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Invited Presentations

Major invited presentations, some of which included formal papers are

listed below.

April 1988:

April 1988:

Sept. 1988:

February 1989:

April 1989:

May 1989:

June 1989:

August 1989:

Dr. Sundaresan Jayaraman

Swedish Institute for Textile Research
"Computer Integrated Manufacturing Research in
Textiles/Apparel”

Dr. Sundaiesan Jayaraman

Chalmers University of Technology faculty meeting,
Sweden

"Research on Textile Structures and CIM in Textiles"

Dr. Sundaresan Jayaraman

Bobbin Show, CIM Research Committee Conference
"An Architecture for Apparel Manufacturing:
Methodology Selection Criteria"

Dr. Wayne Tincher
Atlanta Textile Club Meeting
"Apparel Research at AMTC"

Dr. Sundaresan Jayaraman
International Conference on Textile Education, Clemson
"Designing a Textile Curriculum for the 90°s"

Gerry Doubleday and Frank Mewbomn
1-day conference at (ieorgia Tech
"Improving Profits by Eliminating Guesswork"

Gerry Doubleday
Total Productivity Involvement Conference, Nashville, TN
"Improving Profits by Maximizing Productivity"

Dr. Bill Riall
AMTC UPS Applications Workshop
"Cost Justification of UPS and Other Advanced

Equipment"




August 1989:

Sept. 1989:

Sept. 1989:

October 1989:

October 1989:

October 1989:

November 1989:

February 1990:

Dr. Sundaresan Jayaraman
International Joint Conference on Artificial Intelligence
"On a Manufacturing Enterprise Architecture"

Dr. Sundaresan Jayaraman

Panel member

International Joint Conference on Artificial Intelligence
"On a Manufacturing Enterprise Architecture"

Dr. Sundaresan Jayaraman

Dr. P. Tung

American Chemical SOciety Annual Conference, Miami
"On Three Dimensional Multilayer Woven Preforms for
Composites”

Dr. Mike Kelly
Human Factors Society National Conference, Denver
"Human Factors in Apparel Manufacturing"

Dr. Sundaresan Jayaraman

Session Chairperson

NIST Workshop on Apparel Product Data Exchange
Standards

"An Engineering Design Approach to APDES"

Dr. Charlotte Jacobs-Blecha

Dr. Jane Ammons

Joint National Conference of the Operations Research
Society of America and the Institute of Management
Science

"Cut Order Planning for Flexible Trouser Manufacturing"

Dr. Mat Sikorski
Fiber Society Conference, Raleigh
"In-Process Quality Control in Apparel Manufacturing"

Dr. Bill Riall

2nd International Conference on Manufacturing
Technology

"Economic Justification of Technology Acquisition: New
Direction and Evidence from the Apparel Industry"




April 1990:

April 1990:

April 1990:

April 1990:

April 1990:

May 1990:

May 1990:

May 1990:

May 1990:

May 1990:

Dan Ortiz
Private Rehabilitation Suppliers Annual Conference
"Research on Human Factors in Apparel Manufacturing”

Dr. Wayne Tincher
Georgia Tech CIM Center Industry Board Meeting
"Apparel Manufacturing Research at Georgia Tech"

John Adams
Georgia Tech Research Center Conference
"Multi-Unit/Multi-Campus Project Administration"

Dr. Mike Kelly
Biennial Symposium on Psychology in DoD
“Human Factors in the Manufacture of Military Uniforms"

Dr. Mike Kelly
Human Factors Society Conference, Atlanta Chapter
"Human Factors in the Manufacture of Military Uniforms"

Dan Ortiz

Ted Courtney

AMTC Ergonomic Applications Workshop
"Results of AMTC’s Human Factors in Apjarel
Manufacturing"

Dan Ortiz
International Apparel and Clothing Design Conference
"Human Factors in Apparel Manufacturing"

Dr. Wayne Tincher
International Apparel and Clothing Design Conference
"Apparel Research at AMTC"

Dr. Sundaresan Jayaraman

The Resurgence of Textile Excellence: A Roadmap for
Success in the 90’s

"Material Handling: The Key to Global Competitiveness"

Dr. Sundaresan Jayaraman

First International Symposium on World Class Textile
Manufacturing

"Material Handling: The Key to World Class
Manufacturing”




June 1990:

June 1990:

June 1990:

Education

June 1990:

July 1990:

July 1990:

August 1990:

October 1990:

October 1990):

Dr. Wayne Tincher

Georgia Tech Minorities Undergrad Research Program
Meeting

"Apparel Manufacturing Research at Georgia Tech"

John Adams
Technology Transfer Society, Dayton, Ohio
"University Programs Stimulating Technology Transfer"

Dr. Sundaresan Jayaraman
Annual Conference, American Society for Engineering

"Designing the Manufacturing Engineer of the Future"

Dr. Sundaresan Jayaraman

Annuai Conference, American Society for Engineering
Education

"Programming and Software Tools: Need for a
Synergistic Approach”

Dr. Sundaresan Jayaraman
International Clothing Conference
"KES Properties of Difficult-to-sew Fabrics"

Dr. Sundaresan Jayaraman

International Frontiers in Education 1990 Conference
"The Challenge of Educating the Engineering Class of
2000"

Dr. Mike Kelly

International Conference on Human Aspects of Advanced
Manufacturing and Hybrid Automation

"Human Factors in Advanced Apparel Manufacturing"

Dr. Mike Kelly
National Society for Performance and Instruction, Atlanta
"Mistakes and Pains"

Dr. Bill Riall
Technology and Humanities Conference
"Technclogy Choice in a Free-Market System"
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Published Articles by AMTC Staff Members

AMTC Quarterly

"Model of the Manufacturing Process"
By: Sundaresan Jayaraman

Status: published August 1988

AMTC Quarterly

"Apparel Manufacturing Architecture: The Function Model
By: Sundaresan Jayaraman

Status: published May 1989

ASTM Standardization News
By: Bonnie Lann

Computer Aided Problem Solving for Scientists and Engineers
Book published by McGraw-Hill Publishing, New York

By: Sundaresan Jayaraman

Status: to be published in late 1950

Human Aspects of Advanced Manufacturing
"Human Factors in Advanced Apparel Manufacturing"
By: Mike Kelly

Status: published Auogust 1990

International Journal of Clothing Science and Technology
"Discrete Event Simulation of Trouser Manufacturing"

By: Jude Sommerfeld and Wayne Tincher

Status: submitted April 1990

Journal of the Textile Institute

" "Designing a Textile Curriculum for the 90°’s: A Rewarding Challenge"

By: Sundaresan Jayaraman
Status: accepted Sept. 1989

Proceedings of the Biennial Symposium on Psychology in DoD
"Human Factors in the Manufacture of Military Uniforms"

By: Mike Kelly

Status: published April 1990




Proceedings of the Second International Conference on the Management
of Technology

"Economic Justification of Technology Acquisition"

By: Bill Riall

Status: published 1990

Proceedings of the International Conference on Textile Education
(refereed)

"Designing a Textile Curriculum for the 90’s: A Rewarding Challenge"
By: Sundaresan Jayaraman

Status: published April 1989

Proceedings of the American Society for Engineering Education 1990
Annual Conference

(refereed)

"Designing the Manufacturing Engineer of the Future: An Educator’s
Perspective"”

By: Sundaresan Jayaraman

Status: published June 1990

Proceedings of the AMerican Society for Engineering Education 1990
Annual Conference

(refereed)

"Programming and Software Tools: Need for a Synergistic Approach to
Computers in Engineering Problem Solving"

By: Sundaresan Jayaraman

Status: published June 1990

Proceedings of the International Frontiers in Education 1990
Conferences

(refereed)

"The Challenge of Educating the Engineering Class of 2000"
By: Sundaresan Jayaraman

Status: published July 1990

Textile Research Journal (refereed)

"Design and Development of an Architecture for Computer Integrated
Manufacturing in the Apparel Industry Past I: Basic Concepts and
Methodology Selection”

By: Sundaresan Jayaraman and R. Malhotra

Status: published May 1990




Textile Research Journal (refereed)

"Design and Development of an Architecture for Computer Integrated
Manufacturing in the Apparel Industry Part II: The Function Model"
By: Sundaresan Jayaraman and R. Malhotra

Status: published June 1990

Textile Research Journal (refereed)

Vol. 59, no. 4, pp. 237-243

"Weave Room of the Future Part I - Team Approach to Operations: A
Simulation Study"

By: Sundaresan Jayaraman and R. Malhotra

Status: published 1989

Textile Research Journal (refereed)

Vol. 59, no. 5, pp. 271-274

"Weave Room of the Future Part II - Monitored Data for Real-Time
Resource Allocation”

By: Sundaresan Jayaraman and R. Malhotra

Status: published 1989

Textile World

"Materials Handling in the Textile Industry”
By: Sundaresan Jayaraman

Status: published Dec. 1989
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Evaluating New Technology

equipment and methods of production offer

the apparel industry opportunities to mod-
ernize and gain a competitive edge in the apparel
industry. Among them are computer-aided de-
sign; computer assistance in virtually all manufac-
turing areas; new methods for organizing, track-
ing, and managing production; and opportunities
for integrating various aspects of the business.
Many of the benefits offered by these opportuni-
ties are difficult to quantify. As a result, industry
cften tends to overlook them. However, when
these benefits are ignored, significant current
profits and future opportunities may both be lost.

V arious technological developments in both

The application of each technology offers a similar
set of benefits. However, the characteristics of
each technology and differences in applying each
technology cause the level of benefits to vary.

The list (on the right) of common, but difficult-to-
quantify benefits are examples to consider when
evaluating equipment purchases. All are impor-
tant considerations, and many may be critical to
making the right choice.

Proper consideration of these benefits demands
that information be shared among several facets of
the business, particularly production and market-
ing, and that plans be developed jointly.

Research is currently underway to develop specific
approaches to incorporating these benefits into
the equipment evaluation process. For more in-
formation concerning this research, please contact
the AMTC office at (404) 894-3636.

0 Experience: easier upgrading when even
newer technologies become available.

O Quality: fewer rejects, less rework, greater
customer satisfaction.

O Integrated Production Functions: improved
line balancing; quicker response to changing
product demands; improved management infor-
mation on quantity, quality, and timeliness.

0 Human Factors: increased safety, lower em-
ployee turnover, improved morale, improved pro-
ductivity, reduced training requirements.

O Precision: less scrap, increased manufacturing
speed and accuracy.

0 Plant Layout: reduced need for future con-
struction, greater flexibility in organizing material
flow and equipment placement.

0 Material Handling Efficiency. reduced work-
in-process and final goods inventory, reduced
throughput times allowing a quicker response to
customer needs.

O Adaptability: to new markets, products, and
designs; less manufacturing system obsolescence.

Dr. William Riall
Economic Development Laboratory
Georgia Institute of Technology

Sponsored by the United States Defense Logistics Agency
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Chair Design Criteria
for Employee Workstations

\\\\\\\

operator productivity while reducing the

incidence of lower-back-related health
problems. In general, a workstation chair should
ineet all of the following criteria:

S well designed chair will help maximize

1. The chair should have five legs for structural
stability. It should be on casters if the operator
stands and sits or frequently moves about at the
workstation. If workers must place or obtain ma-
terials to or from their side, the chair should
swivel to prevent upper budy twisting.

2. The height of the chair seat should be adjust-
able, usually between 15 and 21 inches for sitting
tasks. For alternate sit/stand workstations, the
chair height should be compatible with the
heights of the work surfaces, such that the rela-
tionship between the upper body and the two
work heights stays the same. Footrests should
also be provided. They should have a nonskid
surface, be 12 inches to 16 inches long, and
slope 30 degrees or less.

3. The backrest should be between 13 inches and
18 inches wide and casily adjustable between 4
inches and 9 inches above the seat cushion. If
the backrest is nonadjustable, it should start no
higher than 4 inches above the seat cushion, and
extend about 18 inches up.

continued

—
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Georgia Institute of Technology
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People Can Make (or Break) New Technology Systems

CASE 1: A large apparel manufacturer had purchased $250,000 worth of computer-con-
trolled manufacturing equipment to upgrade its operation. But after 15 months, instead of
contributing to productivity, the system sat idle in the middle of the plant. Managers were
puzzled and disillusioned. Workers were disgruntled. And someone seriously proposed that
the firm donate the equipment to a local university because it wasn’t working out.

CASE 2: A small apparel manufacturer had purchased $300,000 worth of computer-con-
trolled manufacturing equipment to increase its competitiveness in a tight market. After 9
months, production output was up by 50%, unit costs were down by 40%, and the firm had

new contracts because of its shorter response time. The system also helped reduce operaior
absenteeism and tardiness.

The difference between the two cases above is not just plant size or capacity. Nor is it the
compatibility of the system with the operation — both plants had technical problems that had to
be ironed out with the vendor. What is different is the approach that was used to implement the
new technology. Georgia Tech researchers studied the first case in-depth and compared results
with successes such as the second case. Lessons that other plants can leam are as follows:

W Be careful to provide sufficient time and talent to implement the system and get
it running to the point that it is accomplishing at least some of the established
goals. It will probably take more than you think it should.

B If the new technology represents a radical shift in production methods, treat it
as an R&D project until all the operational bugs have been worked out by your
people and with your product.

W Many computer-controlled systems require some coordination across depart-
mental boundaries. A high-level manager must ensure that this coordination
actually occurs. A staff engineer who must beg the plant manager for support and
resourzes will not be able to implement the system effectively without this “cham-
pion” at a higher level.

B Workers unfamiliar with the equipment probably won’t be as enthusiastic about
the new system as you are. In the early periods of implementation, try to show
concem for (1) their problems in learning to use the new equipment, and (2) the
constant adjustments they will need to make while management and engineering
tinker with the system.

W Involve workers with various aspects of the technological change so that they
feel they have some control over the changes.

Dr. Charles K. Parsons
Georgia Institute of Technology

College of Management
A Unit of the Georgls Institute of Technology
Southern Tech Apparel/Textlie Center 02/89 Southern Coliege of Technology
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any decisions that managers make are

Strategic Management
strategic — the effects can be major and

M have irreversible consequences for the

organization. Managers therefore should seck
strategies that capitalize on internal strengths,
take advantage of external opportunities, temper
internal weaknesses, and minimize the impact of
external threats.

Strategic management requires research analysis,
decision-making, commitment, discipline, and a

willingness to change. The action goals estab-
lished in the process should concentrate on
doing the right things (effectiveness) along with
doing things right (efficiency). The organiza-
tion’s success or failure can reflect how fully the
strategies were developed.

The strategic management process consists of
three stages.with feedback loops at each stage:
strategy formulation, strategy implementation,
and strategy evaluation.

l, Strategy L Strategy . Strategy
[ Formulation T Implementation Evaluation
Perform Establish goals
external [~ Identify . 1. Management
audit threats | Establish |_| 2 Marketing
! and objectives 3. Finance
opportunitics y 4. Production
5. Rescarch and
development
Idenufy ] l
current 3
missions, R 1‘5‘3“'5“, . Allocate |, Mc;avs;t;rc and
objectines, company resOUrces Y uate ‘
and mussion ‘ performance
Mlatluyaes i + 3 ‘
l————- Establish pohcies
1 Management
Idenuly L - 2 Markeung
y weaknesses Establish |1 3 Finance
Petform and strategics 4 Producuon
internal [+ strengths 5. Rescarch and
audst development
Fecdback ‘ .
Source  Fundamentals of Strategic Managemeny, Fred R. Dawvis, 1986 Bell & Howell Company continued
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Workable for Apparel

Flexible Manufacturing Systems

What is it?

A Flexible Manufacturing Systems (FMS) is a
manufacturing philosophy in which each
work station can process a variety of workpieces

with relatively short changeover times. FMS is
intended to serve the middle ground of batch
manufacturing where the workpiece variety is
too low for dedicated processes and too high for
stand alone machines.

Q Is a high level of automation required?
A- Not necessarily. The level of automation
should be based on the availability of the
technology required to meet manufacturing re-
quirements in a cost-effective manner. However,

computer integration may be required to allow
standard equipment to operate as a unit.

Q What are the benefits?
A The notion is to apply a se. of more gen-
cral purpose tools to produce a greater
range of products. Flexibility can be viewed as a
firm's ability to vary what it produces — to adjust
operations at any moment to changes in the mix
of products the market demands, or to increase
productivity through improvements in production

processes and product innovation Other benefits
include reduced total throughput time, reduced

level of total inventory (raw materials, work-in-
process, and finished goods), and broader style/
fabric capabilities.

Q What are the requirements for FMS?

Lay and Webb (1988) have described
some of the requirements for the apparel
industry as follows:
O Smaller lot sizes
O Quality assurance at the source
O Broader operator skill bases, featuring cross-
training and the ability to accommodate job
changes quickly
O Greater employec involvement in the total
manufacturing process
O New forms of employee motivation and
compensation, including more emphasis on
group cffort and total performance rather than in-
dividual productivity
O Development of problem prevention methods
O More sophisticated information systems and
computer controls of workflow.

What changes in the apparel industry
are needed to take advantage of FMS?

Lay and Webb (1988) suggest the follow-
ing approaches to making the apparel
industry more flexible. First, there must occur an
integration of the planning and support systems
that surround the manufacturing process with the
continued

Sponsored by the United States Defense Logistics Agency
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Save Money By Repairing Air Leaks

L

caks in compressed air lines cost money. Man-
agers at one apparel plant where knit shirts are
cut, sewn, and finished found out just how

significant these leaks can be. They saved almost
$600 a year by repairing five leaks at a cost of $50
each That's a simple payback of less than a year.

Georgia Tech's Energy Resources Group has pre-
parcd a table to enable quick calculation of the

Power cost = 3 leaks x 167.80 x (2.000/2 000)hr + 2 leaks x 41,80 x (2.000/2.000)hr = $587.00
yr yr

power costs associated with compressed air leaks.
The apparel plant mentioned above found five leaks,
three at 1/8 inch in diameter and two at 1/16 inch.
Air compressor discharge was 70 psig (pounds per
square inch gage). At a power cost of 5¢ per kilo-
watt-hour and 2,000 hours of annual operation, the
plant was wasting 5,242,000 cubic feet of free air per
year at an ertergy cost of $587. A sample calculation
using the table values are shown below:

leak leak

mHOIC Free Air Wasted | Cost of Power Wasted' [dollars/year]

ameter
[inches] | [cublc feet/yearl | ;¢ 4o /wn | at 5¢/kwh | at 6¢/kWh
3/8 13,493,000 |$ 1,210.00 |$ 1,506.80 |$ 1,808.00
Bv 2 leak of ai 1/4 5,981,000 534,00 670.00 804.00
ya 765* orair 1/8 1,498,000 134.00 167.80 201.00
at /U psig 1/16 374,000 33.50 41.80 50.00
1/32 94,000 8.40 10.50 12.60
3/8 18,037,000 | $1,995.00 [$ 2,494.00 |$ 3,000.00
, o 1/4 8,105,000 885.80 | 1,107.00 | 1,331.50
B;f‘]‘ggkp‘;{;” 1/8 2,009,000 221.90 | 27670 |  332.90
1/16 507,000 55,25 69.04 83.00
1/32 126,000 13.80 17.00 20.70

1Based on nozzle coefficient of .65,

*Based on 18 brake horsepower per 100 cubic feet of free air per minute
for 70 psig air and 22 brake horsepower per 100 cubic feet of free air
per minute for 100 psig air.

Adapted from Indusuial Energy Extension Service Energy Tip No. 13

Note: Table shows values for 2,000 hours of operation. To obtain values
for different hours of operation, multiply table values by theratio of actual
hours to 2,000 hours.

Hint: Use a soap & water solution to find the exact location of a leak

— e,

Sponsored by the Uniled States Defense Logistics Agency
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AMTC prepares to occupy new building in Marietta

The flurry of construction activ- Haddock. operations manager with  attract more students to this very
ity is almost over as our team pre- AMTC and head of the Apparel exciting but understaffed field."
pares to install equipment at the and Textile Engineering Current graduates, added
new AMTC demonstration site. Technology Department at Haddock, receive four to six lucra-

Equipment agreements have Southern Tech. "We also expect to tive job offers each. PY
been signed with Gerber for its

creative designer. computerized
marker maker and grader. the S95
computer-driven cutter, and the
Gerber Mover. Durkopp has
agreed to provide machines for
sewing darts. button holes. and fly
assemblies. Sunbrand, General
Services Data (GSD). and Mr.
Engineer will provide software
packages for our CIM network.
Other agreements with companies
such as YKK. Juki. and IBM are
pending.

AMTC is a "center within a
center,” an integral part of the new
W. Clair Harris Apparel and
Textile Center building on the
campus of Southern Tech in
Marietta. Georgia.

The 20.000-square-foot facility
was made possible by funding rec-
ommended by the Georgia Board
of Regents and received from the
research consortium established
by Governor Joe Frank Harris. In
addition to AMTC. the building
will house four classrooms, five
high tech laboratories. and an §0-
seat lecture hall.

"This is our opportunity to

showcase state-of-the-art apparel A ribbon-cutting ceremony will mark the grand opening of the W, Clair
and textile manufacturing. Our Harris Apparel and Teatile Center on Sc'p!wnbcl 26. AMTCs first
current students will gain valuable demonstration is scheduled for October 24-2

hands-on training. That means a
lot to industry today," says Larry
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AMTC Demonstration a Success

Photo by Gary Meeks

ver 200 manufacturers, suppliers and re- Marietta and is operated jointly by Georgia
O searchers attended the first major demon- Tech and the Southern College of Technology
stration at the Apparel Manufacturing Tech- under the sponsorship of the U.S. Defense
nology Center on October 21. The center is Logistics Agency.

located on the Southern Tech campus in

A student shows visutors and staff how the Gerber $-95
hugh-speed cutter amtomatically spreads then cuts one or
two-plx fubric held under vacuum,
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AMTC'’s first research project, Design & Development of an Apparel Manufacturing
Architecture, has been underway for over nine months. In this special issue of the
Quarterly, the project’s researchers describe the progress made to date. Six other
research endeavors are in progress and will be featured in future issues.

TO develop an effective architecture, research- (CIM) involves the use of computers for the integration of
ers sought an industry partner to participate in the various operations of an apparel enterprise (see
the project. Oxford Slacks of Monroe, Georgia, Figure 1):
offered to join forces with AMTC. Through
Oxford’s support and substantial contributions, » Fashion and Product Design
the function model was formulated. « Marketing and Sales
*» Merchandising
Melissa Bailey, Oxford Slacks’ Divisional » Production Planning
Production Planning Manager, believes that the » Materials Requirement Planning (MRP)
joint research effort has been rewarding for both « Manufacturing
parties. According to Ms. Bailey, “The architec- » Materials Handling
ture project has been very interesting, .od Oxford + Quality Control
is pleased to play a role in AMTC’s activities.” « Administration
« Financial and Business Management

Here, the terms CIM and CAM are used interchangeably.

Ap p a re | M a n ufa ctu ri n g . An irpponant prere_quisite f(.)r successfully implement-
. ing CIM in the apparel industry is a fundamental study and
Arch Ite ctu re: analysis of the three major facets of the enterprise: func-
H tion, information, and dynamics [2]. (See IDEF Methodol-
Th e Fll n th on M 0 d e I ogy box for an explanation of the three facets.) Such a
by Sundaresan Jayaraman and definition of the enterprise is known as the architecture.

Rajeev Malhotra
Georgia Institute of Technology

School of Textile Enginecring AN ARCHITECTURAL APPROACH
Introduction TO CIM
In its efforts to become more competitive, the textile/ The word architecture connotes a coherent and solid
apparel industry is concentrating on adopting structure based on a strong foundation and embodies a
hi-tech concepts such as Computer-Aided Manufacturing goal-oriented design strategy. More specifically, an archi-
(CAM) {3]. CAM entails the effective utilization of tecture for apparel manufacturing denotes a frameworh for
computer technology in the management. control. and the representation and analysis of the enterprise. Because 1t
operations of the manufacturing facility through direct or will serve as a blueprint for implementing CIM 1n the
indirect computer interface with a company's physical and apparel industry, the architecture should be developed first.

human resources | 1}. Computer-Integrated Manufacturing
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Editor's Note

Apparel and textile students assouated with the AMTC
project learn the use of computers and robotics mn design,
manufacturing and quality control. Intensive classroom and
laboratory instruction combimed with hands-on expernence
in the demonstration center. prepare students for quality

careers in the textile, apparel industry.

Realizing that much of the student activities and

articles in future issues about student accomplhishments m
the hope that industry will utilize the Center as a resouree

involvement in the research projects conducted at AMTC is

AMTC Student Profile

A famibiar figure in the labs and offices
of AMTC is Teresa Bianchi. a graduate
technician and administrative assistant
who joined the staff in early 1989.
Teresa was hired when Taylar Leigh,
AMTC's original graduate technician,
left Southern Tech o join the Gerber
Garment Technology Center. Prior to
leaving, Taylar instructed Teresa on the
Gerber Creative Design System, a state-
of-the-art unit which includes an
imaging screen. scanner, 2D/3D
camera and laser printer.

This parucular Gerber system atlows
alterations of a design 1o be performed
totally by the operator. Colors and
patterns can be changed by simply
entenng a command.  Designs ¢an be
altered by using a styhst pen for adding
or deleung features.  For example,
Teresa can change a long-sleeved
casual dress to a sleeveless evening
design by "drawing" the desired
features on top of the existing one.
This capability combined with the
scanner and camera allows AMTC
visitors to obsenve immediate changes
in garment design - Demonstrating the
Gerber Design System to visitors and
students alike, is just one of Teresa's
many responsibilities at the demon-
stration center.

