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Pallet dimensions

greaﬂvmd“ce nnn-l:ll“il'lg fime.

= High speed on all axes - Double-arm ATC :

Rapid traverse rate & Tool changing time "

feedrate
«J SEC. 3.7 sec

m/m i n (Tool-to-tool) (Chiﬁ-tn-chip)»
<X/\‘(_/Z> 1 =i §
(1,653.5 ipm)

X: 4.7 m/s? (185.0 in./s?)
Y: 5.1 m/s? (200.8 in./s?)
Z:7.9m/s?(311.0in./s?)

Magazine

Tool storage capacity

Max. tool s1ze: 125 mm (4.9 in.)*? in diameter
300 mm (11.811.) in length

*2 N adjacent tools
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machine
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Ureated as Wﬂl'ksﬂf art,
Makino machine tools J

-@Every hexagon in"this photo’ wes cut-by a~Makino:
- machine tool, vividly illustrating -the -superior. suface .. .
" finish achieved with the fp (febd prk)concept ~ =~ & -~



Exceptional ortgmahty and creativity are the source of every artist’s work Persrstence
pays off in flashes of ingenuity, and intense struggle leads to significant breakthroughs. -
Ever.since Makino was established, we have developed our products on the conv:cnon
that machine tools are ‘works of art All Makino machmes pursue prec:s:on machining
technology ‘that . delivers outstanding accuracy and quality. Makino also has a long
traditzon as a ploneermg machine tool builder, cons:stently seeking uncomprom:smg
As the 215t centuy draws near, we are focusmg even more closely on what customers -
truly neeiToday’s “paradigm_demands superior machines des:gned fOr more clearly
_defined purposes. We are confident that our machine tools created in this way. will
mﬂnue*t:gmeetwsurnm diverse needs 'for many years 10, come.,



At the cutting edge of today’s
engineermng and technology

proghe
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Message for the Future

Absoiute accuracy on a micron order i
|

Machine tools have earned the name
“mother machines” because they can
produce countless varieties of parts
and even other machines. As the
tools that create machines, they
must deliver exacting accuracy.
Makino machines for manufacturing
dies,” molds place top priority on ab-
solute accuracy, in addition to re-
peatability_Providing absolnte gecu-
racy on a_micron order is no easv
_tfasi_since steel shows a_change of 1

pm per 1 for every d
temperature change, Yet, true to our

motto of Quality First, we have
brought to the market one high-
accuracy, high-quality machine after
another.

At the forefront of
precision machining

Makino has consistently been a lead-
ing builder of outstanding machine
tools ever since we developed Ja-
pan’s first NC milling machine. Our
accomplishments include the devel-
opment of world-class machining
centers, NC electrical discharge ma-
chines, flexible manufacturing svs-
tems (FMS), and Makino’s unique
FF Machining and GI control tech-
nologies. The Atsugi Works boasts ;
an arrav of advanced facilities to
strengthen and improve our manu-
facturing capabilities. And the Fuji
Katsuvama Works at the foot of Mt.
Fuji serves as an ultramodern, high-
precision machining and assembly
facility for large machine parts.
Makino’s major product lines today
include machining centers, NC elec-
trical discharge machines, NC mill-
ing machines, and other machine
tools, along with systems engineer-
ing services involving the applica-
tion of machining technology. We
are also vigorously expanding our
manufacturing systems for volume
production parts.




Superior quality at ultralast speed
and with superh accuracy

Klways original. Doing what
others dor't de.

Makine’s corporate philosophy since
the company was founded in 1937
has always been Quality First. This
commitment means more than just
providing high-quality products. It
involves the pursuit of superior qual-

ity in every facet of our organization.

technology, service, international
business, and management, based on
a relationship of mutual trust with
our customers and dealers. Makino's
motto of Quality First attests to the
excellence of our products and peo-
ple.

For nearly 60 vears now. our R&D
activities have been distinguished by
a pioneering spirit that has always
sought originality. By doing what
others don’t do. Makino has accumu-
lated a long record of R&D accom-
plishments that proudlv bear the ti-
tle of "first-in-Japan.”

Highly versatile Module MME

Makino led the way in developing
Japan’s first NC milling machine in
1958.and unveiled Japan's first ma-
chining center in1966. And at a time
when the concept of FMS was still
unknown. Makino created a transfer
line based on adaptive control ma-
chining centers. Subsequent years
have seen the continuous develop-

ment of NC electrical discharge ma-
chines, the DMS Commercial Auto-
matic Die and Mold Machining Svs-
tem, world-class FMS, 53-axis ma-
chining centers, and NC graphite
electrode milling machines, all of
which point to Makino's pioneering
spirit.

This resolute determination to un-
dertake any challenge led to the
Module MMC (Makino Machining
Complex) that can accommodate all
sizes and types of production setups.
The Module MMC provides flexible
transfer line (FTL) capabilities to
meet today’s needs for greater diver-
sity in product types, shorter product
cycles and cost reductions.

Setting new standards:
Gl control & FF Machining
In 1990, Makino introduced GI (Geo-

metric Intelligence) control that pro-
vides higher machining speed com-




bined with enhanced accuracy,
something that was previously
thought impossible to attain. That
same vear we brought out FF Ma-
chining, a revolutionary method for
cutting hardened materials. These
technologies overturned the long-
standing notion that precision parts
had to be machined slowly so as to
avoid error that occurred with faster
cutting speeds.

GI control allows cutting speeds to
be increased by 10 to 100 times over
that of conventional machines while
maintaining superb accuracy. This
remarkable servo control software
is a standard feature on all Makino
machining centers. We also offer Su-
per Gl control for exceptionally fast,
accurate processing of fine NC data
for 3-,4- or d-axis simultaneous con-
tour milling.

FF Machining has overturned the
traditional belief that hardened ma-
terials could only be milled by elec-
trical discharge machining. The
principle is very simple : (1) avoid re-
cutting chips;(2) keep tool and
workpiece temperatures constant:
and (3) maintain a constant cutting
load. FF Machining can easily han-
dle hardened materials up to around
67HRC as well as difficult-to-cut al-
lows.

Hardened materials that used to
take one week to mill can be ma-
chined with FF Machining in just
two hours. A further benefit of this
remarkable technology is that it
eliminates the need for subsequent
hand polishing.

Pursuing new concepts for tomorrow

The nucleus of our R&D activities is
the R&D Center, located in a high-
tech industrial park in Atsugi south-
west of Tokvo. Set in an idezal envi-
ronment facing the majestic Tan-
zawa mountain range, the Center
covers an area of 12. 000 square me-
ters.

The basic principle at the R&D Cen-
ter is not to disturb the work of re-
search engineers. By enabling them
to concentrate on their R&D activi-
ties, we can propose and offer our
customers the right machines and
technologies for their needs.
Completed in 1991, the Fuji Kat-
suyama Works is an ultramodern fa-
cility that produces parts for large
machines, including machining cen-
ters, NC electrical discharge ma-
chines and NC milling machines.
Makino is pressing ahead with new
concepts for the 2lst century in
keeping with our Quality First phi-
losophy.

History of Machine Tool Development




M. Sato

A new role for 3 machine tool pioneser

Coordinator: In this interview,
three executives talk about the focus
of Makino’s R&D activities today
and the outlook for the future. Now
that Japan is at the forefront of the
machine tool industry, without any
American or European precedents to
follow, there are new challenges that
require different approaches from
the past. Leading off the discussion
is Makoto Sato, a Makino director
who oversees both the R&D Center
and the Technology Development
Division.

