B Y 11 LTHEBTMERL, chic
BEEL T Fotio—b BE, B BE 2u)-t bR EOTH
RKfEdond, I CRIAEREEMmE LT4RERE 1E e &
LIENRERHIN TR DS HB,)

CHbOTHRBAFNA Y RESEHCREThLT BN, C
hECOF»HLRBIE AISBETh BEOTRICEHRL T,

Lie it o THE~OEREY 5 LE - ERRER - fiEiz &)
FAOESE % ET 5 ICEL TR, HEESBETRCT2ER LS
BERD D,

FHC BB E OB EIE, Bk L0 FotIu- I E THLE
CEEOBATTOARTLEMATRTEE A5 0T, $EILLY
RO F)EREETH 5,

BB THCEHAEERERE NS O CIBATHARET 2
ICHEL, SR3EEC X 5 ARBNIRAH IR TROMM 2 Z/E L T
BLBERD B,

2.1.2 RERETHR:OME
ILA-2 M TEAEECTE TR 7o D iC i,  FEEREEOSERR
DBHEEHE R D,

BERATER, BEFRSEEEH LY 2~30 ABhTEDLLNDEH,

BEEINRFET LT TY, FHBETHROELC X > T2RET

1430 * & #H

FEEE |

BEISZED-HOOBEEELIZEITS
ILR=ZDEFLTENAF

UDC 621. 876. 078/693. 55. 026

G

2

W OB E-HFHE o

PRERLEINDE T2 b HBOT, BIHHORECEL T,
HIELY TR 2 5ERD 3,
2. 1. 3 BENROHEEL

(1) a9-9u-u OWFMEH
B a0—-ou—u BHBBRATRET T2 LT ekt hsoT, B
LRECEEECD 2 HE0BERME, coRRLREFCHELR
Fhidh bhv,

(2) FhIB Yo+ OFER
I UD OBFESPTE LTk, BEORIEE, 1u--2 FREHEAL
RH5R, FiEOHE RN TEOBIR TR R RiC i’
Yo+ BZHEI N D 0T ANBROWMARSICER T3 c e, ¥k
BEOBECETIE ot HEBCTHER T A0 THE
W 2% 5-2 BEL, LERETOZEILETH D,
2. 1.4 FEHBABSOMLLY &1
BHMARE ZBEH Aront- Wi SR AR & D BN
Bhd Y, BHACET 28R 5T kS F Y REL ARV,
Lo LD X 51 TuR—2 FEEMZAFIE Uor @ oeob & LTH
HEN BB TEMBANSENBEL ETRHE EL - Tl BT e
CARZOTERYET 5,
2.1.5 RBIL—~FOTEGEH
AR TLN-2 OB AT E L AL, TEHERHE» bk
HENDOR—EAITH 53, BYOFERATI & REOHEM
Bl s51200 TLR-2 OARBEHEL ICHAZRE 1L-2 OTH
HRARERINDLSCAD, COBSHIOTMBREEROENET 1L
Rea & LTHH N5 2L kB a 30T, EAHEHE,
FRER, SHELRA R RHICAN, BwRa COREIBT
L DA BB TH 5.

2.2 HERE
FE CTHEMROBERC O WTHBICLNL Y, T CTRBE
EHEZ T T B M o TO—EMABRBHRCOWTHER 3, &
PEREIHEZFORLETEEMICEET 2 c 2 A S OTRBEETE
€ 29F LARERBETS 5,

2. 2.1 EHPEFEHFAOEH
EEEEE- R BCEEENOMAR CEEHENBETEO#ED
r R KRECEAT 0T, ABHRY &0 CORPERGXSER
FAENTnDE, LKoo Tiui—a2#Hcontsd, 2ouz5sic
HIL A EHERERE NS, C0kDROFRIZST - T+ ok
s TR CEREETHD,

EHBED 3 R

(1) BHocid, WEFHERBOBRCHELS 2bDET
%,
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¥ filiv 5

X2 4 H

Eil_l

W

frdsev7 ($13~#16) 3SRAELG 3> 7 )T 5

35MEMGE 35FEMGZ:120 36}‘3’“7 /%J>_\ 6P bR 36| ‘f“ﬂ’ﬁ& 360
i 7ol uft il
m /2\3 T ¥ 1/25 1/27 1/28 & m @ *“‘"'
N, N

1/24 1/29
N N \
(m& & ) L% -
il féﬂﬁ%f’/ svpy—p TP 36HE I
35PEMG 5~ (g7—7 Y7 Mo L A
MG DB 77 METE S5REMG AR I % Lids I
(7—7v—>) (#7=7 1) (37—71—>)
#6407 (H21~24) SORSELAG 2> 2 Y—HiTS
SOREMGES SOREMGE12) B1HE 7 X0 \ 1R 511%_“?%2%?’— “51R
ML NATHL N TEE N W N 5 o0\ FA L A
3/12 3/15 3/16 3/18 3/20 3/21 3/22)— 3/23)-—=-
, O/ NG N \_/ N N4 NG