A native Atlantan, Teresa is earning

a master's degree in Southern Tech's
School of Management. She has an
undergraduate degree in Clothing and
Textiles from Florida State University,
and completed the requirements for

for future employees.

Southern Tech's Associate degree in
Textile Engineering this past year.

Teresa will complete her studies at
Southern Tedh in 1990 after which she
hopes to pursue a career in
manufacturing and technical equipment
sales, "I believe that the textile apparel
industry is a viable field for students
today." states Teresa, This is apparent
in the educational investment she has
made to date and continues to plan for
in the future,

AMTC s hopeful more ot :
students like Teresa will b d
by the advent of advanced a-
mg and management techin o

SEPTEMBER 1989

obsened only by our staft, we felt it worthwhile w devote a
section of the Quarterly to the students. W hile 1t 15 not
possible to write about each student. 1t 15 possible to
highlight students which are representatine of those
contributing to our projects. We will continue o indude

Lee Wilder/ Ella Street
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Modular Group Presentation Experiences
"Real-World" Problems

ast October, the Apparel Manufacturing

Technology Center's pilot plant took on a
new product, the camp short. and a new
concept, modular manufacturing.

For several months, technicians at the center
have studied real-world modular work groups
and deliberated on the best implementation
scheme for AMTC. The camp short was
selected because of its manufacturing simplicity
and its compatibility with AMTC's original
product, the Navy utility denim trouser.
Programmable cutting, bundle sub-assembly,
and unit production final assembly are still used
to manufacture the trousers. A separate
modular area has been established for sub-
assembly of the camp short.

The concept was first demonstrated
October 11 at AMTC's Modular Manufacturing
Workshop. Participants watched a “start-up”
modular group experience some common
problems of real-world modular manufacturing.
such as unbalanced work flow and lack of
sufficient operator cross-training.

The modular group ran a total of 12 hours on
October 10 and 11. Work How began to
smooth out after eight hours. but constant
supervision was required. To increase the
group's flexibility, AMTC employed the
advanced technology equipment in figure 1.

conttonnueed on page 3

Left Dale Rewchman, a sophoin e al Southernt Lech, s sy
topstitching pocket flaps teuh the new: programmable tacker
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50 Years on the Job at Tennessee Apparel

Florence Harper has spent more than 50 years at
Tennessee Apparel. She feels good about the company
and the company feels the same about ber. This
article looks at Florence and some of the things that
Tennessee Apparel does to retain loyal employees like

Florence.

lorence Harper believes that being

a sewing machine operator is a
worthwhile occupation. “If I was 18
today, I'd come here to work — it's
still a good job for young people
today.” And after more than 50 years
at Tennessee Appatel in Tullahoma,
Tennessee, Florence isn't planning on
quitting, either.

Instead. she works four days a
week making belt loops because 1 like
the people.” And her fellow employ-
ces evidently like Florence, too. Last
year at the annual picnic, she was
showered with gifts designed to show
appreciation of her long-term commit-
ment to the company. Among the
items received were 50 red carnations,
50 silvers dollars, 50 diet Cokes (her
favorite drink), and 50 free meals at her
favorite restaurant. All of these were
presented under a huge banner that
read “Florence Harper Day — 50 Years
of Service.”

Tennessee Apparel now boasts
three plants, more than 500 employees,
and equipment that could make other
firms envious Competitors might also
envy the apparel company's ability to
attract and keep loyal employees.
Florence is not the first to put in 50
years of service at Tennessee Apparel.
Novella Waller reached that milestone
in 1970, and 12 other employees
currently have over 30 years of service
And, according 1o Personnel Manager

After 50 years, Florence Harper still
belts them out. Among ber other
achilevements, she bas sewn more than
150 million belt loops.

Carol Davis, a significant percentage of
employees leave only to come back
and reapply for their old jobs.

That helps to explain Florence's
advice to new workers. “No matter
where you go, it won't get any better
than here.” When asked what makes
her stay, Florence explains that satisfy-
ing relationships with supervisors and
co-workers, good working conditions,
Christmas bonuses, attendance awards,
and job security are important factors.

Sponsored by the United States Defense Logistics Agency

Before she underwent open-heart
surgery, Florence approached Vice
President for Operations Ted Helms
about safeguarding her position  Ted
replied, “Of course, it wouldn't look
right without you here.”

According to President John
Nicholson, better working conditions
and better eamings potential enable
this manufacturer of military uniforms
to attract and retain a loyal workforce.
“One of the things we can sell is that
we're running items without a lot of
fabric and style changes so it's easier to
maintain your earnings,” he notes. But
more important, when changes are
introduced, earnings are protected
through guarantees that allow workers
time to get up-to-speed on new equip-
ment or new fabrics and styles.

For example, when the com-
pany purchased a Gerber cutter,
management was not sure it would be
an improvement for quite a while. In
fact, management was willing to risk
some financral losses for a imited time
before the machine actually paid for
uself in increased producuvity. Greater
precision in cutting, of course, can
increase the productivity of sewing
machine operators by reducing rework.

“You have to sell employees on
new equipment before it's even
installed,” Nicholson explains. "We
nstall new equipment on a trial basis

continued on page 5

Apparel
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News Release

Research Communications Office
Georgia Institute of Technology
Atlanta, Georgia 30332

(404) 894-3444
CONTACT: Connie Cummings (404) 8§94-2452
or Mark Hodges (404) 894-6987
GEORGIA TECH TO MANAGE APPAREL For Immediate Release
ADVANCED MANUFACTURING CENTER September 28, 1987

ATLANTA, GA - The U.S. Defense Logistics Agency has awarded Georgia Tech
a three-year contract, valued at more than $5 million, to manage a center for developing
and demonstrating new technologies in automated apparel manufacturing.

Tech will develop one of three Apparel Advanced Manufacturing Technology
Demonstration Centers sponsored by the Defense Logistics Agency. The other two are
being initiated at Clemson University and the Fashion Institute of Technology in New
York. The Tech center will become operational in spring, 1988, says program manager
John Adams of Tech's Economic Development Laboratory. ‘

Tech will work with processes for manufacturing four types of military shirts first,
and deal with civilian shirts and military trousers later.

Much of the Tech center’s research will take place at a 5,000-square-foot
demonstration plant located on the Southern College of Technology campus in Marietta.
Industry will loan or donate the necessary equipment for the plant.

Dr. Wayne Tincher, a professor of textile engineering at Georgia Tech, will head
the center’s research and development program, while Dr. Larry Haddock, director of
Southemn Tech's Apparel/Textile School, will be in charge of the demonstration plant's
operations.

"The primary goal of the center is to assist apparel manufacturers in evaluating

advanced manufacturing technology to improve their productivity,” Adams says. "The

Georgia Tech is a Unit of the University System of Georgia
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federal government wants domestic apparel supyiiers to reduce costs of delivering
military apparel. Italso sees the n=ed to strengthen the domestic industry so that it can
start regaining markets lost to foreign competitors."

Adams says that a secondary objective of the center is to demonstrate the
application of non-traditional capital investment criteria to support investment in advanced
apparel manufacturing systems and equipment.

In addition to researching and demonstrating automated shirt-making technologies,
the center will operate an Apparel Manufacturing Information Service to disseminate data
to the industry. More detailed information will be available to members of a coalition of
apparel firms and relevant industry organi-ations that will be formed to support the -
center.

The government's support of the center will run for a minimum of three years, with
a two- year opﬁon period. Adams expects the center to generate enough coalition

members for it to become self-perpetuating after the initial three-year seed grant expires.

HHHHH
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September 25, 1987 Communications and Development

Atlanta, Georgia 30332-0181 :

404+894-2452

Dear Colleagque: 4

The Research Communications Office and the News Bureau would %
like to invite you to be our guest at an informal luncheon at
noon, Friday, October 2 to talk with the managers of a new
advanced technology apparel research center.

Here's the low-down:

The need for developing more cost effective methods to manufac-
ture clothing within the United States, to better compete with
foreign manufacturers, has prompted the U.S. Defense Logistics
Agency to take action. The agency has funded three centers
which will test new automated apparel manufacturing techniques.
One of them will be managed by Georgia Tech. (Please see
enclosed news releasc.)

The immediate aim is to come up with technologies that will
allow American apparel manufacturers to produce military
clothing more cheaply. The long-term aim is to apply those
technology and management improvements in the apparel manufac-
turing industry on a broader scale so that American companies
" can better compete with foreign clothing manufacturers.

The Research Communications Office and the News Bureau have
arranged for the principals involved with directing the Georgia
Tech Apparel Advanced Manufacturing Technology Demonstration :
Center to be available to interested reporters and editors :
during an informal lunch Friday, October 2 from noon to 1:30 ’
p.m. Please join us in room 403 of the Centennial Research
Building on the Tech campus. (At the corner of 10th Street and
Dalney Street. Parking available at second gate parking lot
beyond CRB on Dalney Street by buzzing security guard.)

Who will be there?
John Adams, program manager; Dr. Wayne Tincher, the center's J
research and development director; and Dr. Larry Haddock, the
center's plant operations manager.

Please let us know if you (or someone from your organization)
can come by calling the News Bureau at (404) 894-2452.

Sincerely,
Mark Hodges Connie Cummings
Assistant Director, Associate Director,

Research Communications Office News Bureau

A Unit of the University System of Georgla An Equal Education and Employment Opportunity Institution
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Geo'rgia Tech
Apparel Contract

The U.S. Defense Logistics Agency
has awarded Georgia Tech, Atlanta,
GA, with a three-year contract, valued
at more than $5 million, to manage a
center for developing and demon-
strating new technologies in auto-
mated appare! manufacturing.

Tech will develop one of three Ap-
parel Advanced Manufacturing Tech-
nology Demonstration Centers spon-
sored by the Defense Logistics Agen-
cy. The other two are being initiated
at Clemson University and the Fash-
ton Institute of Technology in New
York City. The Tech center will be-
come operational in spring, 1988,
says program manager John Adams
of Tech's Economic Development
Laboratory.

Tech will work initially with pro-
cesses for manufacturing four types
of military shirts first, and deal with
civitian shirts and militaiy trousers
later.

Much of the center's research will
take place at a 5,000-square-foot
demonstration plant located on the
Southern College of Technology
campus In Marietta. Industry will loan
or donate the necessary equipment
for the plant.

Dr. Wayne Tincher, a professor of
textile engineering at Georgla Tech,
will head the center's research and
development program, while Dr, Larry
Haddock, director of Southern Tech's
Apparel/Textlle School, will be in
charge of the demonstration plant’s
operations. ——
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Georgia Tech’s . -
Goal: Automate "
(Clothes-Making " -

By Clint Williams
Allanta Bureau ) )

ATLANTA — ' Making |
America’s apparel manufactur-
ing industry more productive and -
competitive is the goal of a
three-year Georgia Tech re- *
search project, T

The U.S. Defense Logistics,
Agency awarded Georgia Techa

* three-year, $5 million contract to

manage a center for developing "
improvements in automated ap-
parel manufacturing. A demonh:
stration plant will be located at
Southern College of Technology .
in Marietta in the spring of 1988,
More than 13 machinery manu-
facturers have expre: interest ..

John Adams, program manger.,

“We will establish an existin
state-of-the-art facility,” sai
Wayne: Tincher, a Tech textile
engineering professor who will
head the center's research and
development program.

The center will study ways to
best use existing equipment and
“research new systems to ad-
vance the state of the art,”
Tincher said. “We think there has
to be, more flexible automa-
tion.” ) (

Automation now does just one
of the 30 to 40 steps in making a !
shirt, said Larry Haddock, direc-
tor of Southern Tech's Ap-
parel/Textile School. .

The primary goal of the project *
is to make it easier and cheaper
for domestic companies to make
military- uniforms. The federal
Defense; Logistics Agency is
“concermed about the American

. apparel; industry’s abllity to re-
spond toan-emergency.” ’

P




News

December 4 and lunch the following day.
Pre-registration fees are $45 for members
and $20 for spouses. On-site registrationis
$55 for members and $25 for spouses.
Students can attend the meeting at no
charge.

Pre-registrationshould be completed by
November 27 and payment sent to Phil
Frazier, AATCC, 2401 Oberbeck Lane,
Charlotte, N.C.28210. Overnightaccom-

modations should be made direct with the
Sheraton Century Center Hotel, 2000
Century Boulevard NE, Atlanta, Ga.
30345; telephone 404 /325-0000.

Georgia Tech Selected For
Apparel Manufacturing Center

The U.S. Defense Logistics Agency has
chosen Georgia Tech to operate one of
three apparel demonstration facilities
funded by the agency. The school, which
was awarded a three-year contract valued

LEATEX

agents including:

Your fabrics will fly past others’ when
you use LEATEX Chemical Agents.

We offer over 100 standard chemical

= Scouring Agents m Dye Assistants

ANy

with Chemical ’
Agents from

® Finishing and Bleaching Agents

All provide the same Leatex quality action!
And we can quickly modify a standard pro-
duct or customize an entirely new agent to
meet your particular needs.

If you're looking to draw attention

to your fabulous fabrics. give Leatex

a call today!

CHEMICAL COMPANY
2722 North Hancock Street

Philadelphia, PA 19133
Phone: (215) 739-6324

at more than $5 million, will manage a
center for developing and demonstrating
new technologies in automated apparel
manufacturing facilities. Similar demon-
stration facilities will be established at
Clemson University and the Fashion Insti-
tute of Technology in New York.

“The primary goal of the center is to
assist apparel manufacturersinevaluating
advanced manufacturing technology to
improve their productivity,” said John
Adams, program manager for the Georga
Tech facility. “The federal government
wants domestic suppliers to reduce costs of
delivering military apparel.”

The school will initially work with pro-
cesses for manufacturing four types of
military shirts, and later focus on civilian
shirts and military trousers. Much of the
center’s research will take place at a dem-
onstration plant on the Southern Collcge
of Technology campus in Marietta, Ga.
Industry will loan or donate the necessary
equipment.

Rhone-Poulenc Buys Stauffer
Business From ICl Americas

ICI Americas has sold the basic chemicals
businesses of Stauffer Chemical Co. to
Rhone-Poulenc for $522 million. The
businesses manufacture inorganic com-
modity chemicals for sulphuric acid and
sulphur based products, phosphorus prod-
ucts and soda ash.

1CI purchased Stauffer for $1.69 billion
in July, primarily for the Stauffer agri-
chemicals busin.ss. According to ICI, the
acquisition improved the company’s posi-
tion from eleventh to fourth in the U.S.
agrichemicais market and from sixth to
third in the world agrichemicals market.

The agreement with Rhone-Poulenc is
the second disposal of Stauffer businesses
by ICL In August, the Stauffer specialty
chemicals business was sold to Akzo, a
subsidiary of Akzo Chemie America, for
$625 million. ICI also plans to sell three
smaller businesses in the formulated
foods, fabricated plastic products and
chloralkaliareas,

Ciba-Geigy Realigns
Pigments Department

The pigments department of Ciba-Geigy
Corp. has reorganized into the automotive
and industrial finishes business ceater and
the plastics, fibers and inks business cen-
ter. The changes are the result of several
recent developments including the com-
pletion of Quinacridone pigment finishing
facilitics in Newport, Del.; increased man-
ufacturing capacity at Drakenfeld Colors
in Washington, Pa.; the introduction of
Unisperse and Microlith pigment prepa-
rations and Daihan Swiss pigments; and
thedevelopmentof an organicred pigment
for automotive finishes.

Clrcle 13 0n Reader Service Card




Georgia Tech to Manage Apparel
Advanced Manufacturing Center

he U.S. Defense Logistics Agency has awarded Georgia

Tech a three-year, $5 million contract to manage a center
for developing and demonstrating new technologies in auto-
mated apparel manufacturing.

Tech will work with processes for manufacturing four types
of military shirts first. and deal with civilian shirts and military
trousers later.

Much of the Tech center’s research will take place at a2 5.000
square foot demonstration plant loacted on the Southern College
of Technology campus in Marietta, Ga. Industry will loan or
donate the necessary equipment for the plant.

The Tech center wil become operational next spring. accord-
ing to program manager John Adams of the Economic Develop-
ment Laboratory.

52 paLL 1987

Dr. Wayne Tincher, a professor of textile engineering. will
head the center’s research and development program. while Dr.
Larry Haddock, director of Southern Tech's Apparel/Textile
School, will be in charge of the demonstration plant's
operations.

**The primary goal of the center is to assist apparel manufac-
turers in evaluating advanced manufacturing technology to
improve their productivity,”” Adams says. **The federal govern-
ment wants domestic apparel suppliers to reduce costs of
delivering military apparel. It also sees the need to strengthen
the domestic industry so that it can start regaining markets lost
to foreign competitors.**

Adams says that a secondary objective of the center is to
demonstrate the application of non-traditional capital invest-
ment criteria to support investment in advanced apparel
manufacturing systems and equipment.

In addition to researching and demonstrating automated shirt-
making technologies. the center will operate an Apparel
Manufacturing Information Service to disseminate data to the
industry. More detailed information will be available 10 mem-
bers of a coalition of apparel firms and relevant industry organi-
zations that will be formed to support the center.

The government's support for the center will run for a mini-
mum of three years, with a two-year option period.

GEORGIA TECH ALUMNI MAGAZINE 53
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1A-180 ADVANCED
ANUFACTURING TECHNOLOGY

iEHI-HONTHLY

. DECEMBER 21, 1987
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CLIPPED BY Bacon’'s

21
AUTOMATED APPAREL
MANUFACTURING R&D

)-20- B8

Three demonstration centers for advanced wanufacturing technologies
for apparel will be established at_Georgia Tech (Atlanta), Clemson
University (Clemson, SC), and the Fashion Institute of Technology
(New York). Centers are sponsored by U.S. Defense Logistics Agency
to encourage automation of military uniform manufacturing.....
..... At Georgia Tech a three-year contract, valued at more than $5
million, is seed money. Industry, in the form of industry coalition
members, is expected to take up support at end of three years,
although Defense has the option of renewing its support for another
two years.....

..... Tech will work with processes for manufacturing four types of
military shirts first, then deal with civilian shirts and military
trousers. Primary goal will be to assist manufacturers in evalu-
ating technologies to improve their productivity. Secondary objec-
tive is to demonstrate nontraditional capital investment criteria
to support investment in advance manufacturing systems. Center
will be operational next spring with Dr. Wayne Tincher heading R&D
and Dr. Larry Haddock heading demonstration plant.....

..... Details: John Adams, Program Manager, Economic Development
Laboratory, Georgia Institute of Technology, Atlanta, GA 30332. \
Phone: 404-894-4138, \
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PARTICIPATIVE MANAGEMENT:
HOW YOU CAN MAKE IT WORK

hen used well, partici- .
pative management has
great potential to increase

efficiency and performance for
businesses of all sizes.

But what is participative manage-
ment? It is a commitment on the
part of top management to tap all
employees’ experience and ideas in
order to improve the company. Dif-
ferent techniques are zimed at in-
creasing participation in setting
goals, making decisions, solving prob-
lems. and implementing changes.

The benefits of participative
management are as diverse as the
techniques. Substantial research
evidence shows that companies can
increase productivity, reduce
operating costs, increase job satisfac-
tion (thereby reducing turnover),
become more efficient. and increase
performance with participative
managernent. A more involved work
force can help your company adapt
to changing conditions quickly—an
important competitive edge.

Despite the potential advantages.
not all attempts are successful. Many
companies have embarked on stylish
“programs’ only to produce costly
failures. How can you make it work?

CENTER TO
AID APPAREL
INDUSTRY

eorgia Tech's Economic

Development Laboratory,

along with Tech’s School of
Textile Engineering and the Southern
College of Technology. has initiated a
$5 million program to help apparel
manufacturers improve productivity
and broaden their markets.

The Apparel Manufacturing
Technology Center will demonstrate
new manufacturing technology for
mihtary and civilian clothing. conduct
research to improve equipment and
plant productivity. train personnel in
advanced manufacturing equipment,

Some keys to success are:

¢ Commitment. Participative manage-
ment isn't a project that can be
completed and forgotten. It's a
contintiing commitment to im-
provement that must be shared at
all levels of the company. Let your
people know that you are commit-
ted to this, and that their input is
essential. You can't expect your
employees to be committed unless
you are.

Feedback. Encourage workers to
continue contributing by respon-
ding to every idea. If one can't be
used, cxplain why. And be sure to
reward useful ideas and changes.

¢ Planning. Before adopting par-
ticipative management, a company
should assess its current manage-
ment style and plan how to
strategically move towards par-
ticipative management.
Remember—everyone will be in-
volved in the changes and should
know what the plans are.

GTRI's Industrial Extension Divi-
sion can help you learn more about
participative management. assess
your company’s readiness, and help
implement the strategy that will
work for you. o

help manufacturers get government
contracts, and better train graduates
entering the industry.

The goal of the Center. which
was contracted by the U.S. Defense
Logistics Agency and involves in-
dustry support. is to combat foreign
competition by helping America’s ap-
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parel industry use new technology to
reduce costs and production response
time. The Center’s demonstration
plant on the Southern College of
Technology campus will begin opera-
tion this fall. Y
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RAPID GROWTH
PUSHES FIRM TO
NEW STRATEGIES

wners of a small Georgia

business engaged in the

manufacture of jam and jelly
products had experienced a ten-fold
growth in sales during the past 18
months Consumer demand for their
high-quality products had frequently
outstripped supply. and the company
was forced to move into larger
manufacturing facilities.

Growth, however, was not
without hardship. Due to the lack of
experience in managing a “manufac-
turing™ concern, company owners
found themselves faced with several
growth-related problems. Raw
materials costs were escalating
dramatically. inventory levels became
unstable as production runs fluc-
tuated. and overhead costs soared.
The company realized 1t needed new
strategies to cope with the high de-
mand for its products.

The owners called on Georgia
Tech to assist them with developing
accurate estimates of product costs.
analyzing the current financial pic-
ture, gaining control over raw
material inventory and finished
goods. and planming future growth
strategtes.

Under the Economic Develop-
ment Administrations University
Center program, engineers from
Georgia Tech were able to address
each of these areas and make recom-
mendations to improve overall
manufacturing operations at the
company.

NEEDS ANALYSIS

During the needs assessment
phase. Georgia Tech engineers held
roundtable discussions with company
managers to learn about current op-
erations. It became quite clear that
insufficient financial and manu-
facturing planning were the prime
causes of concern.

Although company managers had
“hoped” for sales to increase. they
had not “planned” for the increase
to happen, and consequently. had
been unable to respond to the
challenge effectively.

BUSINESS PLAN
DEVELOPMENT

Based on financial statements
prepared by the company’s accoun-
tant, Georgia Tech engineers found
that costs were exceeding revenues
and that company assets were not
being utilized effectively. This set the
stage for developing workable
manufacturing plans for the com-
pany to use in planning its growth
strategy.

Using a microcomputer and a
spreadsheet program. Georgia Tech
engineers and company management
began to develop a master database
of all raw material items and fin-
ished goods. For each finished good.
they developed bills of material on a
per-jar basis. They also estimated
per-jar costs for raw matenials. labor,
and overhead. By comparing these to
current seliing prices. they were able
to determine profitability margins.

A 12-month sales projection of

each product enhanced manage-
ment'’s ability to regularly “plan” for
manufacturing products. Managers
now have estimated revenue fore-
casts by product line and raw
material usage levels for the coming
year, so they can develop realistic
estimates of material order quan-
tities, lead times, and safety stock
levels.

RESULTS

Armed with this information,
company managers can now talk to
vendors about purchasing materials
in large quantities on a specific
delivery schedule, They can also set
up realistic annual budgets for
manufacturing. sales. and marketing.
And by comparing current revenues,
expenses, and product costs to
established standards, they can pro-
Ject labor, material, and capital
resource needs of the business as it
continues to grow. ®

PRODUCT COST ESTIMATE

A | B] ¢ D E 3 G H

1__|Product Cost Estimate

2 [Product Number: 101 Product Descrption: Jelly Small Jar
3

4 |LINE MEM) P/N Qty ltlem_Description WM L UQTY |Unit Prica ($)! Extension ($)
-] 1 620 1 Jar 8 o2. Size EA 1.00 $0 1782 $0.1782
8 2 624 1 Labe! EA 1.00) $0 0232 $0.0232
7 3 630 1 Lid for 8 oz Jar EA 1 00 $0 0560 $0 0560
8 4 633 | 0 6667 |Juice P 1 00| $0 2841 $0 1894
9 5 642 | 0.2386 |Sugar LB 1 00 $0 3140 $0 0748
10 6 643 1 0.1777 |Surjell BOX 1 00] $0.9363 $0 1664
11 7 644 1 Tie Card EA 1.00 $0.0134 $0 0134
12 8 645 1 Twe Cord EA 1.00; $0.0158 $0 0158
13 9 648 1 Topper for 8 oz Jar | EA 1 00 $0 0109 $0 0109,
14

15 TOTAL EXTENDED MATERIAL COST ($) $0 7282

Using a spreadsheet system set up by
Georgia Tech engineers, the company
can now calculate the cost of each
product on a microcomputer. In addition
to the material costs (calculated as part
of the Product Cost Estimate, above).
other linked spreadsheets detail labor,
overhead. and commissions costs to ob-
tain total costs for each jar. With the
cost sheet and the Master Production
Schedule (top right). sales for each
month can be forecast (Master Sales
Schedule, middle right). Raw materials
requirements (Master Raw Materials
Schedule, bottom right) are calculated.
allowing the company to plan bulk pur-
chases and materials delivery schedules.
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MASTER RAW MATERIALS
REQUIREMENTS SCHEDULE
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“HIGH-TECH CENTERS READY

TO STRUT THEIR STUFF

uled to open Nov. 4 in Pendleton, S.C.