Sato: PBecause we have always
worked hard to create superior ma-
chine tools. Makino machines have
been called masterpieces of art. But
since about seven vears ago, when
we overtook American and Euro-
pean companies, there have been no
models to follow. Since then. we
have returned to square one again to
consider how machine tools should
really be designed and engineered.
Coordinator : What exactly does
that mean?

=ato: In short. it means anticipating
what customers truly need the most,
and then developing and proposing it
to them in advance. That is what |
call object-oriented product develop--
ment.

Coordinator : Next, we will ask the
opinion of Katsuyoshi Katsumata, a
Makino director who heads up the
EDM Development Division.
Katsumata:  Recent development
themes in my division include im-
provement of machine uptime ratios
through off-machine setups. reduc-
tion of polishing work and personal

Aooressive R&D mto
Unexplored Realms

computer-based process control.
Naturally, our development work is
aimed at improving the performance
of the machine itself. At the same
time. there are growing demands for
manufacturing svstems, consisting
of multiple machines integrated or-
ganically. which can be run effi-
ciently by a small number of opera-
tors.

Coordinator: Now, let's hear from
Kenji Muto, general manager of the
DMS Engineering Center.

Muto: In my division, we develop
die and mold machining systems.
The major issue at present is how to
create software packages that pro-
vide the shorter lead times and cost
reductions desired by die and mold
makers. This is our top priority task.
Software for FF Machining is one
example here.

Revolutionary Gi control
and FF Machining

Coordinator : In 1990. Makino intro-
duced GI control and FF Machining,
two epochal developments for
achieving shorter lead times. These
technologies have attracted world-
wide attention as revolutionary de-
velopments that anticipated the
mainstream trend of the industry to-
day.

Sato: Nowadays. as soon as Mak-
ino develops a new technology. eve-
rvone else copies it. That is testi-
mony to our position at the forefront
of the machine tool industry. Since
GI control and FF Machining make
it possible to mill any shape with
high accuracy, I am confident they
will stay at the cutting edge of the
global machine tool industry.

Sato: Some conventional electrical
discharge machines are no longer
needed. because FF Nlachining can
do the milling in their place. But FF
Machining can’t cut hardened mate-
rials harder than the inserts. or nar-
row. deep cavities. Electrical dis-
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charge machines, including the wire
tvpe. will continue to occupy a key
position, because they deliver high
accuracy and facilitate automation.

K. Muto



Zouordinar - : Iunderstand that even
standard wire electrical discharge
machines now achieve roundness of
2pm. : .

fateumsts o Yes. such performance
is typical of our submerged wire
electrical discharge machines fea-
wring HD-Cut that eliminates lines
on the machined surface. With op-
tional scale {eedback. pérformance
on the order of lum is possible. And

Makoto Sato
Member of the Board of Directors
Director, R&D Center

Executive Forum

Director, Technology Development Division

Karsuyoshi Katsumata
M_ember of the Board of Directors
Director, EDM Development Division

Kenji Muto

General Manager, UG/EYE Development Division

the use of a pallet magazine sup-
ports continuous. unattended opera-
tion for up to 72 hours. The level of
automation and unattended opera-
tion has advanced dramatically.
Coordinator: Many tpes of CAM
svstems are in use today. but, in ac-
tuality, they are not the entire an-
swer. ] understand that the Mold eve
H Series, which incorporates a CAD
function in a CAM system, has been
well received by customers.

Muto: That's right. Many orders
for dies and molds are placed elec-
tronically today using CAD data.
We are continuing to develop versa-
tile CAM systems capable of ex-
changing data with any CAD system.
With the Mold eye H Series. once
CAD data have been downloaded. it
ig easy to create data for controlling
the machine automatically to the op-
timum machining conditions, from
roughing to finishing, with just sim-
ple parameter settings. | think that's
why this series is so popular. We
also offer a controller called the NC
Box that is effective in networking
an entire die,/mold shop at minimal
cost.

Only innovation has value

Coordinator : With the 21st century
just around the corner, what pros-
pects do vou see for the future?

sato: | expect we will be strength-
ening object-oriented product devel-
opment in every area. What is im-

K. Katsumata

portant is to see customers’ business
from the inside, anticipate their
needs. and propose suitable ideas
and machining know-how. There's
no point in developing machines
overloaded with functions customers
don’t need. What is truly essential in
R&D work is to find innovations
that will be useful to customers.
Katsumata: There are growing
needs for automatic tool changers
(ATCs) and automatic work chang-
ers (AWCs) in order 1o advance
automation. Demand for labor-
saving machines and ones that any-
one can operate easily will continue
to increase. There will also be fur-
ther progress in the creation of mini
CIM systems.

Aluto : We will continue to boost the
efficiency of NC machines through
timelv development of software tai-
lored to meet market needs. espe-
cially CAD,/CAM systems. Also. we
will need to have a global perspec-
tive at all times in the coming years,
so that we can spot and make effec-
tive use of. the outstanding software
offered by others.

Coordinator: It sounds like a new
era has alreadv begun before the
dawn of the 21st century. In as much
as machine tools can transform the
foundations of industry. Makino's R
&D work goes bevond the dimension
of simply selling and buying ma-
chines. It leads to proposals that can
alter the way our custormners conduct
their business. That can be seen as
an indication of the rising impor-
tance of machine tools in today's
fast-paced industry.




Engineers Talk About Product Development (1)

Mifling Machines

Shinji Koike
R Group
R&D Center

Customer trust built on high quality and high accuracy

Company-wide development efforts

The First Machining Group at the R&D Center is responsible for R
&D work and follow-up activities for general-purpose NC milling
machines and machining centers. Today, general-purpose mills
have largely been replaced by NC milling machines. Makino’s KE
Series of Skill Master Milling Machines has won enormous popu-
larity for automating operations that previously depended on the
Intuition and ability of skilled operators, whose numbers continue
to decline everv year. Customers praise Makino machines for re-
taining their high accuracy even after ten years of use.

Developed for milling small precision dies and molds, our HYPER
5 Micro FF Machining System delivers remarkably high-accuracy
machining with command increments of 1 micron. This incredible
machine ¢an cut hardened materials with a 0.2 mm diameter ball
end mill at a feedrate of 16 m, min and a spindle speed of 32000
min~’. In place of holders, it adopts a direct chucking system to
hold the tools. Spindle vibration at high speed is kept to less than
0.24am which contributes to ultra-precision machining performarnce.

1 was involved in developing the GF6 High Performance Vertical
Machining Center that provides significantly improved.perform-
ance, vet costs 20% less. In designing the machine, we focused
solely on what was truly needed and thoroughly eliminated nones-
sentials. Commercialization of the GF6 involved a company-wide
effort that brought together many disciplines, including mechani-
cal design, machining technology. computer control, power supply.
assembly techniques and cost reduction expertise. Good teamwork
cut the development time in half, and produced a machine that
pleases customers. which is a great joy to everyone involved in
bringing the GF6 to marlket.




@ Micro FF Machining System
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@ Skill Master Milling Machine
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Engineers Talk About Product Development (2)

Machining Centers

Takashi Hoshi
Second Machinery Group
R&D Center

High speed and high accuracy machining support-
ed by advanced technology

World’s fastest ATC at 0.9 sec

At the Fuji Katsuyama Works, I was involved in the design and de-
velopment of the A55 and A77 machining centers designed for part
machining. The biggest hurdle was to overcoming the conflicting
requirement for assuring high accuracy at fast machining speeds.