B BB T
(79=2v—>)
50
MGREI G T
(s9—71—>)

fdiiaa vz —MTH
P weE
wlagr s b S1FE 48
(7—51—2) WYMok s ER
50P% MG:’\

MGEi2) B EAES7 b
(77— 7V~/)

glorr (H1~£4)

SRR LY :

# Rig, EEIBE(74 L )

2. WRERMAE

a3-o—u, DIPL—u FERLBADDWERL I0tBRCh S, Kb
W, OEEIRER, WM AR & 1uN-a BSERA O B

1. »3 FREm ARG BT 5.,
(2) Ay, fEsLobEzaBLL, BECET 5 IIEEH (2) wHRBE
iR NREICZ B, I Yo EFRT S S O TR R 2t giith, RE 45mxifF2m
(3) EMLBHEENTELL 2 CAETERRL XEE 2mBEOBREROBES T TH 2. cHZBERMED
2.2.2 BEHEONMEEER mey BHFHAEOE OTH Y, BHA ECLIAR, W
(1) KpH=E HLBEHOT LR TRS, ZhHb (), LU L, nuliT-a
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5 T 58 FEE (J0

(4) oovr RHERE
(5) LR~z FARHFR

.M T E

—fEic 1L~z OB TG, ARSI CRRLTHALLED
NBH, chiIBEEBRbic S VEEEEROET, BEAFOMKRE
EDHERKE WD, BB EL KB B TUS—s I TER
WHARKETHErZYERED D OTH 5,

Flz i, BETEE, L AMBAIHCTL T 2BE Ty REA
INABETY, HIFEHEETT S TOLHLO 2 BHEE
BB, -1 DR T NS EOREYR/NRCE ED D, HD I
ILR-a BRTHOFEA L £ 50 UA Ero MR L, B W
REEREMRBRELT, EiTdhE, BeRAARER RN
Twnd,

3FECR, AMBITHROXEE AT [Hufs), BEE IL-2 D
FlMZREST S To—-1 OHL]) & T2 Asuzl, Fhic fBf
FHEe LTRHEDS B Th b - IR0, M-I 288%
oW TiR5%,

3.1 BOfeREORR

AHBBITHO BB L L THEOBE RS bRE ME L BEE
B, wbWw3 Jufs i, BEE L CBY 3 ui-a BTEH
e 5> THERARRDDEEL D, ThHLDL L-L LTHESE, 7
BEB& sio b T2, Foksid, TSEEROWM, o-J MY, r-Ju 25
n ERBBTHEORESHM Jofs K ko THI NG, ZOBEE
EIRic k 5 THER, PEAFTERMAZ I EIAMENLEHCEH
% 182 7 HIEF RN A R EEOE B NVEENTIRET S 5,

LECRER B kB wTREMRAEROS R 3. iRT Jur
s HEPRMEL TV, T IuFs FFEHHEE 200 ke, THEEE
20 mymin, FAFARERIE 250 m % LB IR 217, 1202 K%
roJdkoTHEEIN, AD4RD 0-F THIF ENDBDOT
B0, HHEBL L CHEEEVEC L5 0-Jo5u RIEFILEE
Mz Tndo
3.2 H4 FL— LBt FEE
B uA-2 K03 AqFL-n DHLUEEOBEE O wTk 4
HER<3 ETh AW, SHeREFEORRYENLCHEEINAE
TR TUA-2 B U— PR (CRRErHERRR) % ERie L, 1BAR
RIS - R b REABRELET TR 5,

(1) SR u-n BT

L OLER REBETH L 0 EKEEHoEREOH L 2 fTw» 20
LRAMBBEESD L-L Z IAREL, 201 B EHCEET5
CEieEoT - 2ROKXE ABMARETIIOTHE. X,
35T b WO UG v-1 % BT L2 RAEC i LS b TR~ &
WL TWw T, OB LEDOIEHE TS TTHMCEFEEOR
WOHUATRECH 5,
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WA 11

AN

7
/ 5 & 3 fif =5
1 VA F -
D12 m
‘.' //
i —r s -
T 50 S L 150X 150X 7% 10
I "
7 q@ # a !
PR e 5 |Hsro-7 12 Sé)X}g
= S -
k s 6 2t
®k pu
2
/ @ & / 7
s 3 124
7 . 6X37
5! v VCT 1.%5mm
/ I R o 702
10 b
= 8X18(8)
; 11
7 I 5 HG—221
/ ] /// 2 3204
! g 13
= 14
15 (YIwbAAwF
16 13w 2 16400

3.dursH A

. Jufs ik v—p DI UYESE

(2) WEH I5Twt

CDF5Tub i, U—n O URBRIC RIS IC B2 © & RTEIRET,
U= Y B L b RO REIC L—1 KIS bR X 5
ﬁ'&‘f&‘i Lizd DT, b-u CHLETHITBEEREE LS,

(3) Hgk o7 1 X 2HAMOHIL

P L MEREBOTITE,  Nov 2 8T L-w MIECHER 2T
BIELTnis, &DMbWOHUAEEEA B, B0 L 23T
LT BRIy BEP EL 3BNARD oo SHRICHEW TR
HER A IBIEXR TR A Bigk o7 2B Lco, 1/100 mm Hifyo
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