So far, Seessel has rounded an

By HOLLY HABER Eton unit ptodmuonb:nytm. 8 Gerber g’;tla.

":.‘EWYORK —Muet:ﬂalmatlamd stomati pur-:(q‘ng'll hines and other -
sophistica or 8 tronic sewing equipment.

g:mﬂa?ﬂrhg.mmmmdldn tech- muhal?om‘;:n ukt!rythey'n had

ftes to open to the this fall, aemmA&parelRuardihunmss

‘The centers — at the Fashion Institute of  firms working to fine tune the center, sched-
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Ings to decide what will 2 to them,” sald
Seesselberg, of opera [
FIT's Advanced Apparel Manufacturing Tech-

i

ineer, sald American appa
g seem reluctant to sutomate. “We'
the technology that is ,

i
:

'Members of the steering commitiee all
ve been very enthusiastic

they h‘mru to ts beu“dm

are

e e
w

want to see all Dr. Christine
Jarvis, a textiles prof is the principal
administrator of

the project.

Executives from Gilbert Associates,
Greenwood Mills Marketing, Hampton Indus.
tries, 1va Maoulacturing, Milliken & Co., Ox-
ford Inchmtries, Stone Manufacturing Co., Tan-
per Mapufacturing snd Grumman Dala
Systems sre members of the steering commit-
tee at Clemson Apparel Research,

“The interest s {rom people who have
pever handled s government contract and prob-
ably never will,”” Jarvis pointed out. “But they
are intecested in the tedmaﬁ." Besides com-

Jing manufacturing machivery, Clemson
Ezpuw to receive Department of De{em‘e fund.
or

T

PR P PrOgr
cost-analysis and ic work on robotics.
Clemson expects to start receiving equip-
ment today to set up a complete production line
for shirts, Machinery on loan to the center will
include Microdynamics products for design,
pattern gadx“:g and markiog, as well as a
a sewing machi
Southern Tech plans to dedicate the W.
Clair Harris Center of Apparel and Textile Ex.

- Semw

cellence Sept. 38, with the first demomstration
planned for Oct. 34 to 26,
“I've been very encoursged by the re-

rch
Georgia Institute of Technology, Atlanta, which
Is working closely with Southern Tech to estab-
lish the facility. “*The apparel indusiry seems
W be as hungry s olher {industries) for this
type of .Wnod- to research and technology

[

Companles linked with this center include
A . and {ts Vanity Fair and Lee subsid.
faries, Onford llﬂ\lil’_ll_ﬁ. NmAIde mlm:ac-
h". Russell Corp , Tennessee Apparel, War-
ren Fostherbone and Wikine Industries.

“We are here o help the {ndustry at

" 88} Adems. “One of the companies
thet s very active 't make trousers —
they meks
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A $4 million federal shared grant

‘to Southern Tech and Georgia Tech,

aimed at revolutionizing clothing

production, will make the local -

college famous in the world of
textile and apparel manufacturing,
one college official said. . .

The grant, will establish a Feder-

al Apparel Demonstration project:

on the Southern Tech campus to
show clothing manufacturers the
most efficient way to mass produce
trousers the military buys in large
quantities.
- The federal money will be used to
help pay for construction of the W.
Clair Harris Apparel and Textile
Center now under construction at
Southern Tech.

“The project identifies Marietta
as a center for apparel manufac-
ture,” said Lawrence T. Haddock,

head of the Apparel and Textile -

Engineering Technology Depart-
ment at Southern Tech. It will
attract industry leaders from
throughout the country and even the
world.” . '

At the same time, Southern Tech
students benefit from the opportuni-
ty to work with the most up-to-date
technology available in the industry,
he said. :
" The federal demonstration grant

is one of the largest additions to the -

research and contract income at
Southern Tech .in several years.
Research plays an increasingly im-

portant role at Southern Tech, .

- according to Haddock, who is a

resident of Fulton County.

College officials reported special
projects and research during the
1988 fiscal year generated $3.8
million from government and pri-
vate sources. . .

A $87,173 grant from the National
Science Foundation coupled with a
$75,000 grant from Scientific-Atlan-
ta, for example, paid for an antenna
analysis lab in the Department of
Electrical and Computer Engineer-

* ing Technology.

Research projects in the physics,

. chemistry, and applied computer

science departments also have been
funded by a variety of public and
private sources.

pla
ot o B

SteH phete by Temi Chappell

LATEST TECHNOLOGY: Rodney

ce in textile
N I ": {1 i

the -textile demonsiration center that opens this month at

Southern Tech. '

The apparel demonstration is the
largest project so far ard is ex-
pected to generate more money as a

“continued demonstration center and
for ongoing research once the feder-
al grant has ended, Haddock said.

The Marietta campus was one of
three selected as demonstration
centers in the country by the
Defense Logististics Agency, the

tary and government materials .

“They atre just like any other-

customer,” said Haddock. “They
want to buy military uniforms at a
reasonable price from competing
, companies."’

The military Is required to
purchase all uriforms from

domestic sources, Haiddock said,

And government officials have been
concerned about the dwindling
number of manufacters and ineffi-
cient production methods. :

The demonstration center, ex-
pected to -open in mid or late
September, will include a model
factory and a Computer Assisted
Design (CAD) design center with
state-of-the-art equipment, sajd

giant purchasing agency for mili-

Rodney Cannon, electronic tech-
nician at Southern Tech who will
help staff the demonstration center.

Cannon, of Marietta, a recent
graduate of Southern Tech, will be
one of two technicians employed at
the center wher it opens later this
month.

One of the main purposes of the
center is to promote the technology
already available in the apparel
industry, said Cannon.

“We will bring it here in the
model factory and show it to various
companies who come to visit the
demonstration center,”” Cannon
said, “They (defense purchasing)

. want to promote efficiency.”

Southern Tech research projects
funded by government and private
sources and the amount during the
past year included: -

W Llectrical and Computer Sci-
ence Technology — grants to de-
velop an automated antenna
analysis laboratory to read and plet
signal strength, jointly funded by
the National Science Foundation and
Scientific-Atlanta, $162,000.
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Southern
Harris appa

T A ettt e Rt

Tech to unveil

rel center

The Southern College of Tech. * apparel industry ploneer W. Clalr

nology will ynveil its state-of-the-art . Harris, for whom the bullding is

apparel and textile laboratories to
the community Monday when of-,
ficials cut the ribbon to open the W,
Clalr Harris Apparel and Textlle
Center of Excellence.

In addition to laboratories and
classrooms, the $3 miillon center
will house a demonstration project,
including a model factory for the
Defense Logistics Agency, the.
world's largest purchaset of
clothing. )

Opening ceremonles, scheduled
for 2:3% pm. at the Marletta
campus, will feature guest speakers.

named, -

A ¥ million federal grant will
finance the demonstration project in
the new building. The profect, which
will be a joint effort by Southern
Tech and Georgia Tech, will estab-
lish & model factory for the manu-
facture of military Navy denim
pants.

Manufacturers have donated
-atate-of-the-art equipment to show
clothing manufacturers the latest
technology .available In the textile
and clothing industry.

Visitors to the center can watch

George Berry, commissioner of the | computers cut clothing patterns and

Georgia Department of Industry and
Trade and Dr. H. Dean Propst,
thancelior of the University System
of Georgia.

The US. Army Ground Forces )

robois stitch seams. A 3,000 square-
foot apparet assembly center fea-
tturee * - latest in cutter, spreader
* squipment.

Iy designed to

Band will perform at 2 p.m. and the *+ pro _tmdlogy that already ls

public is invited. R
Berty, appointed commissioner it -

1963 by Gov. Joe Frank Harris,

works closely with the governor in

the state economic development Cess

program, His department serves as

{ avainbné and to help develop new
technology for an even more effi-
* cient apparel manufacturing pro-

M'lhough federal sponsors have

a focal point for attracting new . awarded the grant to promote more

Industry to Georgla and for support-
ing existing industries,

Dr. Propst will speak about the
opening of the 21,000 square-foot
bullding, which s being used as one
of three federal apparel manufac.
turing demonstration centers in the
“Ihe participation of both Be

e partlcipation o Ty
and Dr. Propst on the program
underscores the relationship be-
tween education and industry that
resulted in the W. Clair Harris
Center. The Governor's Research
Consortlum provided $1.8 million for
the phsycat plant while apparel and
textile companies donated $1 miilion
in equipment for use In flve of the
center’s six laboratories.

The center also was funded by a
$500,000 glft from Mrs. Reunette
Woodrulf Harris, widow of the

efficiency In the clothing industry

and better prices for the clothing

they must purchase, the new center

also will provide benelits to students
, who attend Southern Tech,

**One of the prime reasons for the
lab being located on our campus is
to show students how this industry
has changed and has become more
high-tech,” sald Larry Haddock,
head of Southern Tech's Appare! and
Textile Engineering Technology de-
partment. “These wiil be the fabs
we teach {rom, 30 students will have
the orportunlty to put their hands on
all of this new technology."

The 21,000 square-foot bullding
slso features classrooms, a
temperature-controlied textile tes-
ting laboraroy, a textile manufac-
turing process lab, a personal com-
puter lab and a 100-seat lecture hali.

. -~




Happy 40th,

Known as the «Pechnical Institute” ci kb RSB
S

when it opened its doors on Mareh 12, ¢
1948, Southern Tech was founded 10 .
pridge the gaP petween skil ed ’
craftsmen and the engineex. e

ss and Industry Associa-

pbegan With 116 students
at the Naval Air Station in Chamblee.

According 0 the 1949 «Technician's

Log” yearbook. \he original home 0
Southern Tech seemed 10 meet the i

itial needs:

« Although there is no educational con- 2
nection with the Navy, the services ! W\, ) "
rendered by the Navy have been in- ) ‘ R

ble. The facilities include two fine

valut
s, four large laboratory an

y

chool’s 40th b

5 admires the s
directors L V-

President Dr-
ith former Southern T ech

Southern Tech

dormitorie
¢hop buildings, & maintenance bullding, £ ! !
a fine gymnasiu and, in fact, thday cake durng April ceremonies Wi
Johnson (Ch (1948-58), and Hoyt cClure, (1959-70). The outdoor party was at-
udents and friends of the school.

everything peeded by @ modern col-
tended by staff, faculty, st

» _. or, in

first edition as @ “sponsor

lege.”
Mr. L. V. Johnson was director of
the school during that first year when o Georgid Tech. He is now department
aperated as 2 pwo-year engineering head of ECET and has had enormous in-  other words, a pretty temale face in the
rechnolog¥ division of the Georgia In- fluence in the lives of Southern Tec sea of all rmale students pictured within
students throughout the past years: the pages © the wTechnician's Log.”
s one of the #Qur first co-ed, Barbard Hudson,
) ramer of 1948 from

stitute of Technology-

One student in particular stood out Wade Woodward flw

amongz the students enrolied during that  first swudents o register at ‘The came in the s¥

first year. David Summers won & Technical Institute.” Fifteen years ago, Brown High School in Atlanta,” wrote

scholarship based on @ thesis titled. Woodward, @ technical lustrator at Woodward. “She majored in building

“Why 1 Envolled at The Technical 1n- Lockheed, wrote his memories 0 the construetion and was an honor student.
was art editor of the She was S0 tiny that she had to carry &

box around with her (to stand on) when
"

‘ stiwute.” Quminers received his agsociate early days. He
degree from SQouthern Tech, and his first yearbook and his sisters actress
Joanne Woodward, was pictured in the she went on surveying field tnps.
’ «After leaving Southern Tech.

o Clemson 0 continue my

bachelor and masters
yeturned U
studies in arch’ttectura\ engineering.

T "!t" "‘v. "“l'li“ g {
W E R LT FEREN , need
vt gt oar \h it £ '-‘.f.m‘ n Yy AhRR AR e 5 Woodward continued to Wiite. Of the
AR ety T SR b I two sehoots, 11 pave 10 admit
= i gy L e joyed Southern Tech uch more. ¢
v were small, we were founders and the

!
Y
‘ [ \Xé’f’g?l"w s A
'_ " . LS " - pioneers of this new Wpe¢ of
- / :

degrees from

had our UpF and downs but we
weathered the storm. Our graduates
were well thought of wherever they
went.”

In 1949, Southern Tech moved on
quickly 10 pecome the «Gouthern
Technical Institute
ag co\lege-le\'e\ <chool bY the LS.
Department of Education.
The 1930's

The '30's decade prought ¢

growth and change W0 the

\ s known as Southern Tech.
there was @ need 10 establish an

jdentity—a peed for the college 10

jls OWN TOOLS and home soil. In b

,H"u it
t“‘l"l i

Stidents from Marietta’s Purk Street Elementary Sehool were ol hrand to swg @
special yendition o} “Happy Burthday™ to the schoul duritg the Apnil party.
Park Street is Southern Tech's “Partner i Edncation” throngh @ progran

the Cabb Chamber of Conumerce.

<chool. We

oand was recogmized

ontinued
DekKalb Coun

have

L wrth
Continued oD Pag

But

+
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New Apparel/Textile Center
Gives Southern Tech National Exposure

The $3 million W. Clair Harris Ap-
parel and Textile Center of Excellence
opened Sept. 26 on the Southern Tech
campus and represents a unique oppor-
tunity for the college to gain national
exposure for its part in ensuring that
“Crafted with Pride in the USA”
dominates the apparel and textile
markets of the future.

The 21,000 square-foot center includes
classrooms, labs, a 100-seat lecture hall,
a student personal computer lab and of-
fice space for college’s apparel and tex-
tile engineering technology programs.
Building architects Warren Epstein and
Associates designed the facility with a
striking roofline, wine-colored split face
blocks and Italian tile floorcovering and
positioned it on a gently sloping hill
which has been sited as the focus of a
newly-created campus mall area.

The contemporary building will
showease state-of-the-art equipment for
the apparel and textile industries, which
have a major impact on America’s free
enterprise system. One out of nine
manufacturing jobs in the U.S s poo-
vided by textile or testile-rekited firms.,
Textile manufacturing, sales and service
i~ Georgia's largest industry. And that
industry i~ in need of new technology,

Southern Tech and Georgia Tech con-
tracted with the government's Defense
Logristies Ageney (DLA) to establish one
of only three special apparel technology
demonstration programs in the nation at
the W, Clair Harrvis Center. The ULS,
military is the world’s lurgest producer
of clothing, and concern vver inereasing
levels of apparel impuorts, increasing
costs for domestic manufactoring and
plant elosings in the U.S. convineed the
federal government to provide these
demonstrations to encouritge companies
o adopt new technology.

*We'll be able to show how all of
these came together to mike a produet
= you ean’t see that at o trde show ™
<aid Larry Haddoek, depirtment heid
of Southern Teeh's apparel and textile
engineering technology program, *This
represents American state-of the-at,
and we ezpeet tours from around the
werkl,”

The center allows industry visitors to
visit a 3400 square-foot apparel
assembly b and ~ee @ high-technology
manufacturing process from design to
finizhed product in 2 single location. The
product will be Navy denim dungarees,
and the processe= will include the Eest

Appuvel and textile classes like this one, led by ATET department head Larry Had-
dock (R). will be held in the new W Claiy Harvis Appavel and Textile Center.

ki

&

in cutter, spreader and assembly equip-
ment. Also included in the center is a
research and development lab. Faculty,
technicians and students make up the
research staff who will look at flexible
minufacturing systems, machine vision
and robotics, product quality control and
other topics.

The unique aspect of the W. Clair
Harris Center is the unique cooperation
between public and private sectors to
make it possible. The Georgia Gover-
nor's Research Consortium provided the
$1.6 million for the physical plant, and
apparel and teatile companies donated
over 81 millon in equipment for the
center’s laboratories, The federal
government provided a magor
demonstration gramt to the center, and
Mrs. Reunette Woodruff Harris, widow
of apparel industry pioneer W, Clair
Harris, donated $500,000 — the largest
single gift to Southern Tech,

*This has been a joint effort between
state and federal agencies, industry and
a private individual = 1 don't know
many projects with those kind of unique
working relationships,” Haddock said,
adding that another reason for the
center is to show students how the ap-
parel and teatile industries have chang-
ed and are becoming more high-tech,
*Our students will be working on the
actuil equipment used in the industry
and gaining valuable handson ex.
perience. They are an important link in
thiz tramsfer of technology in these in-
dustries,”

The fate W, Clair Harris was
pioneer in the apparel industey. A resi-

Cumming artist Gregory Johmson puts
Jinishing touches on the oil portrait uf
Mr W, Clair Harris which will hang in
the lobby of the new 21.000 square-foot
building.

dent of Winder, Ga. he served as presi-
dent of the American Apparel Manufac.
warers Association and of the Southern
Garment Association. He was a founder,
president and chairman of Carwood
Manufacturing Co.. a major manufactur-
ing organization with six plants in
Georgia and sales offices throughout the
nation. In 1987, because of the continued
support of the Harris family in Southern
Tech’s apparel and textile engineering
programs, the Board of Regents at the
University System of Georgia approved
the school’s request to name the new
facility the W, Clair Harris Apparel and
Textile Center.

An oil portrait of Mr. Harvis is
displayed in the center lobby. The pain-
ting was ereited by noted Georgia artist
Gregory Johnson,
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TECHNOLOGY

hile September to some

means relief from a long, hot

summer, to others it signifies

another event: the beginning
of the school year. This fall, three uni-
versities will bring the apparel industry
back to the classroom to learn more about
new technology and incorporating this new
information into the real world of manufac-
turing.

The Advanced Apparel Manufacturing
Technology Demonstration Project
{AAMTD) will make its debut at the three
universities chosen by the U.S. Defense Lo-
gistics Agency (DLA) of the Department of
Defense, The Fashion Institute of Technol-
ogy (FIT) in New York, Clemson University
in Clemson, S.C., and the Georgia Institute
of Technology in Atlanta, all will have oper-
ating apparel demonstration plants this fall,
though each will open at different dates.

Each demonstration center will manufac-
ture a different type of military garment us-
ing the latest equpment and calculating
how the private industry can incorporate
this machinery mto their own plants. “We
want to increase U.S. manufacturing technol
ogy by having the industry use these univer-
sities as a resource to establish a healthy in-
dustrial base,” says Dan Gearing, industrial
engineer and DLA contracting officer
representative, which, as he says, is a fancy

title to say he monitors the day-to-day pro-
gress of each plant.

The idea for the project arose from a De-
partment of Commerce study on import

competition conducted a couple of years
ago. The study concluded that the U.S. ap-
parel industry was not using advanced ap-
parel manufacturing techniques. It sug-
gdested the AAMTD project as a solution
that would offer improvement in four areas:

1.) Education. "People do not know
how to integrate new information into their

/as no place for a college student to et ex-

perience and learn about the industry; there-
fore, fewer were going into the business.
“Now the project provides a cadre of men
and women to enter the industry,” Gearing
claims.

3.) Extension agent. “In the past. it's
been tough to get reliable advice that the
manufacturer knows he can trust as being
useful to him. This project will be able to an-
swer any questions manufacturers might
have regarding the industry,” Gearing says.

4.) Research. “How do we develop for
the future? This has always been a concern
for the industry. We now have a way of an-
swering this,” Gearing concludes.

The three project sites were selected
from a field of nine schools that submitted
proposals. Each of the three will receive
$666,000 for the first year, $333,000 for
each of the following two years and an op-
tional $333.000 per year for the fourth and
fifth years, if the DLA decides to continue
the funding.

In addition, extra funds will be allotted
for short-term research projects. Research
topics being considered for funding include
computer-integrated manufacturing; man-
agement and vision systems; economic
analysis; simulation; flexible work cells; in-
process quality control; textile-apparel in-
terface; facilities, labor and production
planning and forecasting; utilization of
Kawabata Evaluation System data in ap-
parel manufacturing; data base design; su-
pervisor training; low ply cutting; measure-
ment of work-in-process; and cost measure-
ment systems for automated apparel manu-
facturing.

"“These funds will be allotted individually,
according to the project presented,” Gear-
ing says. These funds will average anywhere
from $100,000 to $1 million.

In addition to the three schools, North
Carolina State University in Raleigh, N.C.,

was awarded a contract last year to study
flexible assembly systems, “They will study
systems that are modular in nature, that
can he reconfigured to perform a range of
tasks inapparel manufacturing,” Gearing ex-

INDUSTRY GOES TO SCHOOT,

Three universities to host new DLA demonstration centers O by Jim Beecher

plains. “They also are doing fundamental re-
search on ply separation.”

In all, Gearing says the DLA has
achieved its objective of providing a re-
source for manufacturers in advanced ap-
parel technology. “We feel that this invest.
ment will pay off in the future. We need a
cost-effective industrial base.”

Each school has been assigned a differ-
ent product to research in constructing
army apparel. Therefore, while similarities
will exist between the three programs. their
rescarch will be decidedly different. One
similarity is that all will be open to the pub-
lic,

IT will produce military dress trousers
in its 6,500-sq. ft. demonstration room.
There is also a 600-sq. 1. room for com-
puter equipment,

Hank Scesselberg, manager of the

plant,” Gearing says. “This project will
] show them how.”
| 2.) Interest, Before the project, there-

Apparel Industry Maguszine  September 19%¢




AAMTD center at FIT, says he is planning
for a Sept. 8 opening, when DLA officers
and various state officials are invited for a
private grand opening demonstration. After
that, interested manufacturers are encour-
aged by Seesselberg to call and arrange a
date to see the plant.

*As of right now, we don't have a formal
schedule of demonstrations or seminars.
Once we get operations under way, we
should have a list of events to come,” says
Seesselberg, an industrial engineer with
more than 20 vears experience.

Seesseiberg says the DLA is funding
about 60% of the project, with the rest com-
ing from FIT and industry cooperation. “Of
course, the state contributes indirectly,
since FIT 15 a state university,” Seesselberg
adds.

He has been spending the last couple of
months ordering cquipment and ensuring

that the center will open on time. One of
the requirements for the equipment se-
lected is that the machinery is available for
U.S. manufacturers. This became some-
what of a problem for Seesselberg. “‘We
went through a long period of choosing
equipment. At Cologne (IMB Show in Co-
logne, W. Germany), we saw some really in-
teresting machinery. Unfortunately, some
of this stuff is not readily marketable here
in the United States. | saw a lot of equip-
ment I'd like to have, but we are required
to demonstrate equipment that is market-
able in the United States.”

Equipment that FIT has been fortunate
to obtain, mostly through contributions, in-
cludes computerized sewing machines with
thread trimmers, an auto-serging machine,
a side seamer, pocket hangers, a button-
holer, beltdloop machines and automated
cutting machines, all state of the art.

The demonstration cenicr (fop) for Georgia Tech is focated on Southern
Tech’s campus. Clemson’s center {above) is located three miles off-
campus. To the left, FIT director Hank Seesselberg and technician Henry
Smith make adjustments to the Gerber 91 Cutler.,

- v
. «

Military garments are produced in the pro-
jects for two reasons, Seesselberg says. The
first, logically, is because the Department
of Defense is funding the project. But the
second has to do with the fact that private
industry might not want to show their opera-
tions to the public — or their competition.
Therefore, since military specifications are
public information, there should be no prob-
lems.

Unfortunately. there still are a few
complications. Sometimes, military
specs do not match the private industry’s;
therefore, to show a military technique
would be a waste of time. So, as
Seesselberg explains in this particular exam.
ple. adjustments have to be made. “Military
specifications have been of sewn-canvas con-
struction, But we're going to he moving to-
ward fusible garments i our program, be-

waR
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cause this is pretty much standard in the pri-
vate industry.”

The center will help the industry by deal-
ing with specific problems. “As an example,
we are currently working with « local manu-
facturer of military dress coats to try to de-
velop a program that will produce better
techniques in such areas as computerized
cutting,” Seesselberg explains “We will
measure the effects here and see if this tech-
nique is adaptable to him."

While seminars are planned to be offered
at the center. Seesselberg says they are on
the back burner until next year. “We hope
to cover topics like computerized cutting,
unit production systems and programmable
computer-controlled sewing machinery We
vill have demonstrations and speakers, as
well as a chance for the manufacturers to
try their hand at operating the equipment.
This is where they really learn — by trying
the equipment out themselves,”

Seesselberg says military trousers are
only the beginning at FIT By mid-1989,
the center also will be producing military
dress coats.

lemson University will begin making

shirts in1its 6,000-sq ft demonstration
area by Nov 1, +f plans go as scheduled
An open house is set tentatively for Nov, 4.
Plant manager Ed Hill says the 30,000-sq.
ft bulding, located about three miles from
the main campus, is ideally suited for the
project.

“We're very excited about the program
here The building will serve as a model
plant for manufacturers, offering the latest
in technology and the very best equip-
ment.”

That equipment, specifically, will include
top-of-the-line models in a cutting table, a
spreading machine, an automated cutting
Machine, an automated top-stitching ma-
hine automated button and buttonhole ma-
tines, engineertng and costing systems, a
UMt peaduction system, an automated ware-
';‘"“I‘r:(@ system and guided vehicle and a
,.c'm NR, grading and pattern design sys-
\

'
L

The men behind the
project: on the left are
(L to r) Southern Tech’s
Larry Haddock, DLA’s
Dan Gearing, Georgia
Tech’s John Adams and
Southern’s Dean of
Engineering Bill Rezak.
On the right is
Clemson’s project
director Ed Hill,

“We have an agreement with the compa-
nies that have donated equipment to have
them continually update the machinery,”
says Hill, an industrial engineer who has
been in the apparel business for 16 years.
“For example, we will be getting the new
Eastman spreading machine after it makes
its debut at the Bobbin Show this month.”

In addition to the DLA funding, the
Clemson project will receive grants from
the state and the university. Hill says the
state will contribute almost $1 million,
while the unversity will follow suit with al-
most $900.000.