For instance, there has been a dramatic improvement in feedrates
from 500 mm,/min about five years ago to 10 m,/min today. Spin-
dle speeds have also risen progressively from 4000 min™ to 10000
min~?, to 14000 min~}, and then to the present level of 20000 min™".
Accuracy on a micron order is also taken for granted now. Given
Makino’s expertise in die,” mold machining, our move into the part
manufacturing field seems entirely natural. Through constant ef-
forts to make further improvements and upgrade machine models.
what was previously thought impossible has now become possible.

The A55 is the first machining center that Makino developed spe-
cifically for part machining. Qver 18 months were spent on market-
ing research to identify problematic issues. The results revealed
two major requirements-shorter machining time and a reduction of
non-machining time such as that spent on changing tools.

Makino was the first in the world to focus on improving spindle
starting /'stopping times, which led to the outstanding acceleration
performance of the A55. We succeeded in developing an autormatic
tool changer (ATC) with the world's fastest tool-to-tool time of just
0.9 sec. A non-ascending tvpe of high-speed indexing table was also
adopted. Through these ceaseless efforts for further improvement,
the A55 was finally completed.

Moreover, a highly rigid bed was adopted to facilitate the use of a

three-point support system for superior accuracy. The A55 is also-
equipped with GI control and Super GI control to maintain superb

accuracy even at high cutting speeds. Backed by this array of fea-

tures, the A55 has revolutionized the world of part machining. The

successful development of the A55 has infused us with the feeling

that anything attempted is possible.




o High Efficiency Machining Center
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Engineers Talk About Product Development (3)

Line Compatible Machining Centers

OO0

Hiroshi Betto
Products Engineering Division
Makino J Co., Ltd.

Super FTL with outstanding flexibility

Accelerating the changing production paradigm

Makino J Co., Ltd. was spun off from Makino in October 1993 and
established as an independent engineering company with a work-
force of 55 employees. The number of employees has since grown
to more than 160, and business is continuing to expand briskly.
Makino ] has inherited the machining centers, FMS and turnkey
systems engineering expertise accumulated over many vears by
Makino. That array of capabilities is providing the driving force
for continued growth, and is supporting our full-fledged entry into
the field of high-volume part machining.

One of our leading products is the J55 horizontal machining center,
a high-speed, high-accuracy machine designed for medium to large
runs of a small variety of parts. Since it was released in 1994, the ]
55 has become a hit product for Makine and Makino J, drawing an
overwhelmingly favorable response from customers. Its success
has been supported in part by a shift toward lean production sys-
tems among automotive-related industries. The J55 was developed
around a new concept of 2 high-speed machining center compatible
with FTL use, a feature not found in other companies’ machines.
This unique concept resulted from focused and efficient teamwork
between the machine design group and the machining technology
group that was respounsible for the fixtures. tools and NC program.
In today’s fiercely competitive industry, it is our joh to identify cus-

" tomer needs quickly and to build machines that deliver higher lev-

els of speed and accuracy in a more compact package and at a re-
duced cost without sacrificing quality.

Drawing upon the strengths of the entire Makino group, our objec-
tive for the future is to develop the global market for high-volume
part machining, encompassing the three major areas of America,
Europe and Asia. We aim to put in place an organization that can
develop, manufacture and provide field service support for ma-
chines tailored to the needs of the market. While this is a bold ob-
jective, we believe it is realizable in the near future.




o J55 New Concept Machining Center
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Engineers Talk About Product Development (4)

Electrical Discharge Machines

Yoshiyuki Takase
First Development Group
EDM Products Development

Design philosophy emphasizing operating ease

Aiming for higher levels of auromation

My job is to design sinker electrical discharge machines. The most
salient feature of Makino’s EDMs is that top priority is placed on
ease of operation from the operator’s standpoint. With the EDNC
series, the work tank itself drops down, allowing unobstructed ac-
¢ess on three sides for a distinctly operator-friendly environment.
This vertically sliding work tank supports easv handling and align-
ing of workpieces and eliminates worries about possible damage
due to carelessness.

The key development concepts today are higher automation and
improved operating ease. Qur EC wire EDMs, ED sinker EDMs,
automatic work changers (AWCs) and automatic tool changers
(ATCs) are all designed to meet these needs.

Makino’s new Expert System provides a host of remarkable capa-
bilities for stable, optimum machining. One is P-Pulse for optimum
control of machining conditions, whereby the NC unit constantly
monitors the electrical discharge sparks in place of a skilled opera-
tor. Another is A-Jump for controlling jump motion, and still an-
other is S-Control that eliminates instability at the outset of ma-
chining. Additionally, our interactive Model Plan is an epochal de-
velopment that enables operators to generate NC programs auto-
matically without having to know any NC languages.

Makino has developed a host of new technologies ahead of other
companies. One example is the SL (Smokeless) System that re-
moves sludge and gases from the spark gap with powerfyl suction,
and is ideal for machining large workpieces. Another is the MA
(Multi-application) head that enables rotation of round electrodes.
There is also our EDM mini CIM that allows multiple EDMs to be
operated from a single personal computer. I am very pleased that
we can offer customers so many advanced operator-friendly tech-

nologies.




o HOSF Large NG Elecirical Discharge Machine

EDNC85S

o Micro Machining Wire EDM
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Engineers Talk About Product Development (5)

D Ms (Commercial Automatic Die and Mold Machining System)

Yoshitaka Kubono
UG/EYE Development Division

Powerful support for 3-D machining

Developing software for shorter lead times

In 1990, the UG ‘EYE Development Division developed Mold eve H4,
a remarkable CAM program for processing 3-D data. This revolu-
tionary svstem attracted enormous interest from di e,/mold makers
because it incorporated a CAD function in a CAM system. That
accomplishment has since led to the creation of the Mold eye H
Series consisting of three models at present.

The main issue in software development today is to meet die,/
mold makers’ need to shorten delivery lead times for their products.
We are constantly striving to create software for generating ma-
chining data in order to elicit the full capabilities of NC machine
tools at higher operating speeds. Such software must facilitate the
machining of more complex shapes in shorter time and with im-
proved operating ease. One fruit of our efforts is the development
of FF AUT? software for FF Machining, Makino's unique technol-
ogy for high-speed, high-quality milling. Reducing the lead time for
dies,”molds requires shorter machining times as a result of higher
cutting speeds. shorter post-machining processes, and software for
generating machining data to make such reductions possible.

In pursuing enhanced operating ease for CAM systems, we have
developed software that allows the entire sequence of machining
data. from roughing to finish machining, to be generated automati-
cally by simply inputting minimal parameter settings. The result-
ing large volume of machining data can be downloaded to ma-
chines instantly via a network link using the Mold eve NC Unit.
This is an optional feature of the Mold eve Series, and it supports
networking from small-scale facilities to an entire factory.

We also activelv adopt outstanding CAM-related software devel-
oped by other companies, such as programs for simulating CAD
functions or 3-D machining. In the vears ahead, software develop-
ers will have to be capable of distinguishing and utilizing the best
technologies around.
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The philosophy of Quality First underlies

Makino's global operations

Makino carries out production and
sales activities overseas through lo-
cal subsidiaries, including Makino
Inc. in the US., Makino GmbH
in Germany, Makino Asia Pte Lud.
in Singapore and Makino Milling
Machine Taiwan Co., Ltd. in Taiwan.
Representative offices have ako
been established in Korea and China,

and Makino works closely with
dealers in the UK., Australia and
other countries in conducting sales
activities.