Hill says he can only see beneficial re-
sults from the program. "One of the big-
gest advantages in this project 1s the fact
that we have a fully functional plant but no
daily productios requirement. We can
break down the process step-by-step and
study it carefully.”

Hill also offers another reason why the
ceater will be so valuable for manufactur-
ers. “The information that we will be provid-
ing to the public will not have a sales pitch
to it, just the facts.”

Hill says the center will hire seven full-
time employees, including himself. There
also will be 15 faculty from the unwversity
who will spend time there. In addition, the
manager estimates about 35 part-time
employees will be working "on an on-call ba-
sis,” depending on the various short-term
projects being conducted.

Hill says preparations are under way for a
seminar program. “We are planning to
have our first seminar in either November
or February, depending on scheduling,”
the director says. "It will be on the subject
of apparel manufacturing. After this broad.
based seminar, our purpose will be to nar-
row our focus to more specific topics with
more detail. Eventually, as we obtair more
information, we will conduct seminars on
our research, and I'm sure these will be
very desirable for manufacturers.”

he Georgia Tech program is unique in
its organization. While the DLA con.
tracted with the Atlanta-based school to

research and construct trousers, a subcon-

ft. computer equipment room.

tional by Oct. 24. The dedication of the
building will be at 2 p.m. on Sept. 26.
The Georgia Tech program has been di-

Adams’ supervision, the Georgia Tech Re-
search Institute will deal with the administra-
tive side, making sure that all areas of the
DLA contract are covered. The second
branch 1s Georgia Tech's Textile Engineer-
ing School. headed by Wayne Tincher,
Ph.D. This branch will deal with the re-
search efforts of the project. The third
branch involves the Apparel/Textile School
at Southern Tech, under the direction of
Larry Haddock. Ph.D. This branch’s main
responsibility 1s the plant operation. It also
will be involved in some of the research.

In addition to DLA backing, the Georgia
Tech project was funded partially by the
state, which helped finance the building at
2 cost of about $1.6 million.

This program received much of its equip-
ment through industry contributions, as
well. Some equipment to be used includes a
robotic two-dimensional sewing machine, a
unit production system, an automated cut-
ting machine, a marking, design and pat-
tern system and a shop floor control sys-
tem. The plant will operate on a PC sys.
tem,

“We are on our way to becoming ‘fully
automated.” Of course the phrase ‘fully auto-
mated’ should be i guotes because people
will still be ivolved in some aspects,”
Adams pomts out. "People are shill the best
way of duing some things.”

Tincher, head of the research branch,
»0ys two shurt-term projects already have re
ceived approval from the DLA for funding,

tract was signed with the Southern Institute
of Technology, located 12 miles north of
Georgia Tech, in Marietta, Ga. The Claire
Harnis Center of Excellence of Textile/
Apparel Manufacturing will house the dem-
onstration factlity. Included will be a 4.200-
sq. ft. demonstration room and an 800-sq.

According to program manager John
Adams, the center should be fully opera-

vided into three branches. First. under
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APPAREL
COMPUTER
SYSTEMS, INC.
FOR IMMEDIATE RELEASE CONTACT:
ACS-9 Geoff Miller
ACS
1485 Enea Court
Sule 200 415/827-3820
(415) 827-3820
10 £.40th Street Susan Baker
ﬁ'éi’f@i"moms BLANC & QTUS
(212 466150 415/421-2392
6033 W Century Boulevard
Suite 400
Los Angeles, CA 90045
(213) 568-0018

ACS SOFTWARE CHOSEN FOR "APPAREL FACTORY OF THE FUTURE"

Georgia colleges’ new Apparel Manufacturing Technology Center
to showcase integrated manufacturing system.

ATLANTA, GA, BOBBIN/AAMA SHOW, September 27, 1988 -- Apparel
Computing Systems (ACS) has been chosen by Georgia Institute of Technology to
supply software for the school’s Apparel Manufacturing Technology Center. The
Center, funded by the Defense Logistics Agency of the I'zpartment of Defense, will
include a "factory of the future" -- a $2 million demon tration facility showcasing

the most advanced technology available to the apparel manu :cturing industry.
The Center, a joint venture of Georgia Tech anc. Southerm College of
Technology, will be located at Southern Tech’s campus in M{arietta, Georgia. The
project’s twofold purpose is to improve the manufacturing capability of the U.S.

apparel industry, and to advance the state-of-the-art in apparel manufacturing.




GEORGIA TECH CHOOSES ACS SOFTWARE 2

ACS software, including ACS On-Line and IPCS (Integrated Production
Control Systern), will drive the entire manufacturing operation from design to cutting
and sewing. In a demonstration of the state of the art in real-time shop floor controi,
the software will be integrated with Gerber design and production equipment and the
Redifacts real-time data collection system to coordinate data from CAD stations and
sewing stations.

In addition, ACS will participate with Georgia Tech in a $3 million research
and development program. Research areas include development of an architecture for
total computer integrated manufacturing, development of "flexible workstations”
capable of handling more than one manufacturing operation, and on-line gan'nerllt
quality control.

"Information management and systems control offer substantial benefits and
opportunities for the apparel industry. As the apparel environment gets more and
more complex, industry executives and plant managers will need computer assistance
for decision making and in plant operations," said John Adams, director of the
Apparel Manufacturing Technology Center.

"We are extremely pleased to have been selected by Georgia Tech to take part
1 this important step towards bringing the U.S. apparel industry into the 21st
century,” said ACS Senior Vice President Randall King. "This cooperative venture
will go a long way towards modemizing the industry and putting the U.S. back in the

forefront of the apparel world."




_»

GEORGIA TECH CHOOSES ACS SOFTWARE

APPAREL COMPUTER SYSTEMS

Apparel Computer Systems, Inc. (ACS), foundcu 1978, is a leading supplier
of software and services for the apparel industry. its products help apparel
manufacturers to control their businesses, keeping costs down and profits up to

maintain their competitive edge. Headquartered in Concord, CA, ACS has regional

offices in Manhattan, Atlanta and Los Angeles.
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GEORGIA TECH RESEARCH INSTITUTE
GEORGIA INSTITUTE OF TECHNOLOGY
ATLANTA, GEORGIA 30332

For more information, contact:
Susan Griffin at 404/894-2053

APPAREL CENTER BUILDING TO BE DEDICATED

The building tailored for a new apparel manufacturing center at the
Southern College of Technology will be dedicated Monday, Sept. 26, 1988
on the Southern Tech campus in Marietta.

The Apparel Manufacturing Technology Center (AMTC), operated jointly
by Georgia Tech and Southern Tech, will test and evaluate high-technology
manufacturing processes and systems, provide engineering students with

hands-on experience, conduct apparel-related research, and address needs of

member companies. The overall purpose of AMIC, one of three such.centers
sponsored by the U.S. Defense Logistics Agency (DLA), is to increase the
vitality of the American apparel industry.

Initially, AMTC will produce military and civilian trousers, but it
plans to manufacture other products in the future. It will hold regularly
scheduled manufacturing tours, the first occurring this October.

Among those expected to attend the ribbon-cutting are Georgia
Lieutenant Governor Zell Miller, Representative Buddy parden (D-Ga.), and

DLA officials. The ceremony is scheduled for 2 p.m.
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I GEORGIA TECH RESEARCH INSTITUTE
GEORGIA INSTITUTE OF TECHNOLOGY

ATLANTA, GEORGIA 30332

For more information, contact:
Susan Griffin at 404/894-2053

APPAREL CENTER BUILDING TO BE DEDICATED

The building tailored for a new apparel manufacturing center at the
Southern College of Technology will be dedicated Monday, Sept. 26, 1988
on the Southern Tech campus in Marietta.

The Apparel Manufacturing Technology Center (AMTC), operated jointly
by C:orgia Tech and Southern Tech, will test and evaluate high-technology
manufacturing processes and systems, provide engineering students with
hands-on experience, conduct apparel-related research, and‘address needs of

member companies. The overall purpose of AMTC, one of three such centers

sponsored by the U.S. Defense Logistics Agency (DLA), is to increase the
vitality of the American apparel industry.

Initially, AMTC will produce military and civilian trousers, but it
plans to manufacture other products in the future. It will hold regularly
scheduled manufacturing tours, the first occurring this October.

Among those expected to attend the ribbon-cutting are Georgia
Lieutenant Governor Zell Miller, Representative Buddy Darden (D-Ga.), and

DLA officials. The ceremony is scheduled for 2 p.m,
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I GEORGIA TECH RESEARCH INSTITUTE
GEORGIA INSTITUTE OF TECHNOLOGY
ATLANTA, GEORGIA 30332

For more information, contact:
Susan Criffin at 404/894-2053

APPAREL MANUFACTURING CENTER HOLDS FIRST DEMONSTRATIGN

The Apparel Manufacturing Technology Center (AMTC), a joint

effort of Georgia Tech and Southern Tech, will hold its first

equipment and systems demonstration Oct. 24 from 4 to 6 p.m.

Touring industry representatives and government officials will

witness production of blue jeans by high-tech manufacturing processes.

L

AMTC is' housed in the W. Clair Harris Textile/Apparel Center of
Excellence at Southern Tech in Marietta.

Sponsored by the Defense Logistics Agency, AMTC not only tests
and evaluate; commercially available apparel-related high technology,

it gives students hands-on manufacturing experience and conducts

ar EE e

research relevant to the apparel industry. It is one of three
federally backed apparel manufacturing centers and the first to
reach the demonstration stage.

As AMIC acquires more equipment and refines its operation, it
will hold additional demonstrations, says Georgia Tech's Susan

Griffin. The next is scheduled for January 1989.
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Textile World News

dent.

Verret also observes that coun-
tries in the Far East have main-
tained their labor | cost
competitiveness against the U.S.
and have improved their competi-
tiveness with the Common Market
countries. The exception is 20th-
ranked Taiwan, where hourly wages
increased from 23% of U.S. labor
costs to 31%, or $2.94.

A comparison of mill operating
hours suggests a trend for in-
creased mill operating hours per
year, although this varies from
country to country. Textile plants
in Sweden operate the fewest an-
nual hours—5,100—and plants in
Taiwan operate the most-—8,396.
Average U.S. annual plant operating
hours in the U.S. is 7,320.

While some companies run
longer hours than the average
shown for each country, all high-
wage countries are at a disadvan-
tage compared to most of the low-
wage countries, says Verret. "It is
quite obvious that with the capital
investments required for a new
textile plant, it must be planned to
operate at least 8,000 hours per
year to get the full benefit of the
investment.” he calculates.

The Spring 1988 survey covers
48 of the world's leading textile
producing nations, excluding coun-
tries of Eastern Europe. Labor cost
comparisons are in US. dollars
(including social charges) based on
May 27 exchange rates.

e

Fiber association
changes name

The Man-Made Fiber Producers
Assn. has changed its name to the
American Fiber Mfrs. Assn. Inc.
The new name was formally
adopted at the group's annual
meeting in Williamsburg, Va.

The assoclation represents com-
panies that produce some 90% of
the manufactured fibers, fllaments
and yarns in the United States.

Felker recognized by

Atlanta Textile Club

The anncuncement of Stephen
Felker as the Atlanta Textile Club’s
Person of the Year brought some
300 members and guests to a
standing ovation at the club’s

30

Southern ech dedicates w textile center

-t

Funded by federal and state governments, private textile and apparel
companies, and Mrs. Reunette Woodruff Harris, Southern Tech’s new
textile/apparel center in Marietta, Ga., celebrated its grand opening in
September. The $2-million W. Clair Harris Apparel & Textile Center of
Excellence is named for Mrs. Harris' late husband who is described as “an

apparel industry pioneer.”

The center recetved modern equipment from more than 12 companies,
including Gerber, Zellweger Uster and Coats & Clark. Fall 1988
enrollment in Southern Tech's textile engineering program has
increased 100%, and enroliment in the apparel program is up 40%—
largely attributed to the new textile center.

M _
annual awards dinner in October.

Felker was recognized for his
“optimism" and for “having the
greatest positive influence” on the
textile industry, says Dan O'Keefe
(Thomaston Mills), the club's presi-
dent. In his acceptance speech,
Felker acknowledged that he is
“optimistic” but not “blind to the
problems of the industry.”

The awards dinner coincided
with the Bobbin Show and with
the Atlanta Textile Club's annual
golf and tennis outing,

Bitensky receives
Torch of Liberty award

Samson Bitensky, president and
chalrman of Fab Industries, was
presented the Torch of Liberty
Award of the Anti-Defamation
League of B'nai B'rith at a luncheon
hosted by ADL's Textile Industry
Div.

Bitensky was honored “for his
accomplishments in the business
world as well as his activitles on
behalf of educational, medical and
community organizations,” saki
luncheon chairman Frank Green-
berg. CEO of Burlington industries.

Delta Woodside
integrates Stanwood

Delta Woodside Industries has
begun a consolidation plan that
integrates {ts operations with Stan-
wood Corp., a recently acquired
apparel company.

Erwin Maddrey, Delta Woodside's
chairman and CEO, hopes the
consolidation will turn around
Stanwood’s losses, which came to
$4.15-million last year due primar-
ily to problems with fleecewear
sales. The plan involves...
...closing Stanwood's Charlotte
headquarters.

...consolidating headquarters of
Stanwood's Knoxville, Tenn.-based
Standard Knitting with Delta’s
Royal Mfg. in Greenville.
...consolidating knitting, dyeing
and finishing in Maiden, where the
company is investing $6-million in
new equipment.

...clostng Stanwood's Tellico
Plains (Tenn.) dyehouse and mov-
ing equipment to Maiden.
...completing a new $30-million
plant in Spartanburg, scheduled
for start-up in May. to make yam
for Standard Knitting and Royal.

Textile World  November 1988
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Apparel Center
Holds First
Demonstration

The Apparel Manufacturing
Technology Center, a joint effort be-
tween Georgia Tech and Southern
Tech, held its first equipment and
systems demonstration on Oct. 24.

During the demonstration, touring
industry representatives and govern-
ment officials witnessed the produc-
tion of blue jeans by high tech
manufacturing processes.

The AMTC is housed in the W.
Clair Harris Textile/Apparel Center
of Excellence at Southern Tech in
Marietta.

Sponsored by the Defense Logisties
Agency, the center not only tests and
evaluates commercially available
apparel-related high technology, it
gives students hands-on manufactur-
ing experience and conducts research
relevant to the apparel industry.

It is one of three federally backed
apparel manufacturing centers and
the first to reach the demonstration
stage,

As the center acquires more equip-
* ment and refines its operation, it will
hold additional demonstrations. The
next is scheduled for January 1989.
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Defense Dept. Funds
Apparel Project

The Defense Logistics Agency of
the Defense Department has funded
an apparel manufacturing project
to demonstrate the advantages of
using advanced technological
methods and equipment in domes-
tic apparel production.

The Advanced Apparel Manufac-
turing Technology Demonstration
Project (AAMTD) is now under way
at three universities: Fashion Insti-
tute of Technology, Manhattan:
Georgia Institute of Technology. At-
lanta; and Clemson University,
Clemson, S.C.

The New York site functions as a
demonstration center where tai-
lored clothing s produced using
high-technology equipment. The
center welcomes visitors and will let
them operate the equipment. Cur-
rently, the center is digitizing trou-
sers patterns for computerized
marker-making.

Other specific short-term projects
at the center include developing a
comprehensive supervisor training
program, justifying low-ply cutting,
and utilizing computer software for
tracking work-in-process and ,
quantifying through-put time. -




‘Bunsayl

Joj Ajunuoddo 180 pue ‘synsau

yoleasai aseys ‘suoye ayj apinb

pinom eyt uoneos Auedwoa-go|
e sziuebio o) sadoy swepy

pue Ja1ua) ayi ui bunedion

-red u} ysailu) passaidxe aney

sjue|d Sy ueyl 310K ‘Ssinsai

aeipawiwl yum syafosd uo pa

-snoo0j S1 Yoium ‘epuabe yoreasas

S}i Uo Jelue] 8yl sesiape

aapiwwoo Buues)s Jaquew-Z| v

‘Buosis usaq sey JdUadY elbI0aN)
ay) o} asuodsai Ansnpuj

(1eey Aren

Aq ojoyy) “Je1nd siqewiwesbord ay) seAup walsAs BUBW soxlew Yy "WNNDJRA Jepun piay
ouqe) Ajd om] Jo Buo sIND UaYyl pue speeids Ajeoewoine welsAs 18qJer) ay) Moy SIONISIA
SMOUS U3PNIS W '818Y UMOYS 191N paads-ybiy §6-g 18qieyn eyl s) sejue) Abojouydsay Gup
-imoejnuep jaseddy auyl jo Guwado ayy Je pejensuowep Justudinbe yooai-ybiy eyl uowy

"NIOA MBN
JO ansu] uoiyse4 ay) e pue
BUIjOIBD) YINOS Ul AlSI8AIUN UOS
-wey) e s18iusd Huunoejnuew
1asedde siosuods osje y1Qg
‘PHHOM 3933) By}
u! [aiedde jo 1aseyaind jsafise}
a|6uis ayy si osje Aouabe ayy
‘uoniezijiqow Jofew B JO JUSA3 3y}
ul $8210} ‘S°N 0} saiddns
61w Aypoedes Buunioejnuew
|aiedde ‘SN Jo SSO| 8yl Jeuy
paulaguod s y1Q aylL “Aeppw
‘SN eyl Aq papasu sjeusjew
a8y} Buipiaoid o} a|qisuodsai
st yoiym ‘(v1q) Aouaby sonsiboq
asugjaq "s'n auw ybnotyl sswos
18)u8) mau ay) Joj buipung
*19)uan) 8y} sebeuew
. {§08] ulayINOS jo 3ooppeH
AsieT "ssnijioe}] UMO 118y} Ul YJom
WbIW 31 Moy aejnws pue $assad
-oud juejd yum Buoepsius Jusw
-dinba usapow ass 0} ssuedwod
mojle [iim Jatuad auyl e jueid uol
-eJjsuowap ayy -Aiojeioqen Juaw
-dojaAag o1uouo023 aul Jo swepy
uyop J0)0a11q wesboid shes
..'sabueyo ubisap pue uoiysej
0} Apjoinb puodsas o) Aljiqedes
pue Ajanonpoid 11ay; esealoul o)
ABojoutoa) Mau pue uonewolne

asn o} Moy wayy buimoys
Aq aannadwoo alow awooaq
Ansnpur jeredde uedsuawy

o1) djoy ued om easljeq Bp),,
‘K6ojouyos) mau
J3yjo pue ‘suonels ubisap saind
-wo9 ‘uoisiA aulyoew ‘bujpuey
feuajew pajewojne 'so)oqos
ybnoiy) sebejueape asoy)
1e Leme diyo o) adoy Jauan
ABojouyoay Guismoejnuepy jated
-dy mau ayy jo siojesadQ "sabe)
-UBApE 18YJ0 pUB S)S0D Joge)
JAaMO| 9ABY OUM ‘siainioejnuely
ubialo) Aq painydea uaaq
sey jaysew [aiedde ueouawy

ayj jo jiey Arewixosddy
‘sjuapnis 1o} Buiutes} uo-spuey
apinosd pue *ABojouyos) mau
dojaaap “juswdinba mau a)eibay
-Ul pue s8jenjeAs 0) pasn aqg |iIM
18JUd9 3yY) ‘ellauepw ul sndwed

yoal wayinosg ay} uo pajeso]
uawdinba ye-ayl-jo-ajels
Buisn suesf an|q ainjoejnuew
ol dn jas A10)oe} uoneIISUOWSD
ajeds-joid B yum 12 1aqolo0
pauado ABojouydsay jo absjjon
w1ayinog ayl pue yoa] eibiosn
Aq Aputof pajesado 18juad
uolleJISUOW3P pue YoIBeasals
{asedde uonjiw-g$ Mau

suadQ 191ua) ABojouydsaj Huunjoejnuep joleddy

=" ™

Hv 51 Jaquiadag-iaquaBAON

2 loquinN G SWN|OA

htre

= . ISUl WoJeasad uoal eibhijoas ayl o saanoidwa JOof J_CUCOE pausHanc

JOIDAUIUIO).

n o

RTeh R
u-“~

> x

s ey v

PR

=3
i
H




he ravaging of the
American  apparel
industry by imports
has not gone unno-
ticed by the Defense
Department.

Worried that the
shrinking American manu-
facturing base may be un-
able to turn out enough
uniforms and other textile
products — such as tents
and canteen covers — in
time of war, the Defense
Department has come up
with $18 million to estab-
lish three centers that will
demonstrate the latest tech-
nology for making clothes.

The objective, accord-
ing to Defense Logistics
Agency spokesman Earl
Nichols, is to increase the
use of high technology in
apparel manufacturing,
thus strengthening the na-
tion’s industrial base.

Three universities —
Fashion Institute of Tech-
nology in New York, Clem-
son University of Clemson,
S.C., and Atlanta-based
Georgia Institute of Tech-
nology — last fall won
competitively bid contracts
to create such centers, and
are now working to beg,
borrow or buy the most ad-
vanced equipment avail-
able.

The contracts allot each
of the centers up to $6 mil-
lion over a five-year period,
depending on the short-
term rescarch projects they
conduct, and they must se-
cure in-kind contributions
of time or equipment from
the industry.

The goal is to have the
three facilities ready to
demonstrate state-ofthe art
apparel production technol-
ogy by September,

Though meeting mili-
tary needs is the main im-
petus for the program, the
equipment at these centers
will in most cases be suit-
able for making civilian ap-
parel as well.

“We hope the bridge
can be made between mili-
tary and civilian indus.
tries,” said Henry Scesel-
berg, a veteran Singer Co.
engineer who last fall joined
F.LT. to manage the new
center,

“'We will try 10 make it
an informal and friendly
environment, so garmeni
manufacturers can come in
and literally play with the
cquipment to see how it
would fit with their opera-
tions."

Jack Peck, a computer
science professor who coor-
dinates Clemson's program
with  textiles professor
Christine Jarvis, sard small
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companies are the ones that
will benefit the most from
the center.

““This will provide a
meutral site for them to see
(the equipment) in produc-
tion,”” he pointed out, add-
ing that the firms might not
otherwise have that oppor-
tunity. ‘‘Lots of times,” he
said, *‘competitors hesitate
to let other people sece
what’s going on inside their
shop.”

The centers will set up
miniature factories to dem-
onstrate the process of auto-
mated production for spe-
cific apparel.

F.L.T. is procuring ad-
vanced technology for mak-
ing tailored clothing for
dress uniforms, including
trousers, jackets and over-
coats. Clemson. University
is working on shirts, while
Georgia Tech will automate
production of utility and
combat-type trousers.

The types of systems on
display will include unit
production machines, com-
puter cutting machines,
long-scam contour seamers,
programmable computer-
operated sewing stations,
automatic pocket welters,
automatic dart seamers,
and automatic fly stitchers,
said F.LT.’s Seeselberg.

A major hurdle, he

added, is getting the equip-
ment donated.

The machines, while
costing anywhere from sev-
eral thousand dollars to sev-
eral hundred thousand dol-
lars, reportedly can save up
to 50 percent of the labor
required to do the job man-

ually.

I
“Surprisingly,
the Far East
is buying
advanced
technology
equipment.
They're not
dumb.”’

— Henry

Seeselberg
(Fol:ro)

Georgia Tech s
“looking at flexible manu-
facturing, robotics, manu-
facturing planning and the
whole gamut of integrated
computerized control sys-
tems,” said John Adams,
director of the program and
a senior research engineer

John Adams, director of
GIT's Appsrel
Manufactuting Technology
Conter.

DT s hwawat) e

The so-called Advanced
Apparel Manufacturing
Technology Centers will try
to help businesses -cter-
mine whether automation
can improve their opera-
tions and whether they can
afford the equipment.
F.ILT., for example, is re-
searching ways to quantify
thz payback a business gets
from automation.

“‘Classic economic jus-
tification methods don't
handle some aspects of high
technology very well,”” See-
selberg pointed out. *‘How
do you handle increased
versatility, skill levels, sys-
tem approaches?’’

Clemson University,
meanwhile, is developing
an ‘‘expert system'’ — soft-
ware that can function as a
financial advisor. The sys-
tem will ask questions and
then make recommenda-
tions about a business.

““The idea is to be able
to identify the bottlenecks,
to be able to balance people
and machine resources,”
explained Jack Peck, a
computer science professor
who directs the center with
textiles professor Christine
Jarvis.

Meanwhile, Georgia
Tech hopes to establish by
spring an electronic bullctin
board that maintains manu-
facturing information and is
accessible by computer.
With this service, Peck
said, "‘anyone can find out
what’s going on in the
world of apparel technolo-

What characterizes the
apparel industry now, he
said, is a noticeable lack of
automation.

I visited a lot of ap:
parcl plants over the last
several years and some of
them, particularly the small
ones, are very far behind
the times in terms of tech-
nology,”” Peck commented.

Said Seeselberg, ‘‘The
apparel industry is archaic
in one respect. Other in-
dustries have collectively
taken advantage of technol-
ogy. The entire industry
advances and everyone gets
a piece of it. Here, every-
one jealously guards what
they are doing individually,
There’s a lot of equipment
available, but its use is not
as widespread as it could
bc."

Meanwhile, the devel-
opment of high technology
equipment has not been ig-
nored by the Far East.
“*Surprisingly,”’ Seesclberg
said, "‘the Far East is buy-
ing advanced technology
cquipment. They're not
dumb, They are starting to
buy upscale equipment.””

ot K it Lat
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Jim Scarborough took me on a
walk around the almost deserted
apparei plant, An auditor from the
Chicago Bank of New York was busy
in his makeshift office orchestrating
the liquidation process. A few people
were around cleaning up or counting
inventory. One whole floor of
modem, automated equipment was
draped with protective coverings.

I thought I could be a hero here
quick,” Jim Scarborough said.

But there was not encugh time.
Jim took the plant manager job at
Thanksgiving, Seventeen work days
was not enough time to tumn things
around 2t the L&H Shirt Factory in
Cochran. The old cotton mill turned
shirt factory in 1936 had seen better
days, substantially better, being one
of the biggest county employers for

rs

years,

Jim pulied back the covering on an
automated pocket setter, “Hardly a
piece of the equipment is old, mostly
fast year, Some not even dirty."”

[ wanted to hear from Jim about
thehrole technology may have played
inthe

“They had taken a shot at
automation,” he said. *'Further
automation may have heiped, but the
dabi problem closed us down.”

The closure of this plant and two
others in Eastman came as a shock
to everyone. Over 800 employees
were laid off in the closures as the
Christmas holiday shutdown was
extended several times and then
made permanent, The process wis
initiated on December 23 when
Charles Greenberg & Sons, a New
York company, filed a Chapter 11

banmccy.
" at the thread,” Jim pointed
with his finger, We looked a!l around
the huge manufacturing space.
*Thread is everywhere, When [
came in to look around pefore taking
the job, I noticed the thyead. There's
enough thread to sew for a year.”
Plenty of thread and many new
machines and equipment made the
plant appear to be flourishing.
“No cost cutting measures were in
ce. We had 40 days of in-process
ventory and that is too much.”
Too much indeed. Many appare
experts want (o 58e 2810
inventory and very little raw
material on hand.
“Scheduling was hit and miss,” he
continued. “Cut it, put it in, and hope

_ itcomes out on time.”

Jim had 12 years experience in
mmyt?cmmmmm

ITaking a walk around a closed

garment factory

he knew how to get things on track,
but no one told him how bad the cash
flow problem was.- -

Itold Jim I had heard a lot of
concer: about the garment industry,
Two universities in the Southeast,
Clemson and Georgia Tech and the
New York Fashion Institute of
Technology had been funded recently
to create manufacturing centers to
demonstrate advanced apparel
manufacturing, The concern actually
is coming from the U.S. defense
planners who fret over the industry’s
capacity to produce uniforms during
times of war, The technology that is
available, they believe, is not being
purchased and put on the floor.

“Everyone would like 1o automate
their plants,” he said, “‘but 50 often
the equipmaent becomes qbsolete by
fashion changes.” The size of the
L&H Shirt Plant, he points out, is
larger than what many modem
apparel operations are carrying.
L&H had 337 employees, and the
trend is toward smaller operations
like 125 or 150 people with a plant
manager, a payroll clerk, a floor
supervisor and two or three
mechanics. Small is better for
control and fNlexibility,

Flexibility is essential to this kand
of manufacturing. The automated
equipment must be adapiable in
handling many assembly processes.
For a pair of jeans, there are 30 to 50
operations, while jackets require 150
operations. A machine for each
operation would be too expensive and

icated. When style changes,
sometimes machinss sit idle,

Jim i the nanufacturer’s
label on the machines. “These are
made in Canada, That one Germany

domestic equipmen
10 live in this area, but things have
changed.”

Servicing equipment is a problem.
There is a need for skilled
technicians who can operate, adjust
and repair autornated machioery.

BUSINESS PLUS—Morch 7, 1988—6
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“Most mechanics in appare! plants
are shade tree mechanicsand
learned on the job. New technologies,
they lack. New thinking is necessary.
Having a place to send them is
critical.”

The Georgia Tech Apparel
Advanced Manufacturing
Technology Demonstration Center
will be a training factory for students
and industry workers. As a coalition

between industry and Tech, it will
research and evaluate manufactuing
technology and management
techniques.

“Oxford of Vidalia,” Jim cited,
“has their own R&D un'i;. andhasa
training program, too, that meshes
the%%l' real world with the

world."”

“The last 5 or 10 years,” he
concluded, “have been like the auto

, but lea
w we are Jearning to fight

As for Jim, he will be on his way
e e e
opera in
way he knows how.

Dauid Chatham is educational
coordinator for the Georgia Tech
Research Institute regional office in

Macon.




"dnoad apimaugs
913 Jo juaprsead ‘afeago urenm
sAus ‘passnosIp sordog aY3 uoure
9q [ s19g311doys J03 uoryngsax
TTAID pue uoryesids] §ooyo peq
1ey3 A[oY1] §,31 Inq ‘pauure]d Suraq
TS 5t 98a1ja1 5, 1894 SN ], "pue]s|
S,uowts 1S uo B[[IA pue (230
soury pue Jury] ay) J8 91-gT Ay
03 S3j8p sunf euolyIpB.Iy §31 WO}
PIAOW uddq sBY urjeow s, "oug
Uo0IIBId0SS Y [1839Y] BL51091) [enuue
UL LVAYLAY TIVIAY

'8}99M [BuY s91 Aq Jusdzad

06 03 pue Juadiad g 03 peaowr uayy
330 juadiad 0z y3rm uedaq ‘gue)sur
103 ‘Aemydry ‘spood uo SIUNOISIP
fenurjuod Jurdunouus jou sy —
04O ‘snqunjo) jo s, urAsuNoyIg
— J03epmbi 501487 ‘Bjuepyy

ur A[JU309.1 uaas 94 M sofes

In0-950[0 dA1s52133% ayy axyup)
*3[es SSaUISNG-JO
-3n0-3ur03 ‘dioy) 01487 3uro3uo ayy
03 3uLIaye1 W, ] ‘prasuy ‘ssouIsnq
8 31835 03 INOQE J0U ST puaLy
s,0hedod ‘'ON “TTVS XAIWIM

) “JeFeuewr ureadoad s,19juad
9] ‘swepy uyop sAes ‘symsax
8,309fo1d 19snoay a3 Suuojruowr

a8 sjueld predde ogp wey IO
*SJUSIID [Trejaa pus

——NuUdw papuvdxa up 3no sary

S[ESI[OYM J19Y) JO SPIaU 3Y) 301AIAS
A[prde1 ues syueid jaredde onssmiop
U BIO :auT WOYjog
: Juswrdmba
118-343-J0-33898 Bursn psonpoxd
a1e sueaf anjq asoym £10308]
uonejsuowap e Jurjond st yoa,
‘83j0LIR N Ul Injua) A£3ojouyoa,
SuLmjoejnuey preddy uonu g
MU 531 1Y *SJaInjorynuew uS1310J
43ta aAn1adod urewras Anysnpur
18redde s vouswry djay 0p 3uidn
st £3ojouyd9 ], Jo a3nyyysuy BLd1000)
ML ‘NVAL INTd A LI
dHL 40 HOUVAS NI

‘Baxe syydurepy 1998013

943 Ul UdA3S pue 2)30[18YD) Ut 9AY
‘810y 3UIS0[D 818 SIWLINGISAL O]
"BjuR[)y Surpnpour sja)sew Iy
ut syue.ne3sa: 91 Buisop st ureys
P3sEq-"°N ‘a330118Yy) 9y3 ‘gge 1
Buump suorjeisdo 9]jqejygoxdun

AR M Onhd SRS F T
918 sapjoca dyd a3ejodoyd asoy g,
“Aep ay3 IncySnoxyy pjos
1§ 318 — 53§00d diyd aje[0d0YyD
— dewt ay3 uo sp[erg SI Ind
843 SWAN1 3y J, “saydimpues asaayd
ureald pue durLiys Aeq ‘saurjsed
P339 ‘SJurss10.10 apnout swagr
NUI "a1e} Youn[ 03 3s8)31aIq WoIJ
uny3Liaaa [1as sdoys mau =UAR
"SjaqIBUI
P30319s ut sdoys 1ay30 gg ur passey
3utaq st ydaouoo ay g, BRIy
oxjaur ut 9533 AYj3uae 3ur0819pun
s1aye)) A1axegq sppary ‘sipy
Ysa3y ay ], ‘531098 [}y J3joWLIdJ
Pue 133ua)) 3a13ydva g Mau s31
8 nusw papuedxa ue Juronpoijur
81 ‘sad1oa1 eioads spper] vaqeq Aq
IImq ‘A3s8UAp anjood dnyo ajvjodoyd
PISBQ-YRI() *AND yred oy,
“Uay3N 3593 3y uy s1 uTRyd SaNH00))
SppaL] ‘SIJA 78Y) mou dn Surjeay
51 BJUB[}Y O139W UT J8M 3T00D Y],

SPI21] "SI\

e
Vst ebeg

FTOINOUHO SSINISNE VINVILY

6861 °0c Aienue(




’

12A-1820 WALL STREET
JOURNAL, EASTERN EDITION
DAILY 1900000

FEBRUARY 16, 1883

cLiPPED BY Bacan’'s

anraes =

J/1%
TROUSER R&D: Georgia [Institute of

Technology opens a new apparel-industry

research and development center. One goal
is to cut trouser manufacturing time to re-
capture praduction from Asia. The U.S. De-
fense Logistics Agency, not wanting to be
exposed to an overseas dependency in the
event of war, puts up $5 million.

AIRPORT ANGST: Corporate travel
planners worry most about travelers flying
through Frankfurt and London's Heathrow
airports, savs a Diners Club survey taken
three weeks after the December bombing of
a Pan Am jet. Rome and Athens headed the
last such survey, taken in July 1986. .o/




12A-1860 WALL STREET
JOURNAL, UESTERN £D1110H
DAILY 445000

FEBRUARY 16, 1884

CLIPPED BY Bacan’s

3113
TROUSER R&D: Georgia Institute

Technology opens a new appare!—mdustgf
research and development center. One goal
is to cut tronser manufacturing time to re-
capture production from Asia. The U S, De-
fense Logistics Agency, not wanting to be
exposed to an overseas dependency in the
event of war, puts up $5 million.

AIRPORT ANGST: Corporate trav
planners worry most about travelers nymegl
through Frankfurt and Londen's Heathrow
atrports, says a Diners Club survey taken
three weeks after the December bombing of
a Pan Am jet. Rome and Athens headed the
last such survey, taken in July 1986,

?

COLLEGE MASCOTS include more
than
bulldogs, says Nationai Wildlife magazine
Among those cited: the Emory & Henry Col:
lege Wasps, the Texas Christian Horned

Frogs, and the Campbell Universit

y Camels.
Not to be forgot(el]: the Banana Slugs of the
University of California, Santa Cruz, %

12A-1860 UALL STREET
JOURNAL, SOUTHWEST EDITION
DAILY 227600

FEBRUARY 16, 1889

CLIPPED BY Bacan’'s

.:-:” 3 o

TROUSER R&D: Georgia Institute of
Technology opens a new apparel-industry
rescarch and development center. One goal
is to cut trouser manufacturing time to re-
capture production from Asia. The U.S. De-
fense Logistics Agency, not wanting to be
exposed {0 an overseas dependency in the
event of war, puts up $5 million.

AIRPORT ANGST: Corporate travel
planners worry most about travelers fiying

through Frankfurt and London's Heathrow
airports, says a Diners Club survey taken '
three weeks after the December bombing of
a Pan Am jet. Rome and Athens headed the
last such survey, taken in July 1986.

COLLEGE MASCOTS include more than
bulldogs, says National Wildlife magazine.
Among those cited: the Emory & Henry Col-
lege Wasps, the Texas Christian Horned
Frogs, and the Campbe}} University Camels.
Not to be forgotten: the Banana Slugs of the
University of California, Santa Cruz. ,/

[

126-160 THE MALL STREET
JOURNAL~EUROPE
DAILY 2025176

FEBRUARY 15, 1588

cLtrpeD BY Bacon’'s

4).3 * o

TROUSER R&D: _Georgia Institute of
Technology opens a new apparel-industry
research and development center. One goal
{s to cut manufacturing time for trousers to
recapture production from Asfa. The U.S.
Defense Logistics Agency, not wanting to
get caught with its pants down in the event
of war, puts up $5 million.

* ¥ ¥

AIRPORT ANGST: Corporate travel
planners worry most about travelers flying
through Frankfurt and London's Heathrow
airports, says a Diners Club survey taken
three weeks after the December bombing of
a Pan Am jet. Rome and Athens headed the
previous survey, taken in July 1986. .-~

* * *
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THE GEORGIA TECH WHISTLE

New Center Helps
To Revitalize U.S.
Apparel Industry

By John Toon
Research Communications Office

Operators of a new $5 million ap-
parel research and demon-

stration center near Atlanta believe
they can help boost the com-
petitiveness of America’s apparel
industry — using automation, new
technology and modern manage-
ment techniques to recapture
markets lost to foreign producers.

Approximately half of the
American apparel market now
belongs to foreign manufacturers,
who benefit from low labor costs
and other advantages. Operators of
the new Apparel Manufacturing
Technology Center hope to chip
away at those advantages by
demonstrating and researching
robotics, automated material handl-
ing, machine vision, computer
design stations and other new
technologies.

“We want to advance the state of
manufacturing technology in the
domestic apparel industry,” explains
Program Manager John Adams of

Georgia Tech, “We think there is
substantial room for productivity
improvements using new equipment
and management techniques. We
hope to break down some of the
barriers that stand in the way of
implementing these technologies”

Operated jointly by Georgia Tech
and the Southern College of
Technology, the center opened in
October 1988 with a pilot-scale
demonstration factory set up to
manufacture blue jeans using state-
of-the-art equipment.

The center’s three-pronged mis-
sion will be to evaluate and in-
tegrate new equipment, develop
new technology, and provide hands-
on training for students

Researchers will examine applica-
tions of flexible automation
systems, computerized information
systems and machine-based quality
control processes, savs Dr. Wavne
Tincher, who directs the resvarch
efforts. While many individual pro-
cesses in apparel manufacturing
have already been automated, he
noted, the center will take a new
look at automating the overall
manufacturing process.

The center’s demonstration puant,
located on the campus of the

See Apparel, page 3
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continued from page 1

Southern College of Technology in
Marietta, will allow companies to
see modern equipment interfacing
with plant processes — and
simulate how it might work in their
own facility. The technology could
make dramatic improvements in
productivity, Adams believes, but
because of equipment costs and
lack of in-house technical expertise,
many companies have been slow to
embrace it.

“As companies think about in-
vesting in high technology equip-
ment, we can put the equipment in-
to a conceptual model of their facili-
ty and help them see whether the
profitability — and low risk — are
there,” Adams says. “They can see
whether it’s worthwhile for them to
consider using it.”

Apparel manufacturing is a labor-
intensive industry, with labor costs
representing about 50 percent of a
garment’s cost, Adams adds. Ex-
panding the amount of work done
by each operator can therefore
reduce labor cost per item and
make American products more
competitive,

In addition to boosting produc-
tivity, the center also has another

competitive trick up its sleeve.

Pacific Basin manufacturers now re-

quire an average of nine montns to
produce new garments, forcing
retailers to anticipate fashion
trends far in advance — and gam-
ble huge inventories that they're
right.

If American producers could cut
that time to two months, retailers
could respond to trends rather than
anticipate them, and give more
business to domestic producers.
With a quick response advantage,
Adams predicts American apparel
manufacturers could recapture 50
percent of the lost domestic
market.

‘They could lower that risk by
reacting to changes fast enough to
get the garments on the shelf in
time,” he says. “The retailers could
afford to pay more for garments
because of lower risks, meaning
greater revenues for the domestic
industry.”

The intricacies of apparel manufacturing (in this case, blue jeans) were displayed during a
recent demonstration at the Apparel Manufacturing Technology Center; located on the

Southern Tech campus in Marietta.

Funding for the new center
comes through the U.S. Defense
Logistics Agency (DLA), which is
responsible for providing the
materials needed by the U.S,
military. The DLA is concerned
that the loss of U.S. apparel
manufacturing capacity might limit
supplies to U.S. forces in the event
of a major mobilization.

The DLA sponsors two other ap-
parel manufacturing centers at
Clemson University in South

Carolina and at the Fashion In-
stitute of New York. The Georgia
Tech-Southern Tech Center focuses
on trouser manufacture; the Clem-
son center focuses on shirts, while
the Fashion Institute is looking at
tailored garments.

Industry response to the center
has been strong. A 12-member
steering committee now advises the
center on its research agenda,
which focuses on projects with im-
mediate results. More than 450
plants have expressed interest in
participating in the center, and
Adams hopes to organize a
100-company coalition which would
guide the efforts, share research
results, and offer opportunities for

tosting

Gary Meek
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INTERNATIONAL BRIEFS

Quality and Color
Stand Out at
Heimtextil '89

Intense pigment-drenched color
overwhelmed visitors at the 19th
Heimtextil home and household
textiles show i Frankfurt. Ger-
many in January, where 1,997
exhibitors from 50 countries
participated,

Offbeat Gauguin-like brights
— brick red. petrol blue, jade,
gold — became jewellike com
bined with purple, the number
one color at the fair. Every varia-
tion of purple was shown, from
the deepest aubergines and royal
purples to light neutral graved
purples to violets and lavenders
which were mainly used as ac-
cent colors.

In combination with subtle
luster that seemed to come from
yarn combinations and texture,
the overall feehng was luxurious,

In patterns, geometric and
modern graphic designs far out-
numbered florals with small
scaled kaleidoscope and Khmpt-
hke mosaic patterns leading.
Inspirations came from different
epochs — Art Nouveau and Ant
Deco up to the 19505 and 1960s
Painterly treatments were evi-
dent with patterns that looked
almost dimensional and layered
with a palette knife techmque.

ZEZYNEWS BRIt

The jewel-like golds, rusts and
aubergines softened hard-edged
Cubistic patterns like Picasso
female faces which almost took
an ancient Greek sculptured look
on panne velvet,

The predominance of opulent
color and geometrics made light
hearted florals in sophisticated
clean pastels against dove gray
look fresh and new. The Span-
1sh. who showed as a group, also
looked hght and lvely in decora-
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tive fal, - featuring free flowing
easy fk < and fruit in sunny
Costal. 1 hues unlike ther
traditr  ,iamingo colors.

As in apparel. there is no
longer one trend dominating
home fashions and so there was
a surprising diversity of style to
appeal 10 widely different target
groups. However, quality was the
common thread throughout the
show.,

The German Fashion Institute
(DM]) presented its trend themes
in lifestyle groupings emphasiz-
ing individual freedom that per-
mits an interplay of tradition,
personal originality and new
design.

Decoration was the theme
associated with interior design
which reached 1its high point in
England at the turn of the cen-
tury and incorporated the more
traditional Victonan style, Eng-
hsh country mansion looks and
tapestries.

Modernite was symbolized by
American lofts where various
styles are mixed unconvention-
ally with each other. Stylistic
elements from the "30s, '50s and
'60s were shown with emphasis
on function and practicality. The
theme 1s modern, creative and
cool but colorful.

Meduterrane was influenced bv

the bareness of the Greek coun-
tryside and the feeling of sun-
drenched emptyness that comes
alive with contrasting inspira-
tions from Italy’s magnificent
palazzi.

Interestingly, visitors were
attracted to American exhibitors
who featured decorative fabrics
and domestics with a distinc-
tively American flavor. The
booths were streaming with cus-
tomers who were picking up on
the cleaner, crisper American
interpretations of Country Eng-
lish and French as well as Amer-
ican renderings of contemporary
patterns. There is no question
that the currency exchange
makes American goods highly
competitive, but it was also style
and quality that were important.
In fact, some of the European
home fashion editors found
American fabrics directional.

There were 78 American ex-
hibitors at Heimtextil, up from
65 in 1988. Under the patronage
of the U.S. Dept. of Commerce,
Office of Textiles, 38 companies
were represented in joint stands,
up from 27 in 1988. The U.S.
sponsored exhibitors credited the
Dept. of Commerce with helping
to make their showing a success
and in some cases helping them
find agents in other countries.

— Rave Rudie
INDUSTRY BRIEFS

Roger Milliken
to Kick Off
QuickResponse
8¢

Roger Milliken, chairman and
CEQ. Milliken & Co.. will deliver
the opening kevnote address for a
two-day show and seminar called
QuickResponse 89. The seminar
program begins at 8:30 a.m.,
March 21 and ends with a 3:00
p.m. wrap-up on March 22.

QuickResponse 89 is the first-
ever show and seminar devoted
exclusively to the business
strategies and technology tools
required to implement a Quick
Response (QR) system. The event

will take place at the Hyatt
Regency Hotel at Dallas/Fort
Worth Airport, Dallas, TX.

The QuickResponse 89 semi-
nar program features leading in-
dustry experts who will examine
the business management issues
of a QR program as well as the
supporting technology tools ne-
cessary to implement QR. Real
world case histories will also be a
major component of the seminar
program.

Seminar attendees will also
hear the first public presentation
of the results of two VICS-
sponsored cost/benefit studies:
One for retailers conducted by
the Arthur Andersen Co., and
another for suppliers conducted
by Kurt Salmon Associates.

Milliken will deliver the open-
ing keynote address at 8:45 am.,
March 21. His address, “A Push
for Partnerships,” will examine
the need for increased implemen:
tation of QR programs and the
benefits which can be achieved
by retailers, apparel and textile
manufacturers and their
suppliers.

For more information about
QuickResponse 89, contact
Automatic Identification Manu-
facturers, USA, 1326 Freeport
Rd., Pittsburgh, PA 15238; 800
338.0206: in PA, 412-963-8388.

New Center
Develops and
Demonstrates
Technology to
Recapture Lost
Markets

Operators of a new $5 million
apparel research and demonstra-
tion center near Atlanta believe
they can help boost the competi-
tiveness of America’s apparel
industry ~ using automation,
new technology and modern
management techniques to re-
capture markets lost to foreign
producers.

Approximately half of the
American apparel market now
belongs to foreign manufactur-

ers, who benefit from low labor

120 Bobbin, March 1989
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costs and other advantages.
Operators of the new Apparel
Manufacturing Technology Cen-
ter hope to chip away at those
advantages by demonstrating
and researching robotics, auto-
mated material handling, ma-
chine vision, computer design
stations and other new technolo
gies.

Operated jointly by the Geor-
gia Institute of Technology and
Southern College of Technology,
the center opened in October
1988 with a pilot-scale demon-
stration factory set up to manu-
facture blue jeans using state-of-
the-art equipment.

The center’s three-pronged
mission will be to evaluate and
integrate new equipment, de-
velop new technology. and pro-
vide hands-on training for stu-
dents.

ZZZF NEWS BRIEFS

Researchers will examine ap-
plications of flexible automation
systems, computerized informa-
tion systems and machine-based
quality control processes, said
Dr. Wayne Tincher, who directs
the research efforts. While many
individual pr...esses in appare}
manufacturing have already been
automated, he noted, the center
will take a new look at automat-
ing the overall manufacturing
process.

The center’s demonstration
plant, located on the campus of
Southern College of Technology
in Marietta, will allow companies
to see modern equipment inter-
facing with plant processes —
and simnulate how it might work
in their own facility. The tech-
nology could make dramatic im-
provem ats in productivity,
Adame *~lieves, but because of

equipment costs and lack of in-
house technical expertise, many
companies have been slow to
embrace it.

Funding for the new center
comes through the U.S. Defense
Logistics Agency (DLA), which is
responsible for providing the
materials needed by the U.S. mil-
itary. The DLA is concerned that
the loss of U.S. apparel manufac-
turing capacity might limit sup-
plies to U.S. forces in the event of
a major mobilization.

The DLA sponsors two other
apparel manufacturing centers at
Clemson University in South
Carolina and at the Fashion
Institute of Technology in New
York. The Georgia Tech-Southern
Tech Center focuses on trouser
manufacture; the Clemson Cen-
ter focuses on shirts, while FIT
is looking at tailored garments.

Industry response to the Cen-
ter has been strong. A 12-
member steering committee now
advises the center on its research
agenda, which focuses on pro-
jects with immediate results.
More than 450 plants have ex-
pressed interest in participating
in the center, and hopes are to
organize a 100-company coalition
which would guide the efforts,
share research results, and offer
opportunities for testing.

Dim Outlook for
Soft Goods in
1989 Projected
by KSA

After “six consecutive quarters
of consumer disenchantment”

FOR CUTTING
ROOM PAPERS
WE'VE GOT
THE EDGE.

Whether you cut manually, or with an auto-
mated vacuum cutting system, BMI's complete
line of cutting room papers gives you an edge
on quality, selection, availability, price and
delivery. You'll find perforated and non-
perforated Kraft underlay, separating tissues,
perforated and non-perforated wax papers,
poly overlays—all in the exact basis weights
and widths you need. And all ready for
immediate delivery from the BMI service cen-
ter nearest you. For complete information, call
for the new full line BMI Catalog.

1-800-843-7750
(Y Y
(=1l
— o -
BETTER METHODS, INC.
1200 Madison Avenue, Paterson, NJ 07503
New Jersey - California * Florida * Tennessee « Texas

122 Bobbin, March 1989
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Research Center Opens
l A new $5 miljon appare]

research and demonstration

center near Atlanta has been set

up to boost the Competitiveness of
IAmerica's apparel industry and ¢to

Tecapture markets 1ogt to foreign
producers, 22

Appro:dmately half of the
erican appare] market now

elongs to foreign Manufacturers,
who benefit from low labor costs

d other advantages, Operators
F the new Appare] Manufacturlng

echnology Center hope to chip
away at thoge advantages by
searching robotics, automated
Faterial handling, machine visjop,
omputer design stations and
other new technology.

Operated by the Georgia

b, Y
{ KIA NEws "

v
nstitute of Technology and
Southern College of Technology,
the center opened recently with a
pilot-scale demonstration factory
designed to manufacture blue
Jeans with state-of-the-art equip-
ment.