Qur foremost commitment from the
time the company was established
has been to customer satisfaction.
We launched an international strat-

egy early on to vigorously cultivate

overseas markets and to establish
the Makino brand locally through-
out the world. Makino is continuing
to pursue global business operations
through active exchanges of both
technology and people.
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Sales Organization

Constantly anticipating future needs

In the mid-1950s, Makino launched
concerted efforts to research. de-
velop and commercialize machines
for the die/mold industry. foresee-
ing an enormous growth potential.
This industry has since grown to be-
come a one trillion ven business to-
day. Qur major customers at present
include die/mold makers, automak-
ers and electric appliance manufac-
turers, which combined account for
approximately 70% of our total do-
mestic sales.

Qur machining centers have been
well received in various parts indus-
tries, such as auto parts, aeronauti-

ca) parts. and components for office
automation (OA) machines. We have -
adopted an aggressive sales strategy ~’
to address the trends toward inte-
grated manufacturing systems and
factory automation (FA), which are .
expected to intensify in the coming 3-“_
vears. .
Makino has a domestic sales net-
work consisting of 17 branches, 36
representative offices and 62 dealers. Ni_'
Along with expanding this network -

in the future, we plan to put in place s

a stronger organization for respornd- ¢

ing accurately to customers’ indiv_i_é'—pf

ual needs. :

s

Greating new technologies through
dedicated customer service

Makino operates a Manufacturing
Technology Center in Tokyo, Osaka
and Nagoya to educate customers
about machine tools. These centers
are equipped with facilities for con-
ducting hands-on training and test
cuts. Thorough and extensive NC
schooling is also offered continu-
ously. Makino sales engineers pro-

nies.

vide customers with suitable sugges-
Hons and proposals as a form of sup-
port for the sales staff. This has be-
come an essential activity for differ-
entiating Makino from other compa-

Makino provides strong service sup-
port through its affiliate, Makino
Technical Service Co., Ltd, to meet

the needs of customers today when
machine tools are in operation
around the clock.




Management Team

President : Jiro Making

Managing Director : Makoto Salo

Managing Director : Shun Makino

Director : Susumu Ogasawara

Director : Takao Kobayashi ?lf’
Director ; Katsuyoshi Katsumata \/
Director : Ken Nobuhara

Director : Naohiko Tokunaga

Director : Eiichi Hososhima /g é?
Director : Tsuyoshi Ema
Director : Kazuyvuki Hiramoto
Auditor : Kunio Tazaki
Auditor : Hiroaki Mikuriya
Auditor : Chuichi Okamura
Auditor : Takatoshi Watanabe
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Location of Head Office and Factories :

Head Office 3-19 Nakane 2-Chome. Meguro-ku, Tokyo 152-8578
el: {03) 3717-1151 Fax: (03) 3725-2105
Atsugi Works 4023 Nakatsu, Aikawamachi. Aiko-gun, Kanagawa 243-0303

el : (046) 285-0720 Fax : (046) 286-0400
Fuii Katsuyama Works ~ 3560-1 Katsuyamamura, Minamitsuru-gun. Yamanashi $01-0310
el: (0555) 83-2171 Fax: (0555) 83-2660
R&D Center 359-3 Mimase, Aikawamachi, Aiko-gun, Kanagawa 243-0308
Tel: (046) 281-5011 Fax: (046) 281-5074

Fuji Katsuyama Works

U

R&D Center Atsugi Works




Company Outline

Foundation
Capital
Sales
Employees
Activities

May 1, 1937
Capital 7.864 billion yen

57.1 billion ven (March 1999)

912

Manufacture. sale and export of machine tools (milling machines. NC milling machines. machining
centers and NC electrical discharge machines), die/mold manufacturing systems (DMS), FMS, auto-

matic programming units. cutter & tool grinding machines and other equipment.

Company History

May

March
May
Aprit
March
April
July
October
June
August
August
May
February

October

October
September

November
October
November
May
November
October
October
June
July

1937

1942
1951
1953
1958
1961
1964
1966
1967
1971
1972
1974
1977

1978

1980
1981

1982
1983
1984
1986
1987

- 1990

1993
1995
1996

September 1998

Tsunezo Makino, currently Senior Advisor, establishes the Manufacturing Division of Makino Shoten. special-
izing in the manufacture of No. 1 type vertical milling machines.

The company name is changed to Makino Vertical Milling Machine Works.

Reorganized as a joint stock company capitalized at 3 million yen.

Develops a super-precision universal cutter & tool grinder.

Develops the K-Series of top-selling vertical milling machines. Develops Japan's first NC milling machine.
The company name is changed to Makino Milling Machine Co., Ltd.

Makino is listed on the Second Section of the Tokyo Stock Exchange, capitalized at 200 million yen.

Develops Japan’s first machining center.

Atsugi Works begins operations following completion of the first phase of construction.

Makino is listed on the First Section of the Tokyo and Osaka Stock Exchanges. capitalized at 1 billion yen.
Develops a transfer line (FMS) consisting of adaptive control machining centers.

Develops the B-Series of No. 2 and No. 3 ram —type vertical milling machines.

Establishes Makino Technical Service Co., Ltd. and forms Makino Lease Co., Ltd. in September of the follow-
ing year.

Acquires an equily interest in Heidenreich & Harbeck Werkzeugmaschinenfabrik GmbH in Germany and
launches local production of Makino machine tools.

Completes development of an NC electrical discharge machine.

Purchases LeBlond Machine Tool Company in the U.S., changes the name to LeBlond Makino Machine Tool
Company and launches local production of Makino machine tools.

Develops the DMS Commercial Automatic Die and Mold Machining System.

FMS plant begins cperations.

Develops a 5-axis machining center and a graphite electrode milling machine.

Develops the Module MMC (Makino Machining Complex).

Fuji Katsuyama Works is completed and begins operations.

Makino R&D Center becomes operational.

Establishes Makino J Co., Ltd. and forms Makino Wiring Co., Ltd. in March of the following year

Shipments of the AS5 Horizontal Machining Center surpass 1,000 units.

Leblond Makino Machine Tool Company in the U.S. changes the name to Makino Inc.

Super precision assembly factory is completed and begins its operations in Atsugi works.




0 MAKINO

Makino Milling Machine Co.,Ltd.

Head Office 3-19 Nakane 2-chome, Meguro-ku, Tokyo 152-8578. Japar “2|:03-3717-1151 Fax :03-3725-2105
Makino J Co.,Ltd.
Head Office 4023 Nakatsu, Aikawa-cho, Aiko-gun, Kanagawa 243-0303. .zza~ T2l : 046-286-8350 Fax : 046-286-8385
‘Makino Technical Service Co.,Ltd.
Head Office 3-19 Nakane 2-chome, Meguro-ku, Tokyo 152-8578, Japar T2l :03-3724-6121 Fax:03-3724-0814

' o 0006/3000

http://www.makino.co.jp
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Dr.Eng.Seiuemon Inaba
Honorary Chairman
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Ryoichiro Nozawa Shigeaki Oyama Shimpei Kato

Chairrman President Senior Executive Vice President
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FANUC's businesses were founded in 1956 when ir started to
develop numerical controls (NCs) and servo syvstems. FANUC
LTD was established in July 1972 when the Computing Control
Division became independent from FUJITSU.