The center's three-pronged
mission will be to evaluate and
integrate new equipment, develop
new technology and provide
hands-on training for students.

Industry response to the
center has been strong, More than
450 plants have €xpressed interest
In participating in the center.,
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New Center
Develops and
Demonstrates
Technology to
Recapture Lost
Markets

Operators of a new $5 million

apparel research and demonstra.

tion center near Atlanta believe
they can help boost the competi-
tiveness of America's apparel
industry — using automation,
new technology and modern
management techniques to re-
capture markets lost to foreign
producers.

Approximately haif of the
American apparel market now
belongs to foreign manufactur-

ers, who benefit from low labor .

vy

costs and other advantages.
Operators of the new Apparel
Manufacturing Technology Cen-
ter hope to chip away at those
advantages by demonstrating
and researching robotics, auto-
mated material handling, ma-
chine vision, computer design
stations and other new technolo-
gies,

Operated jointly by the Geor-
gia Institute of Technology and’
Southern College of Technology,
the center opened in Oclober
1988 with a pilot-scale demon-
stration factory set up to manu-
facture blue jeans using state-of-
the-art equipment.

The center's three-pronged
mission will be to evaluate and
integrate new equipment, de-
velop new technology, and pro-
vide hands-on training for stu.
dents.

Researchers will examine ap-
plications of flexible automation
systems, computerized informa-
tion systems and machine-based
quality control processes, said
Dr. Wayne Tincher, who directs
the research efforts. While many
individual processes in apparel
manufacturing have already been
automated, he noted, the center
will take a new look at automat-
ing the overall manufacturing
process.

The center's demonstration
plant, located on the campus of
Southern College of Technology
in Marictta, will allow companies
to see modern equipment inter-
facing with plant processes —
and simulate how it might work
in their own facility. The teh.
nology could make dramatic ins-
provements in productivity,
Adams believes, but because of

equipment costs and lack of in-
house technical experlise, many
companies have been slow to
embrace it.

Funding for the new center
comes through the U.S. Defense
Logistics Agency (DLA), which is
responsible for providing the
materials needed by the U.S. mil-
itary. The DLA is concerned that
the loss of U.S. apparel manufac-
turing capacity might limit sup-
plies to U.S. forces in the event of
a major mobilization.

The DLA sponsors two other
apparel manufacturing centers at
Clemson University in South
Carolina and at the Fashion
Institute of Technology in New
York. The Georgia Tech-Southern
Tech Center focuses on trouser
manufacture; the Clemson Cen-
ter focuses on shirts, while FIT
is looking at tailored garments.

B Th Wy B NE B S G Ep BN N B TN EE BN N N EE ..

Industry response to the Cen-
ter has been strong. A 12.
member steering committee now
advises the center on its research
agenda, which focuses on pro-
jects with immediate results.
More than 450 plants have ex-
pressed interest in participating
in the center, and hopes are to
organize a 100-company coalition
which would guide the efforts,
share research results, and offer
opportunities for testing. -
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Research Center Opens

A new $5 million apparel
rescarch and demonstration
center ncar Atlanta has been set
up to boost the competitiveness of
Amecrica's apparel industry and to
recapture markets lost to foreign
producers.

Approximately half of the
American apparel market now
belongs to foreign manufacturers,
who bencfit from low labor costs
and other advantages. Operators
of the new Apparel Manufacturing
Technology Center hope to chip
away at those advantages by
rescarching robotics, automated
material handling, machine vision,
computer design stations and
other new technology.

Operated by the Georgia
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Institute of Technology and
Bguthern College of Technology.
the center opened recently with a
pilot-scale demonstration factory
designed to manufacture blue
jeans with state-of-the-art equip-
ment.
The center’s three-pronged
mission will be to evaluate and
integrate new equipment, develop
new technology and provide
hands-on training for students.
Industry response to the
center has been strong. More than
450 plants have expressed interest
in participating in the center.//




41A-1440 HODERN HATERIALS S

HANDLING
15 TIHES/YEAR 105800

MARCH 1988
cLipPED BY Bacon’s
2 (e N

PRODUCTIVITY
80% of production time in
Center eyes U.S. apparel manufactur-
K ing, Adams observes. One of
automatmg the center's projects will in-
volve simulating ways to use
apparel firms production time more effi-

Can America’s apparel in-
dustry compete against off-
shore producers? Can it re-
gain some part of the half
of the U.S. market it has lost
to these competitors?

Perhaps so, if U.S. com-
panies take advantage of
new technologies, including
automated materials han-
dling, and manage better.

“We think there is sub-
stantial room for productiv-
ity improvements using new
equipment and manage-
ment techniques,” says
John Adams, Georgia Insti-_
tute of Techriology. Adams
is program manager for the
new Apparel Manufacturing
Technology Center near At-
lanta, Ga.

Opening last fall with
state-of-the-art equipment
in a pilot-scale unit making
blue jeans, the center re-
ceives funds from the U.S,
Defense Logistics Agency. It
is staffed with personnel
from Georgia Tech and
Southern College of Tech-
nology.

Materials handling and
work-in-process (WIP) stor-
age now account for about

ciently.

Center researchers also
will investigate automated
materials handling, robot-
ics, low-cost machine vision
systems, flexible manufac-
turing, and computerized
data collection. Adams
hopes “to break down some
of the barriers” to imple-
menting these technologies.

“Long-term,” he contin-
ues, “our goal is to auto-
mate more of the two-di-
mensional, or flat, sewing
steps.” Robots and auto-
mated handling devices can
assist in these sewing proce-
dures more readily than
they can in the more com-
plex, three-dimensional
type of sewing (attaching
sleeves, for example).
Roughly 35% of apparel
making involves two-dimen-
sional sewing.

By automating the sim-
pler type of sewing, more of
a manufacturer’s skilled la-
bor force can concentrate on
manual, three-dimensional
sewing. Second and third
shifts—uncommon now—
may become more feasible,
too, in companies with

automation.\\ O
NN
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APPAREL CENTER
SET UP FOR SOUTHEAST

A $5 million apparel research
and demonstration center was
recently formed near Atlanta,
" Ga., to help the Southeast’s
apparel industry automate and
modernize its management.
The center is a cooperative ef-

fort of Georgia Institute of
Technology, the Southern Col-~
lege of Technology, and the
Defense Logistics Agency.\\

@5




T GEORGIA TECH'

RESEARCH COMMUNICATIONS OFFICE
ATLANTA, GEORGIA 30332 (404) 894-3444

May 18, 1989

MEMORANDUM

TO: Dr. Wayne Tincher
Mr. John Adams

FROM: John Toon/Ginger Pinholster
SUBIJECT: Publicity

In January of 1989, we distributed a news release on the Apparel

Manufacturing Technology Center. We thought you would be interested in a
summary of the results so far.

To date, articles on the Apparel Center have appeared in at least 12
publications with a total circulation of 3,564,018 readers. These publications
include:

America’s Textiles International
Apparel Industry

Bobbin Magazine

Computer Daily

Daily News Record

Economic & Industrial Development News
Machine Design

Modern Materials Handling
R&D 2000 Update

Textile Chemist & Colorist

The Wall Street Journal
Women’s Wear Daily

We appreciate your cooperation and assistance, and hope you will let us
know of other projects that might be of interest to the news media. If you
would like copies of any of these articles, please give us a call.

We are also interested in whether this publicity been helpful to you. We
welcome your assessment of our efforts -- as well as any suggestions on how we
can assist you in the future.

cc: Dr. Fred Cook

Georgia Inslitute of Technology is a unit of the University
System of Georgia and an equal education/employment
opportunty institution
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l GERBERmiover Software Release

Unit Production Goes to College

If you want to know about Unit
Production Systems (not just about
GERBERmovers specifically) as a
method of manufacturing, here's
something that might interest you.

A Seminar This August the Ap-
parel Manufacturing Technology
Center of Georgia Tech is hosting
an all-day seminar/workshop on
Unit Production System Applica-
tions. Scheduled topics include:

" Implementing and Operating a
Unit Production System

* Management Practices for Unit
Production Systems

* Flexible Manufacturing with
UPS

* Motivational Techniques for
Smooth Transition to UPS

Experts Discussions will be led
by a panel of professors and actual
UPS users. One important note: the
seminar is not sponsored by any

manufacturer of UPS. It is part of
Georgia Tech'’s continuing series of
seminars on flexible manufacturing
methods.

Data Exchange The UPS semi-
nar will give you the chance to ask
questions and share ideas with
other UPS users — people who
produce on their systems every
day, just like you. It is an excellent
opportunity for you to learn more
about both the practical and
academic side of Unit Prodt-ction
System Applications.

To Register The seminaris
scheduled for August 3. You
must register by July 14%10 attend.
Naturally, there is a registration fee.
For raore information about the ac-
tual agenda and registration fee
contact:

Susan Giriffin
GTRI/Georgia Tech
Room 215 O'Keefe Building
Atlanta, GA 30332

- _ .
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June 1989

June 1989
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United States

New Center
Develops Technology

Operators of a new $5 million
apparel research and demonstra-
tion center near Atlanta beljeve
tpey can help boost the competi-
iveness of America’s apparel
industry — using automation,
new technology, and modern
management techniques to recap-
ture markets lost to foreign
producers.

Approximately half of the
American apparel market now
belongs to foreign manufacturers,
who benefit from low labour costs
and other advantages. Operators

66

$.

17
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of the new Apparel Manufactur-
ing Technology Center hope to
chip away at those advantages by
demonstrating and researching
robotics, automated material han-
dling, machine vision, computer
design stations, and other new
technologies.

‘‘We want to advance the state
of manufacturing technology in
the domestic apparel industry,”
explained program manager, John
Adams, of the Georgia Institute
of Technology, ‘“We think there
is substantial room for produc-
tivity improvements using new
equipment and management tech-
niques. We hope to break down
some of the barriers that stand in
the way of implementing these
technologies.”

Operated jointly by the Geor-
gia Institute of Technology and
Southern College of Technology,
the Center opened in October with
a pilot-scale demonstration fac-

" tory set up to manufacture blue
jeans using state-of-the-art
equipment.

The Center’s mission will be to
evaiuate and integrate new equip-
ment, develop new technology,
and provide hands-on training for

CANADIAN APPAREL

students.

For further information on the
Center, contact John Toon at

(404) 894-3444, .o
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"Quick Response: The Right Product
at the Right Place at the Right Time"

Quick Response (QR) applies
various concepts and technologies to
link textile and apparel manufacturers
with retailers to shorten the lead time
for placing orders, manufacturing
goods, and making deliveres.

QR uses bar coding, point-of-sale
scanning, Just-in-time manufacturing,
and electronic data interchange (EDI)
which immediately transfers informa-
tion between retailers and manufactur-
ers. To work, QR requires partner-
ships between stores, apparel produc-
ers, fabric suppliers, and fiber produc-
ers to reduce inventories and increase
customer service.

It takes about 66 weeks from
production of apparel fibers to
consumer purchase of clothing at
retail. But QR cuts order turnaround
time to 21 weeks and reduces from 55
weeks to 10 weeks the time merchan-

/

dise spends 1n mventory. The result.
elimination of up to $12 billion
annually wasted in the "apparel
pipeline,” improved cost competitive-
ness of domestic suppliers, and better
mventory productivity and more
efficient retail operation.

Retailers appear committed to QR,
but domestic manufacturers have been
slower to respond and some retailers
have begun to force the issue with
their suppliers. Companies currently
using QR include Milliken, Haggar,
Levi-Strauss, K-Mart, and Wal-Mart.
Industry observers anticipate that QR
will eventually benefit retailers and
manufacturers in many product
categories.

Georgia Legislative Update

H.B. 151: Provides for creation of Seed
Capital Fund for business develop-
ment capital to innovative firms.
(Signed 4/19/89)

H.B. 215: Provides a framework to
facilitiate and encourage coordinated,
comprehensive statewide planning
and development at the local, regional
and state levels of government.

Provides for establishment of Gover-
nor's Development Council and
regional development centers. (Signed
4/18/89)

H.B. 240. Provides for a five-year job
tax credit for certain business enter-
prises that increase employment by 10
or more in counties designated as less
developed by the commissioner of
community affairs. (Signed 4/10/89)

H.B. 420. Provides for enactment of
Aquaculture Development Act,
creation of state commission for
aquaculture, and study of aquaculture
and the potential for development and
enhancement of aquaculture in the
state. (Signed 3/30/89)

H.B. 568: Provides for the creation of
the Governor's Employment and
Training Council. (Signed 4/3/89)

—Holly Lawe

Economic & Marketing Services
Economic Development Division
Georgia Tech Research Institute
Georgia Institute of Technology
Atlanta, GA 30332

For further information, contact:
Robert Lann 404/894-3475

Non-Profit Organization
US. Postage
PAID
Atlanta, GA. 30332
Permat No. 2488

\7:74'.) / f‘?lj




FEBRUARY 24, 1390

CLiPPED BY Bacon's — L
-1 R ——

H .

Computerizing the garment industry oo

Engineers and computer sclentists cheaply than conventional clothing  group from Southemn Colege of Manufacturing Association, which

at two colleges in the Atlanta area factories do. Technology and Georgia inetitute of represents clothing manufacturers. “It is 2
say they have hamessed computers The Industry, which has long Toeh%gx. way of getting things done a lot more

to standard industrial sewing tralled others In integrating . ' those colleges are doing Is qQuickly and getting Improved quaiity.”
machines to produce a larger variety  computers in its factories, i taking  not a pipe dream,” said Witliam O, . - Southem Tech and Georgia Tech

of garments more quickly and serlously the experiments by the «Mitchefl, of the American AppamL engineers said that new computerized

systomarelnuaoatanhrowsmnplm
at Buchanan, Ga., and at a number of
chiidren’s clothing makers including the
Willlam Carter Co., of Griffin, Ga., and

' Health-Tex in Gadsden, Ala.

' Swhtodmologybalsoinwobyabm
joammaker.quooAppamlco.,andby
Bnnmsoﬂ(:orp..ofAhxandorcny,Na.

Aﬂny.oxpodmnmldommmdory
eapabieofnmkhgafowdozonpaksof
! pamadayhasbeonsetupmlm
mnmofSouﬁmeoﬂogoofTodmology
in Marietia, an Atlanta suburb, to

@ to clothing makers what might
bodonomnht’wsman,nmuam.slhat
N hwoboonboma)nprod;mrsofdoﬂﬂm

in the United States.

he Georgia group determined that

instead of buying a new machine

dooadmowsewiogjob.
specialized computer chips could be -
. programmed so that a single machine
mumuma«mm

[
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-ways to reprogram these chips 80 that the
;u“dimanmmawmyo(m

. Bymmmnmmmmm,h d

}enoino«shavoeonvoﬂodmoldmm "
assembly ine info & more versatile kne

> with many subassembly stations. Each -,
‘eovmnodzodplocoofoqulpnmnclnm!t
at 2 number of tasks instead of one.

For example, after finishing
zipponbtwplydlhlfmanhﬂmy
that need them, the machine can be
, feprogrammed to work on another task

'Insiudofmhgm.

¢ By switching 1o another task, & machine
can heip finish other work that otherwise
'Mlakobrwbpodormmdoww
. the whole Kne,

m,mmmmmm
'8t the end of the assembly ine In 40
minutes, Tincher said,

3 mﬁnm,onhemwmm.
a assembly line making several
domemldbomwa

, computer sysiem. ® .
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Key Industry Investment. The Depart-
ment of Defense will initiate several pro-
grams aimed at invigorating critical defense
industries and ensuring their survival, During
the next five years, DoD could invest ap-
proximately $80 million in research and de-
velopment and the advancement of manu-
facturing technology in four vital commercial
areas—clothing, optics, food and precision
machining.

Funds put into revitalizing or extending
the capabilities of those industries, how-
ever, will depend on annual defense budgets
through fiscal 1996, and programs could be
expanded or cut yearly.

The DoD grant programs are designed to
encourage joint rescarch that would benefit
the entire sector of an industry.

Do~

- »

2,73 04—

Erosion of the U.S. military industrial base

+ has become an increasing strategic concern
for DoD, and officials point out several fac-
tors that have contributed to a serious short-
fall in U.S. defense manufacturing capabil-
ity, which would be especially significant if
the United States would need to mobilize

> quickiy for war.

t A growing dependence on foreign designs
and overseas production of military hard-
ware; a decrease in private investment in
the domestic defense industry; and an aging,
inefficient manufacturing infrastructure are
only a few of the factors that have a direct
bearing on what analysts say is a serious na-
tional security threat.

Projections of severe cuts in defense spend-
ing exacerbate the situation by causing de-
fense industries to shift long-term emphasis
toward their commercial business. Areas
that would be especially affected by a spend-
ing slowdown and industrial redirection are
continued defense technology-related research
and upgrading the processes and machinery
to produce defense materiel.

The U.S. optics industry during the 19805
was hard hit by foreign competition, losing
almost half its busipess to Japan and other
Asian countries. To counter that, the Ameri-
can Precision Optics Association is creating
a Center for Optics Manufacturing at the
University of Rochester (N.Y.). Total DoD
investments in the project could reach $35
million during the five-year period. The cen-
ter is to develop advanced, automated op-
tics manufacturing techniques.

The U.S. high-technology machining in-
dustry, specifically those producing preci-
sion gears used in a wide range of defense
applications, has been plagued by a variety
of problems, Most companies manufactur-
ing these gears are small and cannot inde-
pendently develop state-of-the-art machin-
ing techniques. DoD could invest almost $37
million during the next five years in projects
at the lllinois Institute of Technology that
would consalidate basic research and devel-
opment for several companies.

The clothing manufacturing industry, an-
other segment of U.S, industry suffering the
effects of foreign competition and outdated
manufacturing techniques, will get approxi-
mately $6 million in DoD funds during the
next five years to conduct automated pro-
duction research at Clemson University and
the Georgia Institute of Technology.

Dob will aiso emphasize food processing

technology during the next five years—di-
rected at expanding the capability of food
companies to produce combat rations. To-
ward that goal, Rutgers University is to get
more than $3 million in operations and re-
search grants to open a center to develop

-



technology that.would gxpand food pro-
cessors’ capabilities to shift to combat ration
production if the need should arise.

Secretary of Defense Richard B. Cheney
has emphasized a growing need for joint
projects that would ensure the viability and
advancement of key defense production and
protect the U.S. industrial base.

Power-Packed Processor. Honeywell, Inc.
and several subcontractors—General Elec-
tric, General Dynamics and the Univerisity
of Florida—have been selected to develop a
miniature signal processor that Honeywell
officials say will pack the processing power
of ten supercomputers into a 4 X 6-inch cyl-
inder. The $9.5 million, 30-month develop-
ment project for the microprocessor, called
the Aladdin, has been funded through the
Defense Advanced Research Projects Agen-
cy’s smarl weapons program.

The Aladdin is designed to be used in a
variety of applications, ranging from smart
munitions to avionics, and can be configured
for a number of electronics packaging ap-
proaches.

The processor uses high-level language
programming, and officials estimate that it
will deliver a peak processing power of one
billion floating point operations per second.

MI Hall of Fame, The Military Intelligence
{MI) Corps has established an Ml Hall of
Fame to honor distinguished soldiers and
civilians who have made significant contri-
butions to the field.

The MI Hall of Fame, exhibited at the In-

telligence Center and School, Ft. Fluachuca,
Ariz., inducted its first honorees in 1988.
Thus far, 99 members have been inducted.
The 1990 selectees are to be inducted this
July.

Membership in the Ml Hall of Fame is
open to military and civilian personnel of all
grades who are no longer on active duty.

Although the selection board convenes
once each year, officials said they are con-
tinuously seeking worthy candidates. Nom-
ination details are available by contacting
the project officer, Capt. Michae] Sands.
Mail inquiries should be addressed to the
Commander, U.S. Army Intelligence Center
and School, ATTN: ATSI-MI, Ft. Huachuca,
Ariz, 85613-7000. The telephone numbers for
nomination information are (602) 533-1181
{commercial) or 821-1181 (AUTOVON).

Marshall Scholarships Awarded. Cadets
Edward Hoyt and Michael Thorson of the
U.S. Military Academy at West Point have

been selected to receive Marshall Scholarships

that will allow them to continue their studies
in England after graduation.

Both cadets are economics majors and are
among the 30 U.S. students selected each year
under a program enacted by the British Parlia-
ment in 1953 to show appreciation to the
United States for its assistance during
World War 11, The scholarship was named in
honor of Gen. George C. Marshall, the Army
chief of staff during the war who went on
to become secretary of state and defense and
primary architect of the Marshall Plan for
the reconstruction of postwar Europe. o




THE 4 °C K

HONTILY 9y, 0o

APRIL 1agq

—
—_—

CLIPPED BY Baggn's ;

3,2 T
STITCH IN pyyg
industrial sey; o

8BA-40 APPAREL INDUSTRY
HAGAZIHE
HONTHLY 18,600

MARCH 1880

CLIPPED BY Bacan's
2o
Ga. Tech, DLA
Offer On-Site
Consultation

!

The Georgia Institute
f
Technology's Apparel ’

Manufacluring Technology
-

—

Center (AMTC), part of the
Georgia Tech Research
Institute (GTRI), has
introduced a consulting
service for apparel
companies,

The service provides
individual, on-site assistance
to increase the use of
advanced manufacturing
technologies, productivity
engineering and human
resource management
techniques.

Consultants from GTRI's
Economic Development
Divis'on will perform a 10-to
15-fay study of a company's
faciiities, helping to identify
and justify advanced
equipment and systems;
analyze operation costs;
develop productivity

incentive systems; conduct
supervisory development
and training programs;
improve work methods; and
provide assistance on
government contract bids.
Partially funded by the

[

‘/‘—-~_ -

U.S. Defense Logistics
Agency (DLA), companies
requesting the service incur
only 25%-50% of the total
project cost. Any domestic
apparel manufacturer is
eligible for the program,
and all implementation
projects will be handled on
a case by-case basis. //
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aling indusin
solstions and
hope
Georga Techs
abundance in
tevule and apparels
related engineenng
Counes Was the
footanahe-doos for
the bidding
pricess Johin
Adaniy a senior
ewarch ongineet
Ak groogs aLn
apee hor AV
s adum
Poxal epataton in
dehonnetypx
ewate e and
recatch work in
pemral for g
win
W e well
hnown (ot
dufens sndusin
and 3 kot of other
goavmawnt
onbiten - Adums
N T Ifense
Logadns Ageny)
knew that of
anvinady fud g
propenaty and the
capatuhiny 1o Ine

succesful we did We have a demon-
strated ek recond of beng imaolved
with industny Another wanming fuctor
s that we collaborated with Southem
Tech which alvo bus a strong appare)
technology educaton progam At
the facidity s dedication, Adams

assesaient was echoed by Ray Chiesa,

the eaccume direetor of contracing
for the Defense Logntics Agency
(DIAY When he spohe of Techs
selection Chiesas temuthed “You
showed a mione aggresine and usefut
program than did «ome of the other
s an the countny *

Though bamming with expectas
tons and enthussm the true hall
nrh of the center s s base of
albances AMTC 18 a componite of
Georgis Tedh, the Southem College of
Technologey (outhem Tedhy, the DILA,
and apparel industny memben Thewe
competiton in commerce 4nd oducas
uen have united 10 create an espnt de
comn esential for thwarting o national
NN

Thas approach s not new, but the
concept » more widely practiced in

4

AMTC » pahd plant s at sh fonfront of aggund manufactunng techméigy

The Apparel Manufacturing
Technology Center:

“Clothes-up” View

Europe und Japan, where govemment!
ndustry-supported centers of collatxo-
rave research are commaonly estab-
lshed for the overall welfure of a
parcular industry

The W Clair Harns Center of
Excellence in Apparel and Texule
Manufactunng. 3 new faality on the
Southern Tech campus 1 Manetta,
Ga  houses pant of the Tedh effont
With 20000 «qquare feet, there's room
enough for dussrooms, offices, an
auditonum, apparel and computer
Labs, and AMTC« pulex plant, where
blue yeans are manufactured.