Since its founding, FANUC has always emphasized research and
development in its management.
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Headquarters

1.633&M (hundred million yen)
B
Operating revenue

1.997A
{EERIEE Employees

576 (hundred million yen)
EEHEIEE

Qrdinary income

3408 (hundred million yen)
A=

Net income

TIER
1998

Ba7
1972
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Research & Development
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Ceramic mural in the lobby. "The 21st Century
and the Universe’

&S

)

NEETHIEESTOCOERIHARRELCHTD
BXBEREVEOTVET.
Technology has a history. But engineers have no
past. They only need 1o create” These words of Dr.
Inaba. the founder. spell out FANUC's stamce on
technological development
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BEREHHET BREEHE</7UNTRE T ) MROEE
Basic Research EEEGRRIOWERFEEIT Sz, B
Laboratory gr7oVzriwfro=irjiiegmLT. <
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Pursnes the R&D of the state-of-the-art
products and technologies, including super
precision multi micro machines and high-

densiry surface mounting technology for
printed circuitr boards. The Laboratory also
participates in the national project for ‘
=\Micromachines”, to conduct researches on

super precision micro machinig technology.

I\— K 1T PR BEL. SHMEETAELT. #RIBOA
RRE%FfToTvId.

- Pursues the R&D of high-speed and high
precision CNC hardware which is essential
10 amromate machining factories.

VI MY FPEER C.\'Cf-)@ﬁ&ﬁ&%%ﬁ?ar_fii&ﬂ%%

Software Labor‘-:—.:-y - Sasa/Ari ] ﬁl?@ﬁﬁﬁ%%ﬁ') <L ‘i'g_o

Pursres the R&D of CNC software which
- plaxrs a significant role in realizing a

verizmy of CNC funcdons.

ﬂ—mﬁﬁ%ﬁﬁ e HE—F RAEYFALE—F, VZ=TE

Servo Laborato~, —5FOBERRENToTREIT. EVHE
H-EHELHPZERLLBRHECHHD
BOTRERLIT->TVEDS

- Purszes the R&D of servo motors, spindle

motess and linear motors. The Laboratory

also develops position detectors and control
gnits in achieving higher-speed and more
accurate control capabilities




The FANUC Laboratories develop high quality products featuring artificial
intelligence and super precision.

O w MRRER BFEAAHBEL2TEy b, AHHEL
Robot Laboratory HIVIb7=27, TLTEVHFLIa Yy

pETuRy P FAGELT S EHOFEHE

BiToTVET,

- Pursues the R&D of robots of electro-

mechanics. a fusion of electronics and
mechanics. The Laboratory also develops

motion control software as well as Al robot
technologies including sensors and vision
devices.

ORYYVIRERET  EBSHRBREGLS. 7475y M
B, CNCFY LS, HHCONCEH & AT

Robomachine
Laboratory BEZBELI-ORT I VONERREET-
T i-;_o

H Pursues the R&D of Robomachines which

fully utilize the FANUC's original CNC

technologies and AI functions. The
products include electric plastic injection
molding machines, wirecut EDMs and CNC
drills. .

L —Y 2R CRPSORMNTIC B TERRFEHERL
FTU—FOHRBRETIMERT I BHA
COL—FRIFBLOFIYACL—FRIERE
EOBREROFRBREST-TOES

. Here, research is directed toward new
advances in laser technology, a field

destined to play a major role imn the

machine tools of the future. Current R&D
programs are probing development of new
high-power CO2 laser oscillators, YAG
laser oscillators, and relared application

technologies.

Laser Laboratory
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Every. FANUC factory is robotized.

Electronics Factory

The factory has a capacity to produce a total of 10,000 CNCs and
robot controllers a month.

All processes from parts inspection to final product testing are
highly automated by robots and computers. which enable the
production of highly reliable products.

Materials, parts and components are all stored in an automatic
warehouse and controlled by computers.

—rs B
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t—RTE—511E Servo Motor Factory

IOZRIFOF -l LA HBENRLEALIHTY, The factory is equipped with the most advanced robotic

Ee s BROFE DS, A7, RE. BE., BEZTO—HEEZHS automation system. All work processes from receiving motor

Ao MCEhEEABEEATED., H2008ENT— 2 parts. assembling, testing, packing to shipping are automated by
C ~ - M using robots.

VNERETSENIHY 2T, It has a capacity to produce 50,000 motors of about 2.000
Z—sEal. EEOEHEHEIIERSN. COEBBEELESL different kinds a month.
T ENBBIIEE SN SREEN STy NIl o THEERD The motor parts are stored in the state-of-the-art automatic
Rip mEs it BEBETHEPRET warehouse, which is linked to distributed warehouses on the
—EFe HAET P s MIPITDAZT . production floor, from which the robots take out the parts and

perform automadc assembly.
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An automatic assembly system with the
two-anmed nteliigent robot

Robot Factory

The factory has a capacity to produce 1.500 robots a month.

Here a two-armed intelligent robot equipped with vision and
force sensors assembies mini-robots in place of the human
workers.

Each assembled robot goes through a 100-hour running test and
rigorous inspection before they are ready for shipment as highly
reliable products.
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Injection Molding Machine Factory

The factory has a capacity to produce 200 ROBOSHOTSs a month.

FEHEANGELETARAYD D £ 7.
The machining area is equipped with the latest “FANUC CELL

“FANUC CELL 607 #LALTHEN. K .
- e 60" which enables un-manned operation even on holidays.

.

Y

All production processes from machining to assembly are

7.
performed at FANUC to deliver high quality products.

—HLZEEICX)., SRHEOBEMET M

FANUC CELL BOIT & &##HMNT
Machining by FANUC CELL 80




BERETE

s

ZOIETE, UKy FBIUFRET Y Y ORSEMHECNTL
TEhEFT

T2REOERENBEHNTEL “FANUC CELL 60" #6327 4
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Heavy Machining Factory

In this factory, parts for robots and Robomachines are machined
with high-precision.

By using 6 systems of “FANUC CELL 60" which enables 72-
hour continuous un-manned operation, the machining is
performed without operators not only on weekdays but also on
weekends and holidays.

ReTE
-~z bO0—30Fx iy PEBELTVIT,
28T TOETIENuRy MeEh:, BHROTHTT.

Sheet Metal Factory

The Sheet Metal Factory is manufacturing the cabinets for
FANUC robot controllers. This is the state-of-the-art factory,
where every process from cutting to assembling is fully robotized.




BEWMTE

COTHIE, BA 5000080 -7 HBGEMLTAEANBIZH The factory has a capacity to mz:izise pars © -
HEVEMISHM S -EME, Ay Va—LIliioTEANBRET

2= 50000 servo
motars a month.
Materials are first stored in an 2
FMIELSRENL, OF v Mo ) EESMTAFbRET, X

are delivered to cells by AGVs

Light Machining Facztc

;. Then they
znicles) in
W 7s nperform

accordance with the production s
2+-hour machining.

R IE Press & Die Cast Factory

-y ot 2 o Robots are extensively used to perform auromatie pressing of

:%;;’: :_: :’f‘gﬁéi);ﬁ?ﬂ?;‘:ﬁg;;ff%’ﬁhu@ rAAA servo motor cores and die-castng of parts.
SEMNTR R Z a
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Tsukuba Factory

The factory at the foot of Mt. Tsukuba has a capacity to produce
400 ROBOCUTs and ROBODRILLs a month.

It is fully networked by the LAN system, which enables all
relevant information from design, sales to production to be
comprehensively controlled - resulting in a highly advanced CIM
system.

Qmhw O
Assembly of ROBOCUTs



EANTHE Hayato Factory

COLHEERBRIZHE2Y—FE—FHL L HOHMTHT, The factory in Kagoshima Prefecture is dedicated to the

mEH 5000060t > 32 BETARAVD Y T, production of servo motor sensors and has a capacity to produce
50.000 units a month. The machining and assembly lines are fully

= - e -~ A, 2 - - .. —— =] .
11[1171'( SR AR %“gc‘t_"" /_}'ﬂ:l‘ . Ehan DML, robotized to perform highly efficient production from parts
Har, RBICVA2 I THEOIVEEZT-oTVIT. machining, assembling to testing.
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Main Products

CNC> X7/ CNC Systems
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t—RE—% Servo Motors

AC Servo Motors

L—t Lasers

AC Spindle Motors

AC Servo Motor Amplifiers

AC Spindle Motor Ampiifiers




O/Rwv b Robots




O~ Robomachines

HESTHRER
Electric iniection Molding Machines

FANUC ROBOSHOT

BRERES - /0ONMTHE
Super Precision Multi Micro Machines

FANUC ROBOnano U:

DA Phy SREMTE

wire-cut EDMs
FANUC ROBOCUT

-

' Mw P T

CNC FUI

CNC Drills
FANUC ROBODRILL
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Sales & Service

RRFIZANEYS
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Central Technical Cen-=-

Located in beauriful natural surrouncmr. -5¢ Cenoz T echnical
Center is the sales headquarters ¢ ¢ =% zand rob<os products.
The center has a permanent shov ~mm. Private szows and
product presentation are held regulz~=- i1 &form rthe asromers
of our latest technologies.

an
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Hino Complex

The FANUC service headquarters is at the Hino Complex where
a maintenance consultation service by telephone is operated
around the clock. including weekends and holidayvs. Also, there is
“Museum in Operation” where every FANUC product from the
oldest to the newest is on display, to help idenufy our customers’
problems as promptly as possible.

71
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Alwavs close at hand
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=5=3# ChubuBranch

BE&FoZhlevy

Echigo Technical Center

tEFoZAlLES

Hokuriku Technical Center

EST7ANEE

Ch_zow Technical Center

LEEZ=I AV S

Hirzsmi—a Technical Center -—

A% i
Ky.zmL Sranzh

/ RIFAHT —
.

Kansai Branch

FANUC is fully prepared to respond promptly to customer
requests by providing technical and service supports, from our
five branches, eight technical centers including the Central
Technical Center and service centers throughout the country.

JEEEs |

Hokkaido Branch

NI

] witFo-HllbtzvH
Tohoku Technical Center
. (L e a1

' Maebashi Technical Center

FUEAt
./_ Tsukuba Branch

PY f?‘\*-Eﬁ%%ﬁ
. Hino Complex

N ‘ wmF =AY

Tokyo Technical Center

hRFo=HILtEry (FA & ROBOT)

Central Technical Center

HERsz#t

Chubu Branch

B8t  Kansa Branch
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FANUC Training Center FANUC Training Center offers hands-on technical training
courses at the three departments.

FAR}

FARBMNIICHLTHRRBRODRINZERS. BHFORECHR
BRI TTHIT2 X5, CNCBIUL —F ok, 7or
7IVY. BEABRPRET. #%, SLIERKO Y27 AREE
¥, AHI-Z2FRELTEN T,

FA Department

Offers courses including basic operation, programming, dailv
inspection. maintenance. and adjustments of CNCs and lasers as
well as machine tool svstem design, which enable customers to
make the most of their machines and to develop original
functions in the field of FA and machining.

Oy b

Oy PBLOUFEY FYAFADORESTHRNRLERS. BEO
EEVATFADOBRBICIRITCTHI AR ET2VET.

Ry FORTEEAREE. BEEBESERF. VATLARRLRED
BEa—-AHdHY 9.

Robot Department

Offers various courses including robort teaching . basic operation.
daily inspection. maintenance and system designing, which
enable customers to utilize robots as well as robot systems safely
and effectively.

o<

aoXisvb GERMSBRER). oFXIy b (74X F vy PREM
THE), OXRFIL (CNCFI L) OEREME Tusys3 s,
HEsr b RFIomas <, REEWSemIERE /oy 2
ZMCHELTIREZT.

Robomachine Department

Offers courses including basic operation. programming, daily
inspection. and maintenance of ROBOSHOTSs (electric injection
molding machines). ROBOCUTs (wire-cut EDMs) and ROBODRILLs
(CNC drills), and besides. the molding and machining technologies
and skills systematically.
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The FANUC G:obal Network

HRPIIENRE 7 7+~ r &k = b7 -2, BERICRAERREN FANUC's worldwide network timely provides the state-of-the-art
EISEHER S Y 4 LB ELTED 2. technologies and highly reliable products to our customers.
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North America

GE Fanuc Automation Corporation

Capitat.
Head Office:
Officers:

Shareholders:

GE Fanuc Automation North America, Inc.

Capital:
Head Office:
Officer:
Shareholders:

FANUC Robotics North America, Inc.

Capital:
Head Office;
Officer:
Shareholder:

FANUC AMERICA CORPORATION

Capital:
Head Office:
Officer;
Shareholder:

Uss8259 400.000
Charlottesville. Virginia.lJ.5.A
Co-Charrrman: Dr. Eng. 8. inaba
Co-Chairman; K. S. Sherin
FANUC LTD

GENERAL ELECTRIC COMPANY

US$116.000.000

Charlottesville Virginia, U.S.A
President & CEQ; L. M. Norrington
FANUC LTD

GENERAL ELECTRIC COMPANY

UsS%$38.800.000

Rochester Hills, Michigan. U.S.A
Presioent & CEQ; R. E. Schneider
FANUC LTD

Uss154.600.000

Hoffman Estates. llinois, U.S.A
President & CEQ: K. Matsuo
FANUGCLTD

25
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Europz

GE Fanuc Automation Europe S.A.

Capital: Uss$e3.000,000
Head Office: Echternach, Luxembourg
Officer: President & CEQ; D. Avrell

Shareholders: FANUC LTD
GENERAL ELECTRIC COMFANY

FANUC Robotics Europe S.A.

Capital: £ 80,451,000
Head Office: Echternact. Luxemburg
Officen: President & CEQ; P. A. Planchock

Shareholder:  FANUC LTD

FANUC EUROPE GmbH

~e

Capital: DM28.600,000
Head Office:  Neuhausen, F. R. Germany
Officer: President & CEQ: H. Waguri

Shareholder:

FANUCLTD



FANUC KOREA CORPORATION FANUC TAIWAN LIMITED

Capital: W7.261,310,000 Capital: NT$5880.000.000
Head Office: Kimhae City, Kyongnam, Korea Head Office: Taichung, Taiwan
Officer: President & CEQ: D. K. Kim Qfficers: Chairman & CED; K. Kabayashi
Shareholders: FANUC LTD President; W. Hsiao
KOLON INTERNATIONAL CORP, Shareholder:  FANUC LTD

WHACHEON MACHINERY WORKS CO.LTD

FANUC MNOIA

-2 - .

FANUC INDIA LIMITED BEIJING-FANUC Mechatronics CO., LTD.