1< concrnr i mstancn AND TV OF
ment, most of which are performed on
campus in Atlant, Georga Tech and
Southem Tech operate the pitot plant,
where the vanguard i appared
manufactunng technology 1 de-
bugged, deployed and demonstrated,
The greater pan of the equipment,
valued at $2 $ million, was donated by
vendors such as Gerxer, Phaff, Umon
Speaal, Brother and Mitsubishs
Southem Tech provides the facility and

1ts management, and their applica.
tons-onented student base contnbutes
skilled personnel 1o openate the center,
give demonstrations and make
moddfications in the equipment
Seed funding for AMIC comes from
the US. Defense Logisuies Agency. Of
the more than $5 milhon the DA has
allocated to the progect, $3 milhor 1
dedicated to rescarch and develop-
ment
“They re the free world < lrgest
apparel procures.” explaned Adams of
the DLA s commutment 1o the US
apparel industry, “They purchase over
$1 bathon worth of clothing a year *
The government s relance on
domestic tesources 1o supply clothing
needs for defense services wasin
keopardy because, according to Adams,
“the apparel industry 1s probably the
hardest hit of all Amencan industnes
by forergn competiion,®
A disturhing statstic bears out thay
assessment. The apparel industry
accounts for $20 billion of the US
trade deficit, second only to the

automobnle industry
Multiple face
G Mus  tors have made
! our apparel

4 industry a near-

casualty in the
global murket. Fint
andd foremost is the
high content of
Libor required to
manufacture
apparel

“There s about
6 50 pereent of the

production cost of

£ 3 gament bed up
@ hhor alone,*
wnd Adums “That
nonsell makes it
caswer for bow
wage procducers,
Tike some of the
countnes in the
Paafic baun. to
compewe effcinedy
wath American
manufacturen
Over the pav 10
yean weve
probably kow $0
perient of the
manufictunng
tuse 1n apparel
producuon That
satiic alone con.
cemed the DLA *
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and have dceene 1o AMIC Litoratones
their own twen na amd dhevelop.
N1 ACUN It Mot s i attend
UCAOMT s inuees aml \\mb)mp\
that are presentnd vear round  Publi
cationy such as AMEC Quanerdy heep
mbers appaivest o teseardds proge
v ew devchoping nis and drategies
the future
The slachs divinen ot Oxford
Industnes in Monten Ga 18 g potably
actine industn e omber wih paticpds
carly enough 1o e intrumental in
it equipmne selection for the
cplant Dnsrion prosident Lanry
Johnwn gnves 3 powertut endorement
of AMTC 1 thunh st s esential to our
wal in the apparel indusn he
Johnwon feels the ame about tus
wnt with conpanies that an the
nuthetplace, 3z competitons
Lamy Stone dinextor of nunufac

company’s board of directors

The board helped get AMTC on
its feet, defined s mission and
assisted i equipment selecion Now
that the center 1 up and runming, the
quanetly board meeung agenda
includes the development of pestinent
worhshops and seminans and pnontize
ng research  Relevant research s job
one, 50 AMTC researchen compiled a
list of 24 research ideas which were
then ranked in onder of imponance by
the advisory baand, The 14 ideas uly-
mutely submitted to the DLA for
funding conmderation were based on
ranking and avatlability of expertise

Most of these ideas have been
accepted and are underway. Funding
for indivmidual proyects varies, with
some recenving neary a half million
dollars  Just as valuable to each
project s sts industry champion—a
plant or company that works shoulder
10 shoulder with the developer of the
wea Along wath adwvice, a2 projeat
SPONMOT Qv €8 RENCTOUS monetary
contrbutons This system expedites
the research and takes 2 ot of the
guesswork out of realwworld apphca-
ton and unplementation

A pnme example 1s the painng

of Oxford IndustnessStacks Division
with the Apparel Manufacunng
Architecture progect developed by Dr
Sundaresan Jayaraman, who's als an
assistant professor in Tech's School of
Texule Engincenng “Architecture”
usually bangs to mind a coherent and
solid structune based on a strong
foundaton with a gaal-onented
doesign srategy In appaned manufac.
nng. architecture 1s actually a
framework for the representation and
anulyss of the entempase

Jayaraman s archutecture bangs
computer-aked-nunufsaunng to the
manragenwent, control and operaton of
an apparel enterpnwe He sees tas a
Language through which all the
ddlerent factons of 3 company—
management, design, manufaciunng,
markeung and sales——can undentand
ard commurnucate with one anather

In thus three-phase progect that
began i July 19648, Jayaraman and
graduate rescarch assstant Rapen
Malhara fing developed the funcion
nwidel, 1o be follow ed by the infoama.
ton model and the dynamscs medel

The function and infomuanon

breaks down each one further and
further for thorough investigaton It
seems almost infinste 1n scope.

The screens contain varying
degrees of informaton, with some
packed to the borders with boxes.
amrows, hines and lenenng, all to
desenbxe the inputs, outputs, mecha-
nisms and constraints for each func.
uon

The expents say this architecture
will help manufacturens get a better
picture of their overall operations so
they can evaluate their cumrent prac-
tices and make changes (0 improve
their procedures. It will also define
standards for daia communications
berween machines and systems, And,
perhaps most useful in the long run,
will be the ability to make cost-benefit
analyses for more savvy investment
decisions.

Asone nir mogrers amemy
development, Jayaraman’s is further
along 1 the stretch from sdea to 1m-
plementauon, but several other
rescarchers are nax far behund in
adlonng a high-tech tomorrow for
apparel manufacturers.

Research engincer Chadone
Jacobs-Blecha dunks marker-making
can be elevated to a hugher Jevel of
automation. A marker s a planned
fayout of pattem preces on a fength of
fabne that minumuzes fabne waste,

Present techniques include some
semblance of a computer-arded-
design system, but for the most pan
an operator lays out the pattern preces
manually with 3 stylus at the worksa.
won

Jacobs-Blecha 1s studying current
systems 10 detemunce the technical
and cconomic feasthility of making
improvements A suney of vendon
and usen 1s the firt step on her way
10 2 techrucal analysis and cost model
Rescarchers Danel ) Oruz and
Mxchael ). Kelkey are talung steps to
treat the human condivon in the
induatry dunng its transibon to a highe
tech environment

Inatsally, the two are ”entfying
ergonomic problems through ofnerva.
ton, anthropometne measurement,
and peronnel interviews at apparel
manufacuang faalities thal represent
3 sange of szes and Jeveds of automa-
bon

It's in the human arena that
AMTC 15 posiioned to b of inesti-
mable value. Right now, the apparel
industry has a predominantly gray
fabot force.

In fact, John Adams said, "One
plant I lked 10 was vasuccessful at
attracting any labor people under the
age of 32, There are some questions
as to why that would bxe Why can’t
they attract somebody right out of
high school or college?”

He answers that question by
admitting, “The industry itself has an
image problem, going back to the
1920s and s1s image as a sweat-shop
operavon. Cenawnly these things hun
your recruung ability.”  Adams also
blames the perception that apparel
industry yobs are low quality, Jow
skall, and low-paying. but he said,
“That’s really not the case, because
many labor institutions rate 2ppare!
jobs as the highest skilled tn the
country for labor people. In a typical
sewing operation it takes four to cight
weeks, and sometimes longer, 10
leamn that paruicular operation and
reach 100 percent productvity In
contrast, the automotive industry has
many jobn that take just one day's
time for a person to bxe at full capace
ny.”

AMTC rarsm ronas na nor,
imuge-wise, through equipment
upgrades, more effiaent information
management and contemporary
promation of 3 repuvenated industry

In engineenng and 5
posiions, AMTC 15 building on whut
Georga Tech has been domng for
year—prepanng students In terms of
reaprocaton, thas 1s a remarkably
perfect fit!

Ahthough Tech only offers a tex-
ke degree, students can focus on ap-
parcl-related counework as a munaor

AMTC's acuvities are an anragtive
draw for engineenng students searche
g for a fickd of endeavor, whkh
should increase Teeh's student buse in
all areas of the industry Upon gradu-
avon. our wudents, and Southem i
Techs supply AMTC s ifustey l
members with fully prepuncd employe i

o

*Whuat better method for techmls
o transfer coukd there be”' Adums
ashed

models represent day-to-day operac From these findings. Oz and Optmasm around the indudn
R for the Livable Co- agreed vons, whde the dynamics moded will Kelley will devise and test aliernames and expecually among AMTC suflen
ng evenbods realizes that twe allow comparues 10 go *shut of* at thowe same faalites. Eventually, and suppoaers, s angble  AMTC
and the solubions that come from analyses they'll be able 10 predict and address obnervens think that market ks to
iv approuch wall benelit us indin kdy- The: program uses 3 complex ergononud msues in what s being foreign compettion sall soon bonom
ally of w benefits the industry methodology . calied IDEF, that was called “the factory of the futun=- out
*W¢ have the samwe problenive= dereloped by the US Air Foree 1n the AMTC's pdox plant Georga Techs Apparc Manuface
uling problems nunufactunng 1970v 1t sunds for ICAM DEFinition, The final product will be a tunng Technology Center may tum
e, murketing and delivery with ICAM rrpresenung *integrated vaung manual and videotpe for out 1o be the *sttch pust in ume” 1o
ems 1t s to our advanuge o compuicr-anded manufacunng * apparel manufaclunng supenasors to redress the undustry's problems—and
work together * Stone saxd Stone Vimually every furktion of an apparel acquaint them with typical ergonom- Amenca's. J
v o memnber of AMTC s advisory manufactunng enterpnse can be s problems, thew solutions and the
b , compnsed of key ndustry rep- explored 1n astonushung deaad through benefis theyll reap from providing an Susan Haudnns 15 a producer and
ines who operate bke a 2 senes of computer screens that ergonomucally sound workplace direcior usth TechVideo
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he nation's first academic re-

search conference dedicated to

apparel manufacturing technol-

ogy was held recently at Philadel-
phia College of Textiles and Science
(PCT&S).

The event brought together kcy re-
searchers from schools participating in
Defense Logistics Agency (DLA) pro-
jects as well as other federal, state and
privately funded efforts to make domes-
tic manufacturing more competitive. It
was dubbed the “Academic Apparel Re-
search Conference on Advanced Ap-
parel Manufacturing Technology Dem-
onstration.”

One of the participants, Henry A.
Seesselberg of Fashion Institute of
Technology, lauded the academic orien-
tation of the Philadelphia meeting, not-
ing, “Other industries ... support re-
search in academia and elsewhere as a
matter of good business investment.
The domestic apparel industry has
never significantly embraced this idea,
however, and has been willing to ‘let
George do it!’

“George, however, became Hans and
Rinaldo and Sven and Hiro,” he said.
“And they did it quite well, leaving the
U.S. appare! maker and machines sup-
plier in a very weak and obsolete posi-
tion. The fact that this conference is
being held heralds, I believe, a change
in this direction.”

The DLA, which convened the meet-
ing, began funding Advanced Apparel
Manufacturing Technology Centers
(AAMTCs) in 1987 at Fashion Institute
of Technology (FIT), New York;
Clemson University, Clemson, S.C.;
and Georgia Tech/Southern Tech, At-
lanta. North Carolina State University,
Raleigh, also received DLA funding for
equipment development projects.

The DLA program was created out
of concern about the long-term viabil-
ity of apparel production in the United
States in the event of a military mobili-
zation,

An unrelated modernization project,

'
There 'S a worry
" that we don’t have
enough money and
effort going into this
to have a critical
mass of effort that
will result in
something
meaningful coming
out.”
— Donald O'Brlen, DI.A

the Apparel Computer Integrated Man-
ufacturing (A-CIM) Center, was i:reated
at the University of Southwestern Lou-
isiana (USL), Lafayette, by the Aweri-
can Apparel Manufacturers Association
(AAMA) and the State of Louisiana.

And in 1989, PCT&S formed a con-
sortium of 11 industrial research spon-
sors under the supervision of Pennsyl-
vania's state-funded Ben Franklin Foun-
dation.

The “elder statesman” among the re-
search organizations, however, is Tex-
tile/Clothing Technology Corp., or
(TC). Ten years ago, recognizing the
serious challenge from imports—
combined with antiquated U.S. manu-

Academics Keep Course

The industry’s new abundance of technical centers spurs a national
gathering where researchers share information (1 by Jules Abend

facturing techniques—(TC)* was estab-
lished to pursue technology research.
The organization is a group of 15 mem-
ber companies, organized labor and
the Commerce Department.

Each of these research centers is in-
volved in a number of specific projects,
many of which overlap each other. The
Philadelphia conference was designed
to keep the researchers from “reinvent-
ing the wheel.”

Representatives from all the institu-
tions participated, including: Joe Off,
(TC)% Seesselberg, FIT; Chris Jarvis,
Clemson; John Adams, Georgia Tech;
and Larry Haddock, Southern Tech.

Also participating were: Trevor Lit-
tle, N.C. State; Lois Delcambre, USL;
and Herb Barndt, PCT&S.,

The DLA's efforts are designed pri-
marily to support the military, with ben-
efits accruing to civilian manufactur-
ing. And, although future funding is
uncertain in the face of the warmer
international political climate, opti-
mists believe that federal projects to
make U.S. industry stronger will be in-
creased.

One funding realist is Donald
O'Brien, chief liaison with the DLA's
demonstration centers. O’Brien was
one of several participants who called
the meeting “historic in terms of get-
ting all of the people together who are
doing apparel research.”

O'Brien told the group that the meet-
ing was planned to allow researchers
to network and to look for collabora-
tion opportunities “so that you can lev-
erage the results to produce an overall
larger effect for the benefit of the ap-
parel industry.

“That goal is important,” he as-
serted, “because the amount of money
from the DLA, the Department of Com-
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merce, the state of Louisiana and
other states supporting apparel re-
search, is very modest.

“There’s a worry that we don't have
enough money and effort going into
this to have a critical mass of effort
that will result in something meaning-
ful coming out.”

To some, the speed at which the
schools set up the demonstration cen-
ters and began research is nothing
short of amazing. And as the research-
ers revealed during the first-day “show-
and-tell” session, their endeavors are
beginning to bear fruit.

High interest in demonstration facili-
ties by industry executives, outside
groups and students also was cited by
all as beneficial.

(TC)? Highlights
Short-Term Projects

hat's not to say that success has

been 100%, even among more ma-
ture endeavors. As Joe Off of (TC put
it: “We have had our share of failed
programs; we've had our flops. But our
successes have completely overshad-
owed them.”

Commenting on the pool of talent as-
sembled, Off said, “We at (TC)* over
the past 10 years traveled a long,
lonely research and development road.
We are happy to have added emphasis
and commitment that the DLA project
brings to this apparel technology and

Two of the colleges
funded by the DLA
have dedicated
separate facilities
for the
demonstration
centers: Clemson
University (above)
and Southern Tech
(teft).

education effort.”

Off called the Philadelphia meeting
“the beginning of a big involvement be-
tween (TC)® and the DLA centers.”

Off noted that when his organization
finally had a home of its own in 1988,
it was able to expand the charter from
long-term R&D to include a shorter
term demanstration/education capabil-
ity.

Two of (TC)"s shorter term efforts,
developed in conjunction with Draper
Labs, are: a skip stitch sensor that de-
tects a malformed or skip stitcii on any
single-needle chainstitch machine run-
ning up to 9,000 RPMs, and a fell
seamer that automatically forms a
seam for denim fabric.

The skip stitch detector is in field
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testing and will go to commercializa-
tion within the next three months, Off
said. The fell seamer already is in com-
mercialization.

“We are also involved with a project
using unconventional methods of fab-
ric assembly,” he added. “Finished gar-
ments cannot be distinquished from
present methods ... except for im-
proved quality.” The first working ma-
chine will be tested at (TC)s tech cen-
ter later this year.

Off stressed his willingness to share
information, saying, “We have few se.
crets. And those are only for as long as
we need to get a patent processed.”

At Clemson’s lab, the Army's AG415 short-sleeved shirt is manufactured.

FIT Center Projects
Are ‘Down To Earth’

As a result of the DLA-FIT relation-
ship, the school is involved in a va-
riety of projects, including a compari-
son of cost and production daia be-
tween a traditional bundle system and
unit production system,

Another project involves manufactur-
ing methods for Navy pea coats. Sees-
selberg said because the specifications
for the complex garment are very old,
the coat can no longer be made to the

government’s standards.

He observed: “Some of
the materials specified are
no longer manufactured
and the few remaining com-
panies attempting to re-
spond to government or-
ders are experiencing high
costs and poor quality due
to the antiquated methods
dictated by the specifica-
tion requirements, such as
basted canvas, one-piece
collar and so forth.

“Also, little of the coat
can be made wi*b auto-
mated machine:  cause
of the design,” he s_id.

FIT is creating a new
coat design, which, while
maintaining the look and
function of the previous
one, uses new materials
and methods.

Seesselberg said suitable
substitutes for the old ther-
mal body liner and satin
sleeve lining were sought
out by a textile student and are being
evaluated by the project team,

Patterns for a prototype were pre-
pared for fit and function tests and for
automated machine assembly analysis.
Finally, FIT’s advanced technology
equipment will be used to assemble
the prototype to prove compatibility
with the specifications.

Clemson Center Plays
Intermediary Role

hris Jarvis of Clemson offered
more evidence that the military,
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NC State's research has led to the
development of a new system
for front pocket assembly,
subcontracted to Ark Inc.
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while lumbering at times, is becoming
flexible.

Clemson is involved in manufac-
turing the Army’s AG415 short-sleeved
shirt. In preparation for a visit from
the DLA’s Major General Charles
Henry last May, the project staff, led
by Ed Hill, produced a three-page doc-
ument that proposed improvements in
the specifications.

A positive reaction from the general
produced such a prompt response that
80% of the suggested revisions had
been incoaporated by the end of June.

Jarvis believes that proactive stance
is one reason the Philadelphia-based
Defense Personnel Support Center
(see related story, Page 54) has sug-
gested a new intermediary role for the
demonstration
centers.

The centers
would examine
military specs
for certain gar-
ments, make
suggested
changes, manu-
facture sam-
ples, hold con-
ferences with
current con-
tractors and
those inter-
ested in manu-
facturing, in-
corpaorate the
industry reac-
tion, and re-

(TC)"'s fell seamer, designed at its Raleigh lab, is in commercialization.

port back to the DPSC. .

Timing is the major roadblock,
Jarvis said. “The whole clock is 90
days from start to finish and we
haven't quite figured out how we can re-
spond that fast.”

Jarvis attributes DLA's positive re-
sponse to the center’s credibility: “We
really don't have a vested interest in
any of the results of the manufacturing
specifications changes.”

Jarvis also discussed other Clemson
projects and stressed the size of effort
associated with the DLA facilities, say-
ing, '‘Some 70 pecple are involved.
This is not a minor effort. When it was
funded, it was the largest research con-
tract the university ever signed. It still
retains that distinction."”

Southern Tech's lab contains $2.5 million worth of equipment.

One service the school offers apparel
manufacturersis a computerized
spreadsheet to help justify buying a
piece of equipment that they've seen in
a demonstration center.

“The purpose of the software,”
Jarvis said, “is, in one neat package, to
include all of the different factors that
generally don't get considered.”

Georgia R&D Center
Application-Oriented

ike the other DLA centers, the

Georgia Tech/Southern Tech cen-
ter periorms apparel manufacturing
demonstrations. The demo products
are utility denim blue jeans and camp
shorts.

Georgia Tech’s Adams said there are
about 15 research projects that are “in
the mill” and noted that the program
is application oriented, “looking for so-
lutions to problems that can be
brought to fruition in a couple of
years."”

Partner Southern Tech is Georgia
Tech’s main laboratory, with $2,5 mil-
lion of equipment, Wearly 50 people
are contributing to the DLA activity.

Adams described a software effort at
the center involving trouser procure-
ment. The expert system will assist the
government in evaluating contracts.
The software allows the government to
look beyond the dollar amount of the
bid, to consider the kind of service a
contractor will offer—whether the sup-
plier has a good potential of providing
on-time delivery and expected quality.

“Because it is an expert system, it
will gather information, continue to
grow and be-
come a better
tool the more
it is used,”
Adams noted.

The school
also is working
on a training
program to
avoid some of
the ergonomic
problems com-
mon to opera-
tor worksta-
tions. The pro-
gram is ori-
ented toward
carpaltunnel
syndrome and
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(TC)¥'s *’mini-

factory"’ (right),
and USL's A-CIM
Center (below,
right).

also focuses on light-
ing.

“Our research has
shown that most of
the lighting in an ap- ¥
parel plant is bright P ¢
light all around and
dim light next to the
sewing machines,” J8
Adams said. “We
have found that situ-
ation should be re-
versed.”

In another project,
the school is examin-

ing how modular

tent what we wanted
M to do in terms of
N building equip-
ment.”

The scheme in-
cluded a turn-and-
Ml divide module de-

I signed to take face-
to-face cut stacks
, and separate them

i into rights and lefts
for subsequent auto-
mated operations; a
serger module to au-
tomatically feed,
serge and stack
pocket facings and
.| bearers; an assembly

1 module designed to
il feed, register, com-
. -] bine and join small
parts such as front
facing with pocket lin-
ing; and a bagger

manufacturingcan
be used to produce
smaller orders for
trousers more effi-
ciently.

“The questions
are really about what
we define as a
smaller order,”
Adams said. “In the §
trouser end of the
business, a smaller
order is about 1,000
units, And we antici-
pate that to be even

module to feed, regis-
ter, fold, form the
pocket bag, and
stack the subassem-
bly.

At this point, Lit-
tle said the concep-
tual design works
‘| well. One of the
major developments
is the procedure for
feeding pieces to an
<ol automated machine.
-4 Much to the delight
of researchers, a

smaller in the fu-
ture.”

Larry Haddock of Southern Tech re-
ported that the center is using a pro-
grammable machine for setting and at-
taching pockets on three different trou-
ser models without having to chanye
any templates,

“In the future,” Haddock said, “we
plan to download this information for
each style to the operator as well as
into the microprocessor that controls
that machine.”

Haddock said that in 1989 the cen-
ter had more than 3,000 visitors. Many
were from industry and education,
while others were parents of students
and potential students.

“We're really enjoying the ability to
show the industry in this light,” Had-
dock said. “And I think that’s also im-
portant in transferring the technology
to as many people as we can interest
in our industry.”

NC State Stresses
Machinery R&D

Trevor Little of NC State also dis-
cussed modular technology develop-
ment. He said the school, under DLA
contract, has developed new machin-
ery for front pocket assembly.

Little explained: “We wanted to be
in an area not to exceed 247 x 24”,
And there wasn't an awful lot of tech-
nology to be found. We also wanted to
target cycle times that were reasonably
short. And,” he continized, “we also
wanted 0 combine thr:e parts. There
are very few, if any, automated systems
in apparel that do tl:at.”

Little described the procedures neces-
sary to accomplish the goal, including
subcontracting to Ark Inc., “whose con-
ceptual design was very important and
impressive and addressed to a large ex-

newly developed rod

feeder eliminated
the need for the turn-and-divide mod-
ule.

The serger module is going to Kell-
wood Co.’s sportswear division, where
it will test-produce about 6,000 gar-
ments for Mervyn's,

The turn-and-divide module will
have a three-month trial in the De-
fense Personnel Support Center {ac-
tory cutting room.

Both the assembly and bagger equip-
ment arz still at Ark Inc., in the devel-
opment and design stages, respec-
tively.

USL Establishes
Computer Links

he newest participant in academic
apparel rvsearch is USL. Lois
Delcambre expliiined that the AAMA-
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and state-sponsored A-CIM Center at
the school is working on a major pro-
ject to establish voluntary communica-
tions protocols for the apparel indus-
try.

The first project, Delcambre said,
has to do with communications proto-
cols for Local Area Networks and
Wide Area Networks. It “should be
used in manufacturing quite soon.”

Another A-CIM project concerns the
definition of neutral representation of
two-dimensional pattern pieces, which
will facilitate the electronic exchange
of pattern data among various com-
puter-aided design systems and related
equipment.

CIM data transfer standards will
allow apparel manufacturers to inter-
connect diverse equipment from a va-
riety of suppliers. In turn, equipment
suppliers will incur lower development
costs as interfaces will be defined and
available, she said.

PCT&S Gives
Fabric The Eye

CT&S, host school for the confer-

ence, has been researching fabric
mechanical properties related to hand,
tailorability and other similar attrib-
utes.

In the course of its investigations,
PCT&S has been weighing the merits
of the Kawabata Evaluation System
(KES) and the new Australian FAST
(Fabric Assessment by Simple Testing)
system.

Herb Barndt noted that FAST,
which is considerably less expensive
than KES, is reported to be “quite sat-
isfactory” based on interim lab results
just in from 13 facilities worldwide.

Barndt said the Australian system,
which consists of four unils, is mechan-
jcally very simple. “There are no elec-
tric motors, there are no moving parts
other than those actually required to
apply some pressure or force to the fab-
ric,” he said. However, the electronics
used in the measurement process are
sophisticated and precise, he said.

The PCT&S observations were de-
rived, in part, from results obtained by
its apparel manufacturer partners in
the state-funded Ben Franklin project.

While the DLA intends for the aca-
demic conference to be held annually,
_Don O'Brien said plans for next year's
event have not been made. [1

Motives To Modernize

DPSC is taking a more active role in DLA schools
and other research efforts [ by Diana Burton

he U.S. Department of Defense

(DOD) is one of the few custom-

ers that buy nothing but domesti-

cally produced apparel. But,
just as any customer should expect,
the government wants to buy high-
quality, competitively priced garments
and have them delivered on time.

In order to help domestic apparel
contractors meet these expectations,
the Clothing and Textile Directorate at
DOD’s Defense Personnel Support Cen-
ter (DPSC) in Philadelphia has under-
taken several projects to encourage in-
novation and modernization. These in-
clude:

¢ Establishing a neutral file format
for computer pattern grading systems;

¢ Forming a modernization commit-
tee to study government specifications
and encourage commercial practices;

¢ Increasing involvement in the De-
fense Logistics Agency’s (DLA) Ad-
vanced Apparel Manufacturing Technol-
ogy Demonstration (AAMTD) program.

N eutral file format. Some time
ago DPSC realized that the ap-
parel industry was investing in compu-
terized grading and cutting equipment.
DPSC's Directorate of Manufacturing
has had such a system for some time,
and the various military services have
also invested in this equipment. The
problem is that the different systems
cannot communicate among them-
selves—hence the need for a neutral
format.

The basic guidelines were estab-
lished: The format must be generic (re-
flect no brand name), and it must be in-
expensive enough so that most com-
panies can afford to upgrade their sys-
tems. The Directorate of Clothing and
Textiles appealed to the DLA for as-
sistance in solving this problem. The
National Insiitute of Standards and
Technology (NIST) was awarded a con-
tract to develop neutral file format soft-
ware. In cooperation with the Ameri-
can Apparel Manufacturers Association
(AAMA), the University of Southwest-
ern Louisiana also is working on the

problem. Major CAD system manufac-
turers such as Microdynamics also
have agreed to participate in the devel-
opment of the neutral file.

When the neutral file software is com-
pleted, it will enable the various sys-
tems to communicate with one an-
other. The development phase should
be completed this spring.