Capital: As.100.000,000 Capital: US%11,300.000

Head Office: Bangalore, India Head Office:  Beijing, China

Officer: President & CEO: 8. G. Kulkarni Officer: General Manager; X. Jing
Shareholder  FANUC LTD Shareholders: FANUC LTD

Beijing Machine Too! Research Institute
GE Fanuc Autornation Corporation
Beijin STRONG High-Tech Development

27
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Leisure and Relaxation
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On a broad expanse of the FANUC forest at the foot of Mt. Fuji
lie laboratories. factories. guest quarters. emplovees’
recreational facilities. Medical Center and company housing.
FANUC protects the rich natural environment under 18014001
standards with a slogan. "Pass nature and resources on to the
future.”
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For our guests

B Guesthouse
Tr o s EFNABERERIVBL L L THRAT 50HE, Visitors are warmly welcomed at the FANUC guesthouses. Here
BFLEWhTEIOT, SR EVRADOESRIZL, ol Yk they can relax to the full in a serene tranquility. in spite of very

busy business days.

{DAWTHITZY,

= E, rd

iIREE Guesthouse —{UFR & RE Ichii-Kan & Tea-ceremony house

BRE Nature Hall

EREPAVESORELZEHATHETHIEHNF—LTT, This is a multi-purpose hall for exhibitions and in-house events
I HEREELUE—ET oo LA TET T, such as the anniversary of the founding etc. The magnificent
scenery of Mt. Fuji can be enjoyed from the hall.

EIFREE Nature Hall
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Akebonc-Kan

TGRS IR K BTohEll, 2 Akebono-kan or the “Hall of the Dawn™ was built to enclose a
|- 1R A BERCOTHAEBRIN monument commemorating Emperor Showa's visit. It displays
- 607 items of historic interest relating to the period when Japan
TEhZT, . B

first opened to the West, ushering in the modern era.

HEEPHEETE
Galtery

BHRETTEREZR
Monument in commemoration of
the Emperor Showa's visit

~n
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For employees

b e AHE. ARFr— 2 S TERREFELATTH, Th
EL VLR T AP THIUITFERRLETH 2 R % 8- Tl
BUERFTLDHE L. HEPHE, TR ALIHFX L v
RomEOHZVLB) 2T,

After work. employees can find pleasure in their hobbies art the
Culture Center. They can also use the gvm or tennis courts or
take a walk in the woods, enjoving encounters with wild birds,
wild plants. or sometimes with the inhabitants of the wood such
as squirrels and rabbiis.

EREEtvvY
Medical Center

AIVF+—EVH
Culture Center

BEECD RE]
FANUC pub. “OKAMI-YA®

BT E V(LR
The cultural exhibition on the
anniversary of the founding
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Company tr,.zrg

TrrwdIvvay NUEE
Housing for families

NAY 7Y
Detached houses

Drrvoias ASIY
Apartment houses for singles &
ernployees working away from home
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FANUC Clubs

FANUC 881057
FANUC Tateshina Club

FANUC \XBvZ7
FANUC Hachijojima Club

3 EANUC 9«3y oSF(PAUR)
FANUC Wisconsin Ciubh (USA)
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CORPORATION # i
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®FANUC USA CORPORATION % Bk

e A B LB S BEEL

oME IR TH E 0XFMKRIZX Y. KOREA NUMERIC

CORPORATION% [k

®FANUC EUROPE S.A. % Paik

o7 L% TIZFANUC MACHINEX JOINT OFFICE % B

®FANUC UK. LIMITED %#Bi%

®FANUC GERMANY GmbH #Rak

oL TIHxR

o7 ILH Y TAHFANUC MACHINEX JOINT OFFICE #FANUC
MACHINEX LTDIZZE - 3%

LANHAL I LTI RART ¥ BATRTFEH % THE

o5 10H A X —FR T MR- LVRAFETHSE2 THE
IBAEE S VMR REIESREELED

oL yEYT R REEZ FANUC MECHATRONICS S.A. 2R
LRedRoaedn-Ha

o TN E—&— At ORI BEFIZLD KEIZGMFanuc Robotics
Corporation® Bz

eTHIATNLE T 7 F oy BRREUI ST 7Ty 7 A S L HE
W

A9 EEOH v I+ —HEHILENE LIV T Ly I RAERE
eACH—FKE—FER

o — ¥ TH5%
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FANUC's History

1956
195§

1959

1960
1965

1966
1968
1969
1972

1974

1975
1976

1977

1978

1980

1981

1982

1983

1984

1985

®The first NC in the Jupanese private sector was developed successfully.
@ The first commercial FANUC NC was shipped to Makino Milling
Muchine Co.. Lid.

®The first continuous path NC in Japan was developed.

®The first electro-hydraulic pulse motor was developed.

®The first open Joop NC, FANUC 220 was developed.

®The first NC for linear cutting was developed and made 4 historic
boom in Japan

@®The first all-IC type NC was developed.

@The first commercial DNC in the world was completed.

@The Fully modularized NC was developed.

@FUJITSU FANUC LTD was founded and became independent from
FUNTSU LIMITED.

®CNC was introduced.

®NC drill was developed.

®Industrial robots were developed and installed in our factory .

@Dr. Inaba. President of FANUC was rewarded with “the 6th Annual
Memorial Award of Joseph Marie Jacquard™ by the American NC Society
@The production and sale of DC servo motors were started under GETTYS
MANUFACTURING CO., INC license.

®Wire-cut electric discharge machine was developed.

®GENERAL NUMERIC CORPORATION was jointy established

in the U.S.A. by FANUC and Siemens A.G.

@“SME Engineering Citation™ was awarded to Dr. Inaba. President of FANUC
@The government of People’s Republic of Bulgaria decorated Dr. Inaba
with *Madarski Konnik Ist Degree”.

®FANUC USA CORPORATION was established.

®The Automation System Laboratory was opened.

@K OREA NUMERIC CORPORATION was jointly estabhshed

by FANUC and Whacheon Machinery Works Co.. Ld.

@FANUC EUROPE S.A. was established.

®FANUC MACHINEX JOINT OFFICE was established in Bulgaria
®FANUC U.K. LIMITED was established.

®FANUC GERMANY GmbH was established.

®The Fuji Factory was completed.

@®FANUC-MACHINEX LTD was established in Bulgaria

(formerly FANUC MACHINEX JOINT OFFICE).

®0n April 24, His Royal Highness Crown Prince Henri of the Grand Duchy

of Luxembourg visited FANUC.

®0n May 19, His Roval Highness Crown Prince Albert of the Kingdom of
Belgium (the present King) visited FANUC.

®The Emperor Showa awarded “Medal with purple ribbon™ to Dr. Inaba.
®FANUC MECHATRONICS S.A. was established in the Grand Duchy of Luemboure
@®The Technical Training Center was opened. .
@®GMFanuc Robotics Corporation was jointly established in the U.S.A.

by FANUC and General Motors.

@0n July 1. the corporale name was changed from FUIITSTU FANUC LTD 10 FANUCLTD
®0n September 19. L.adv Margaret Thatcher. the then British Prime Munister,
visited the FANUC Fuji Complex.

®FANUC AC servo motor was developed.

®The Motor Factory was completed.

#600 FANUC ROBOTICS LIMITED was jointly established in the UK. by
FANUC and The 600 GROUP PLC.

®On November 26. His Royal Highness Crown Prince Henri of

the Grand Duchy of Luxembourg sisited the FANUC Fuji Complex.

®0n July 11, His Majesty the Emperor (the then Crown Prince) visuted the FANUC Fuji Compien
@ Upon completion of the new Head Office, the CNC Factory. the Injection
Molding Machine Factory and the Basic Research Laboratory at the foot of

Mt. Fuji, the Headquarters was wransferred from Hino City, Tokyo.

®The fully electric plastic injection molding machine. FANUC AUTOSHOT, was developed.
®FANUC 0 series was developed.

#Grand Duke de Luxembourg honared Dr. Inaba with the Commandeur de
I'Ordre Grand-Ducal de la Couronne de Chene.
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1986

1987

1988

1989

1990

1991

1992

1995

1998

1999

2000

®The Centrul Technical Center. the Robot Assembly Factory and the
Production Technology Laboratory were construcied m the Headquariers are:
®The Memorandum of Agreement was signed with General Electric 10
establish a joint veniure company for factory automation |

®On October 13, the Emperor Showa visited FANUC Headquariers
®FANUC TATWAN LIMITED was established.

®GE Fanuc Automation Corporation wag jointly established in the
U.S.A. by FANUC and General Electric. Under the new JV company.
three operating companies. 1.e.. GE Fanue Automation North Amenca
Inc..inthe U.5.A_, GE Fanue Automation Europe S.A. in Luxembourg
and Fanuc GE Automation Asia Lid. in Japan were established.

The Asian company was established in 1987,

@®Dr. Inaba was rewarded with “J. F. Engelberger Award jor Techneal
Development™ by Robatie Industnies Assaciation,

®The FANUC Medical Cenier was established.

@The FANUC Collection of Histoncal Ar Materials was established.
®Dr. Inaba was awarded “the 1987 M. Eugene Merchant Manufaciuring
Medzal” bv ASME / SME of the U.S.

®The Electric Circuit Board Laboratory was established.

®The Product Development Laboratory was constructed in the
Headquarters area and transferred from Hino. Tokvo.

®On June 23. His Royal Highness Prince W illem Alexander of the
Netherlands visited FANUC Headquarters.

®The FANUC Culture Center was opened.

®The Foundation for Promotion of Advanced Automauon Technology was established.
®The Laser Laboratory was established.

®Dr. Inaba was awarded with “Grand Officier de 1'Ordre de Mente du
Grand-Duche de Luxembourg™ by the Grand Duke of Luxembourg.
®The Tsukuba Factory was consiructed.

®1is Majesty the Emperor awarded “Medal with blue ribbon™

to Dr. Inaba.

@A monument was erected in commemoration of the visit of Emperor
Showa to FANUC (its saya-do or “building 1o enclose ir” was named
Akebono-Kan).

®The System Factory was constructed.

®The Hayato Factory was constructed.

®FANUC Robor School was established.

@Dr. Inaba was elected as 2 foreign associate of the National Academy of
Enginecring of the United States.

®(GMFanuce Robotics Corporation was restructured to FANUC's wholly
owned share hoiding company. FANUC Robeotics Corporation, :ogether
with its subsidiaries. FANUC Robotics North America. [ne, and FANUC
Roboucs Europe 5.A.

®BEUING-FANUC Mechatronics CO., LTD was jointly established by
FANUC and the Beijing Machine Tool Research Institute of the Mimstry
of Machinery Industry of China.

®0n April 20. His Roval Highness Crown Pnince of Lunembourg visned FANUC
®0On July 8, completion ceremony of the factory of Fanue India Limited was held.
®TATUNG-FANUC ROBOTICS COMPANY was jorntly established in
Taiwan by FANUC. TATUNG COMPANY and GE Fanue Automation
Corporation.

®FANTC GE Auwomation Smu‘xporc Pre. Lid. was jontly established in
Singapore by FANUC and GE Fanue Autoration Corporation.

®Dr. Inaba was decorated with “the Second Cluss of the Order of the
Sacred Treasure™.

®On May 16, the honerable Dato” Seri Dr. Mahathir Mohumad. Pnme
Minister of Malaysia. v isited FANUC,

#The new Servo Motor Factory was eonstructed.

#@Shanghzi-FANUC Robouics CO.. LTD. was jointly formed in Cnina by
FANUC and Shanghai Mechanical & Electric Industrial Invesument Corp.
®0n Mav 15, His Excellency Mr. Natsagnn Bagebundi. the President of
Mongolia visited FANUC with his wife.

@O0 April 8, Their Majestics the Emperor and the Empress of Japan
visited FANUC with Therr Royal Highness the Grand-Duke and the
Grand-Duchess of Luxembaourg.

®The Sheet Metal Factory was compicted

®The Nature Hall was completed.

®Fanuc India Limited was restructured to FANUC's fully owned company.
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Overseas Affiliates

®AMERICA

GE Fanuc Automation Corporation

Charlottesville, Virgimia U.S.A

GE Fanuc Automation North America, Inc.
Charlottesville Virginieg U S.A. mE804-878-5000
FANUC Rabotics North America, Inc.

Rocnester Hills Michigan U.S.A. 1®248-377-7000
FANUC AMERICA CORPORATION

Hoffman Estates, llinois U.8 A, 1@847-898-5000

@®EUROPE, THE MIDDLE EAST and AFRICA
GE Fanuc Automation Europe S.A,
Echtermach. Luxembourg ®727879-1
FANUC Robotics Europe S.A.

Echternach Luxembourg w727777-1
FANUC EUROPE GmbH

Neuhausen ad.F Germany ®7158-187203
FANUC FRANCE S.A.

Boissy-St-Leger. France 1 1-4569-6333
FANUC GERMANY GmbH

Neuhausen a.d.F Germany M7158-187300
FANUC UK. LIMITED

Ruislip, Middiesex, United Kingdom

10 1895-634182

FANUC ITALIA Sp.A.

Milang, ltaly  B02-4830-3114

FANUC IBERIA, S.A.

Earcelcna, Spain WB3-884-4820

FANUC TURKEY LTD.

Istanbul, Turkey MW218-32813548

FANUC BULGARIA CORPORATION

Sofia, Bulgana Mm2-983-3319

FANUC SDUTH AFRICA (PROPRIETARY) LIMITED
|s&nd. Scutn Africe 1.11-382-3610

@®ASIA and QCEANIA
FANUC KOREA CORFPORATION
Kimhae City, Kyongnam. Korea
FANUC TAIWAN LIMITED
Tachung. Taiwen B4-3598-9101

FANUC INDIA LIMITED

Bengalore. India  1E80-852-0057
BEIJING-FANUC Mechatronics CO., LTD.
Beijing, China 1K 10-6288-4726
TATUNG-FANUC ROBOTICS COMPANY

Tapel. Taivan m2-2552-5252
SHANGHAI-FANUC Robotics CQ., LTD.
Shanghai, China |21-6249-9332

FANUC HONG KONG LIMITED

Kowloon, Hong Keng 1 2375-0026

FANUC THAI LIMITED

Bangkok, Thailand M2-883-3343

FANUC SINGAPORE PTE. LTD.

Singapore. Singapore  E567-8558

FANUC MECHATRONICS (MALAYSIA)SDN. BHD.
Kuzla Lumpur. Malaysia 183-784-4240
PT.Fanuc GE Automation Indonesia

Bandung indonesia M22-312-875

FANUC OCEANIA PTY. LIMITED

Rydaimere. N.S.W.. Australia H2-9838-4677
EANUC PHILIPPINES CORPORATION

Meatro Manita, Philippings M 2-882-7808

H055-346-0122
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The Star of Hope
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FANUC LTD
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