The government plans eventually to
transmit computerized patterns elec-
tronically directly to the contractor.
However, this goal is long term and re-
quires further research and develop-
ment into such issues as government
verification and legal obligations.

odernization. The DPSC estab-

lished a modernization commit-
tee to analyze current government
specifications in light of modern, state-
of-the-art manufacturing methods. The
committee is chaired by a DPSC
representative and composed of mem-
bers from every military service. The
group meets quarterly and selects a ge-
neric group of items to study. In the
past, the committee researched and
concluded studies on dress trousers
and dress shirts. Currently it is re-
searching dress slacks and skirts. The
committee meets with the appropriate
members of industry to address their
ideas for modernization.

The most recent modernizing
committee meeting was held at the
Georgia Institute of Technology’s Ap-
parel Demonstration site at Southern
College of Technology, Marietta, Ga.
The AAMTD program has assisted in
the research since the committee's in-
ception.

The committee has recommended
that the DOD adopt two paragraphs
permitting minor alterations to the
government specification and patterns.
The changes would accommodate au-
tomation.

echnology demonstrations.
DPSC alse has increased its
participation in the AAMTD. Several
projects have been sent to the uni-
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versities for bids, including: formal
AAMTD participation in the moderniza-
tion committee; a role for universities
in reviewing new item specifications
and patterns for state-of-the-art pro-
duction methods; and a research pro-
ject to determine why government con-
tractors are reluctant to modernize
their equipment.

We hope these projects will encour-
age use of state-of-the-art equipment
and methods. The directorate actively
encourages military contractors to par-

ticipate in the apparel demonstration
sites. Many of the research projects cur-
rently underway display an aggressive
approach to persistent industry prob-
lems that affect both commercial and
government manufacturers. Examples
include Clemson’s research into auto-
mated collar point turning and Georgia
Tech'’s architecture of apparel manufac-
turing. These technologies should be
of interest to the government contract-
ing community.

Because of the paragraphs permit-

ting automation in manufacturing oper-
ations, there is no longer any impedi-
ment to using state-of-the-art methods.
The government is open to new ideas
that improve the quality and the pro-
duction rate of military uniforms. The
old phrase, “just follow the specifica-
tions,” is becoming an anachronism
within government circles, especially at
the directorate. .

The DOD is interested in buying
commercial products when applicable
and in simplifying cumbersome and re-
strictive specifications. Therefore, the
military uniform community must con-
sider modernization to remain competi-
tive. The demonstration sites are a
means to evaluate new technology with-
out the expense normally involved,
and DPSC supports these efforts.

A study, soon to be underway, will
provide the government clothing and
textile community with the tools to de-
termine what other efforts are neces-
sary to enhance the use of state-of-the-
art technology.

Because the Directorate of Clothing
and Textiles interacts daily with the
industry, we are an important force,
Our attitudes can and do influence the
atmosphere in the military contractor
market. In the past, we have not fully
utilized organizations such as the
AAMA; rather, the DPSC has been the
only sounding board for all that is per-
ceived to be wrong with government
procuring activities.

In the future, we will look to organi-
zations such as the AAMA to assist us
in achieving our goal of the best prod-
uct at the best price, delivered when
needed.

Within the next two years, the Di-
rectorate of Clothing and Textiles will
assume responsibility for preparing
specifications. Defense Management Re-
view Decision No. 903 calls for a cen-
tral office to write procurement techni.
cal data for all military services. The
military services will provide the require-
ments; DPSC will determine the type
of document to be written and then pre-
pare it. This standardized office will be
charged with writing technical data
that reflect the apparel industry's cur-
rent methods. Centralization will en-
hance the impact of the modernization
committee and our current efforts to
procure more commercial products. O

Diana Burton is chief of the Clothing
& Textile Section, Technical Op-
erations Division, of the Defense Per-
sonnel Support Center.
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OSHA READIES ERGONOMICS GUIDEL]NE

By MATTHEW KASTEN

NEW YORK — The publica-
tion of an Ergonomics Guide-
hne For Industries b

OSHA in the near future wil}
mark a major step by the
agency towards suggesting
how companies, including ap-
parel manufacturers, can re-
du;: employee health haz-

A first draft is expecled to
be pubhished late in y.
Industry comments wxll
sought.

OSHA Is leaning heavily en
companies that kaep poor
records, according to Eric
Futrain, ACTW,

Until now, the agenc{.has
rone mlo industml nls
and reviewed
cor;d:dl{\a;compa’g: are re~
quired to keep to compa-:
nies that have 4

or hide them by alling to
record them.

The guidelines will cover
such areas as getting full
management support and
employee involvement; pin-
pointing workplace haurds'
preventing and conuoulu

kazards; instituting adminis-
trative and medica manege-
ment controls; and beginning
an education program, Wash-
ington-based . Roger
Ste‘fhens. OSHA ergonomist,

Of particular intcrat to
OSHA among ag
ducers are umulauve
Trauma Disorders (CTDs),
and one of their prev:hnt
diseases, Carpal Tunnel Syn-
drome (CTS).

CTDs affect employees
whose jobs require highly re-
petitive motions or who must
maintain awkward positions
or movements while per-

> forming their duties, CTS is

identified as a disease of the
wrist where the carpal tunnel
becomes swollen because of
the destntm and pressures it

rgoes
Fxrms that fail to prevent
CTDs and/or maintain
prme are hit
beavy hna.mneinm
igure amounts,

I-‘oreu ie, meral years
ago Union rbide Corp. was
fined $1.3 million for not
keeping a pro r OSHA inju.
ries log; 130 days of injuries
were m in This was in
addition to O HA 'potu:f
machines that lacked ety

rds, for which it fined

nion Carbide a separate
penalty of $250,000.

1t afso found record-keep-
ing violations at other major
chemical companies, and
ined them large six-figure
amounts, Auto manufactur-
ers were fined hundreds of
thousands of dollars, and

dustry, where firms have
Tor koumsg impeopls OSHA
or g

morgp

One lm«llognkMut Proc-
essing, fa proper
records, and rma:pnamu
lion were levied against

AMF PURCHASES CYBRID LTD.. BRITISH CAD FIRM

RICHMOND, Va. = AMF
Sewn Products Systems, Inc.,
has pun:hased the British
fim, Cybnd Lid., a devel
oper of ‘:omy;uu&ided b‘
ngn systems for Lhe appere
textile industrres.

Bryao Clarke, AMF presi-

dent, said the acquisition
gives the company an in
creased ra of

it.Here, the inj not re-
ported were o the cumula-
Live trauma disorder type.
Eric Frumin, Occupational
Safety and Health tor,
Amalgamated Clothing and
Textile Workers Union, told
DNR that “What's important
now is record-keeping. OSHA
is Jeaning heavily on compa-
nies that keep poor records of
employee i m]unes "
the “Jog of inju-
ries,” he said, has been get-
ung a lot of OSHA attention in
the last three years.
ulmng proper logs of injuries
illnesses is important be-
c-use it means the compa-
nies recogwue the impor-
tance of possible prob-
lems and are set up to main-
tain proper workmen's com-
pensation records.
In the apparel industry one
of the most recent to get hit is
Oshkosh B'Gosh.

According to Department
o(hborpnpers,meOshkosh
phn! went through a

HA inspection in
Ocloba after which a list of
violations and fines were is-
sued in February 1990, The
firm has until March 4, 1991 to
correct the violations, Fines
total $3,400
p The company was cited
or:
o Causing cumulauve trauma
hands, wnsu

using cumulative trauma
stressors to the neck and
back of service workers who
E& d?n«:l transfer mlnlenl
es throughout nt
oCausing cumulative tnu.ma
stressors to the upper extre-
mities (hands, wrists and
?:l'lm and neck and back) o

-Causln; cumuhtlve trauma
stressors to the hands and
wrists, shoulders and back of
examiners and auditors.
oCausing cumulative trauma
streasors (o the hands and
wrists, shoulders, neck and
back of hemmers.
.In each case, OSHA recom:
‘mends “Feasible methods of
abatement [or these In-
L (which) include, but

nge
and an expanded h
on CAD and compuler “intes
grated manufacturing solu-
tions that are cev to Quick
Response and Just-In-Tume
manufacturing.

are not limited to {the sug.
gestions)."

CTD and CTS health prob-
lems first came 1o light in the
19208, Furmin said, but their

[

—

amnll Tech's mqlmr. Tod Courtnay, checks the lighting
condions areund workstations in appare! manufacturing
envitonments, as part of Tech's ergonomics research.

prevention was not consid-
ered important and workers
had to cope with them, “In a
sense, they were covered up
by employers and doctors.”

(mx-renuyi men’s appare!
producers more accu-
rate reconbegrlnjuﬂu than
women's wear ucers, 3o
it s difficult to say which
industry has the greater
problem, Furmin said, How-
ever, OSHA data lnd:calu
that in the men's and boys’
& oy hnurkeu the rate
ury is seven cases
1,000 workers. The tepgf

CTDs, based on data from all
reportlng industries, has
gmwn percent from 1985

Frumln listed the most
eommon CTD _problems as
1 tunnel syndrome,

ten initis, bursitis, lower
ckltnin and strains of the

Clun(s at workstations
that could eliminate or re
duce the number of incidenc-
es include use of better de-
signed chairs, tables that tilt
and better placement of sew-
infd machine treadles, he

NUTMEG BUYS McBRIAR,
SWEATER PRODUCER

TAMPA, Fla. (FNS) -
Nutmeg Industries, lnc..uld
it has acquired all
outstanding common nock ol
McBriar Sportswear, Inc.,
from McBriar president Ben-
nett Oltman.

Terms of the deal weren't
disclosed.

McBriar, a sweater manu-
facturer based in Philadel-
hnd sales of $9.€ million

the year ended Dec. 31,

!39 including about $2.7
million in sales to accounts
serviced by Nutmeg Mills, for
which Nutmeg received a

marketing fee
Nutmeg said Oltman_ will

remain as president of
McBriar, which will be run as
a wholly owned subsidiary of
Nutmeg.

The acquisition is not ex-
pected to have a material im-
pacl on near-term results but

provides good lJong:t erm
growth opportunities,”

names,
chancmorounersymbols
of various organizations.
Products are sold to depart-
ment and sporting goods
stores under the Nutmeg
Mills label.
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Liquid Consistency

Liquids that can change from the consistency of water to that
of peanut butter in record time are expected to be used in
control devices such as shock absorbers on cars or silencing
sysiems on submarines. Known as electroheological fluids,
these liquids react to changes in electrical fields and can
easily be controlled by computer. Researchers at the Univer-
sity of Michigan's Transportation Research Institute are
working to develop devices such as rotary couplings and
pressure values, and the hydraulics that help steer aircraft and
cars in which the fluids can be used.

Standard Intelligence

Ford Motor Co., Digital Equipment Corp., Texas Instru-
ments and US West Inc. have agreed to cooperate in a crash
effort known as the Initiative for Managing Knowledge
Assets whose purpose is to develop a standard of building
expert systems. The initiative includes the Carnegie Group
Inc., a spinoff of Carnegie Mellon University that is develop-
ing computers and software for artificial intelligent systems.
The group is hoping to overcome a fundamental problem
with expert systems: their inability to share information.

R&D Funding Down

The National Science Foundation reports that U.S. industry's
overall funding of research and development is slowing this
year. According to the NSF, projected total spending in 1989
won't even keep pace with inflation, increasing only 2% over
last year's $58.1 billion that the agency estimates U.S. com-
panies spent last year, The NSF surveyed 92 companies, a
third of which reported that their R&D budgets were either
frozen or declining due to disappointing sales or profits and
management emphasis on reducing costs. The 1989 projec-
tion of $61.4 billion is down from an earlier prediction of
$62.2 billion.

Definitely Fuzzy Logic

Fuzzy logic, which has a big following in Japan, is gaining
some ground in the U.S. where it originated, according to
Business Week magazine. Fuzzy logic is designed to operate
around concepts of "maybe” rather than the definite decision
of digital logic. Hiroyuki Watanabe, a former fuzzy-logic
expert at AT&T Bell Laboratories and currently an assistant
professor of computer science at the University of North
Carolinaat Chapel Hill, has developed a microprocessor-like
chip that has an all-digital "architecture" yet can execute
fuzzy-logic inferences. Its 680,000 transistors can process
580,000 "if-then" decisions per second. That is 100 times
faster than the next best fuzzy-logic chip which is designed in
Japan.

Time For Adjustments
Insight magazine reports thata tool called the Acclimator can

96 | IE | JUNE 90

be programmed to speed or slow time. It is designed for
travelers who frequently cross time zones and routinely ad-
just their timepieces upon arrival at their destinations. Using
the Acclimator, the traveler inputs into his watch the flight
time and destination time zone and then turns the device on.
If he or she is heading west and gaining time, the watch will
operate at a slower than normal rate so, psychologically, the
traveler will feel more in sync with the new environment, If
heading east, the watch will run faster than normal. Inventor
Ross E. Mitchell, a computer systems consultant, said the
device will be an attachment to multifunctional watches that
run on microprocessors and will probably add $5 10 $25 to the
cost of a watch.

Smart Skins

New self-monitoring skins and structures, especially for air-
craft anc buildings, will revolutionize construction tech-
niques in the near future, predicts International Resource De-
velopment Inc. Fiber optic smart skins and structures have
been researched extensively by the U.S. military but ultima-
tely hw.ve important applications in commercial airplanes,
spacecraft, urban transit systems and large buildings, accord-
ing toastudy done by the consulting firm.The fiber optic sen-
sors embedded in the skins allow continuous monitoring of
parameters such as temperature, deflection, strain, mechani-
cal damage. Manufacturers will be able to monitor, evaluate
and correct flaws in composite structures thus eliminating
overdesigning; reducing the amount of composites used and
reducing the weight while maintaining the structure's integ-
rity; and reducing manufacturing time and costs while im-
proving product quality. Because the smart skins technolo-
gies cannot be used with conventional aluminum, steel or
other metal or alloy skins or structures, some segments of the
metalworking industry are already very alarmed at the impact
of the new technologies, the study said.

'Where Does It Hurt?'

Two teams of researchers at the Georgia Institute of Technol-
ogy are approaching the ergonomics of repetitive motion dis-
orders from different perspectives. One teamin the Environ-
mental Scienceand Technology Division recently conducted
a study of three apparel manufacturing firms. Researchers
analyzed workstations by measuring table height, knee clear-
ance, lighting quality and other characteristics of the environ-
ment, and they videotaped workers. The tapes revealed a
number of physical "mismatches” between employees and
their workstations. These included poor illumination and
improperly. positioned treadles. The researchers made a fow
changes in the workplace. They hope to identify factors that
encourage postural stress and nfuscle fatigue and to suggest
appropriate prevention tactics, including new techology,
engineering redesign and employee training. The other team,
at Georgia Tech's Economic Development Laboratory, is,
working on new machines to automate high-risk tasks within
the poultry industry. (€

--Leslie King
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ERGONOMICS

magine a senior vice president of

human resources hawking an er-

gonomic chair to his company's

manufacturing managers while
making each executive endure the pres-
entation seated in rigid, wooden chairs
common in apparel factories.

That is the tactic Pete Ehlinger used
to emphasize the importance of opera-
tor comfort—or ergonomics, as it has
come to be known—at Intercontinental
Branded Apparel (IBA).

Ehlinger, IBA’s senior vice president
of human resources, recently shared
his company's ergonomic experiences
with more than 75 apparel industry
manag.rs at a seminar conducted by
the Apparel Manufacturing Technol-
ogy Center (AMTC). Ehlinger was
joined at the seminar by representa-
tives from Levi Strauss & Co., Ten-
nessee Apparel Corp. and the Georgia
Institute of Technology. The AMTC is
a joint-venture research program be-
tween Georgia Tech in Atlanta and
Southern Tech in Marietta, Ga.

According to Dan Ortiz, the ergon-
omics program manager for the Geor-
gia Tech Research Institute (GTRI), a
good definition of ergonomics is fitting
the task to the individual by adapting
the workplace to fit his or her capabili-
ties and psychological and physical
needs. If the workstation is very rigid,
Ortiz said, it forces the operator to as-
sume stressful postures that can be
physically damaging.

Poorly designed operator chairs, for
example, promote awkward and stress-

Embracing
krgonomics

Three apparel manufacturers share
their implementation
experiences [] by Gary Fong

ful postures. Chairs
found in apparel fa-
cilities often are dif-
ficult to adjust and
have uncomforta-
bly hard seats and
backs, Ortiz said.
“[Operators need)
a chair that is eas-
ily adjustable,” he
said, “The range of
adjustability should
accommodate 95% of the work popula-
tion, so the adjustability should be be-
tween 15" to 20"."

Ortiz said that since most operators
spend many hours seated at their ma-
chines, chairs should have cushioned
surfaces for comfort. If operators are
not comfortable at their workstations,
their performance will be afiected. The
overall objective of ergonomics is to
promote performance by reducing
stress, Ortiz said. “And comfort, per-
formance and health basically go hand-
in-har.d.”

bard look at chairs. At Ten-
nessee Apparel, which employs ap-
proximately 600 people at three Ten-
nessee facilities, management was com-
mitted to thinking ergonomically. The
trouser manufacturer, along with two
other Southeastern trouser manufac-
turers, is participating in a two-year er-
gonomic research program at Georgia
Tech. The program, conducted by
GTRI, was divided into four phases.
In Phase I, more than 120 operators

were interviewed concerning work-
related injuries, musculoskeletal dis-
comfort, training, work schedules, job
and workstation design and other job
factors. Through these interviews, Ted
Courtney, a GTRI research scientist/
ergonomist, found high discomfort lev-
els reported for neck, back and hands.
According to Courtney, “60% of the
workers reported that they lean for-
ward to gain access to their work ei-
ther through reaching or to get better
visual access.” Using video workstation
evaluation, GTRI found that 40% of
the subjects stooped at a 20° angle.

“‘We looked at chair design and
found that most of the chairs were
made of wood, were uncushioned and
lacked adjustability,” said Courtney. Op-
erator-modified chairs also signal ergon-
omic problems, he said. In fact, GTRI
found that “91% of the operators were
making modifications, and that told us
that this was a high-problem area.”

In Phase I, GTRI examined the im-
pact of ergonomic intervention in the
workplace. In Tennessee Apparel’s
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case, researchers focused their atten-
tion on operator’s chairs.

To begin with, GTRI introduced two
chairs to Tennessee Apparel’s opera-
tors. One chair, common throughout
the apparel industry, featured wood sur-
faces and difficult height and back-rest
adjustments. The other chair, designed
by the University of Michigan and

‘| manufactured by Ajusto, had cush-

ioned surfaces and could easily be ad-
justed by the operator while he or she
remained seated. According to one re-
search participant, comparing the typi-
cal chair, with its limited adjustability
and hard surfaces, to the ergonomic
chair is like comparing a Volkswagen
bug and a Porsche.

GTRI focused on permanently
seated operators in three plant areas:
serging, side-seaming, and facing-and-
closing of front pockets. Two groups
were formed. One—the control group—
used the typical chair, and the other—
the experimental group—used the
Ajusto chair. While the control group
required some direction about the me-
chanics of its chair, the experimental
group had no problems using the
Ajusto chair. Both groups received
some instruction concerning correct
body posture and positioning.

After five weeks, there was a sig-
nificant improvement in comfort in
both the experimental and the control
groups. This improvement seemed to
be related to the instructions both
groups received concerning correct
body postures. But, as time passed, op-
erators with Ajusto chairs adjusted
their chairs less often.

Llsten to your emplovees. Al-
though an ergonomic change
might be vital to worker comfort and a
company's success, the opinions of the
operators should be considered when
implementing a change.
“Youneedtoallowtheopmtonop-
tions when putting in new equipment,”
Courtney emphasized. “You don't just
make a unilateral technology change.
You have to give them time to find out
if they like the technology change. If
they don't like the change, and if the
old equipment is not counter to their
best interests, you should allow them
to go back to the old equipment if
that's what they feel they need.”
Ehlinger of Intercontinental
Branded Apparel added that “if you do

change something and the operator
doesn't like it within the first couple
hours o first few days, Jyou 've probably
done something wrong.”

According to Diane Smith, an engi-
neer technician for Tennessee Ap-
parel, her company is considering
switching from its old chairs. But,
while the operators in the experimen-
tal group thoroughly enjoyed the
Ajusto chair, cost considerations have

forced the company to look at less ex-
pensive options. But even so, Smith
stressed that Tennessee Apparel will
not compromise on operator comfort
features such as full adjustability, back
support and cushioned surfaces.

The final two phases have yet to be
completed. In Phase 11 of the pro-
gram, mearchm’llmovemtoﬂ)eh@-
technology manufacturing environ-
ment and focus on potential operator

Why wait?

We can dellver VOUI‘

Card
Clrcle No. aoonnodw« o




problems and operator and worksta-
tion interaction. In Phase IV, training
materials will be developed to help ap-
parel supervisors and middle and
upper management understand and ad-
dress ergonomic issues in the
workplace.

w atch for warning signs. Ehlin.
ger, who discussed some of the

ergonomic considerations imple-
mented at IBA, pointed out ways to
spot ergonomic problems before they
get out of hand.

Employers should watch operators
and look for abnormal postures, he
said. If the operators have to stoop
over their work area, work with their

problems can be
solved simply by rais-
ing or lowering a
table and adding a
slight tilt. For stand-
up jobs, Ehlinger
said, the work table
always should be
tilted. “We tilted a table in more than
76 cases and | haven't had a complaint
yet,” Ehlinger said. Conversely, he has
seen ‘‘some marvelous success sto-
ries,” he said.

Simple remedies, such as adding
cushions to the edges of work tables to
protect the ulnar nerve in the forearm
or customizing work surfaces to the op-
erators, are sometimes all that is
needed to avoid employee discomfort.
But as a rule, he stressed that employ-
ers should watch for deviations from
neutral pestures.

Ehlinger also discovered that most
of the operators’ chairs at IBA were
not adjusted properly. Sometimes, he
said, operators adjusted their chairs
with whatever was handy. Workers com-
monly used pillows for back support,
and, as he showed the seminar audi-
ence, some even used thread cones to
position their chairs at the proper
height.

Furthermore, he noted that chairs
with hard, wooden surfaces simply are
not comfortable. “I think every vice
president of manufacturing should

have to sit on the same kind of chair
the operator has to sit on,” Ehlinger
said. ““And that goes for the vice presi-
dent of finance as well.”

Ehlinger also cited a problem with
the chair manufacturers themselves.
“Every manufacturer of chairs calls
their chair an ergonomic chair,” he
said. “There is no definition of an er-
gonomic chair.”

Ehlinger emphasized that companies
interested in purchasin;§ ergonomic
chairs should do exicnsive research
and evaluate many different models.
“Don't just compare your supplier’s er-
gonomic chair with your old chair,” he
said. “Run a comparison test involving
about 10 or 12 chairs from several

wrists at awkward an- operations at the
gles or hold their Blue Ridge facility,
h.apds in elevated po- ‘¢ the company
S o eended 1 think every vice president of adopted the new
fosee comuiatve  Manufacturing should have to sit i personaly go
e 0N the same kind of chair the operator — mgtte o

has to sit on. And that goes for the
vice president of finance as well.”
— Pete Ehlinger, Intercontinental Branded Apparel

different chair suppliers.”

But no matter what chair is selected,
the position of the treadle must be ad-
dressed. “Most treadles are too close
to the front of the machine,” he said.
“When the treadle is too close, the op-
erator must move the chair back away
from the machine in order to operate
the unit.” In that position, the opera-
tor must assume an awkward leg pos-
ture, Ehlinger said. Furtheriore, oper-
ators must lean forward at an extreme
angle in order to work, thus reaping
no benefits from the chair’s lumbar sup-
port capabilities.

Seated operators also should have
footrests to alleviate pressure placed
upon their thighs. Also, all items under-
neath the work table, such as power
swiiches and control boxes, should be
positioned so that the operator is not
forced to work around them,

Generally, Ehlinger is pleased with
IBA’s chair purchase. I think we are
going to see some productivity in-
creases,” Ehlinger said, “and I think in
the long run, we will see reductions [in
disorders).”

se common sense, At Levi

Strauss & Co.'s Blue Ridge, Ga.,
facility, plant manager Olin Dunn intro-
duced many common-sense mod-
ifications to the work force.

In the past, Levi's used the old-style
workstation chairs. “These were not re-
ally the best thing for our people,”
Dunn said. Levi’s old chairs, like Ten-
nessee Apparel's old chairs, were hard
and lacked adjustability. With help
from Art Hill, Levi’s ergonomics engi-
neering manager, Dunn evaluated
many ergonomic chairs and eventually
decided to switch to fully adjustable,
cushioned chairs from the Hon Co.
that feature a swivel motion. After ex-
perimenting with the chairs on various

I've ever heard on
the sewing floor
when 1 introduced
the new ergonomic
chairs to the opera-
tors,” Dunn beamed,
“The compliments lit-
erally came on the
first day. {The chairs) made a world of
difference. The chair purchase showed
our employees a commitment from
management. They realized that we
cared.”

At the Blue Ridge facility, Levi
Strauss also implemented changes to
lessen the amount of forceful exertion
placed upon operators. Many of the
workstations forced operators to twist
excessively and slouch, sit or stand in
awkward positions. Those stations
were re-evaluated and modified to pro-
mote better postures,

The company also worked with ven-
dors to improve the design of specific
workstations.

“What we used to look for when pur-
chasing equipment from vendors was
the price, whether it would provide the
productivity that we needed and
whether it could give us the quality we
needed for that piece of equipment,”
Hill said. “Well, I've added a fourth re-
quirement. Is the equipment comforta-
ble for the people that are going to
have to use it?"

In workstation modification, Dunn
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said, “There are a lot of little steps
that make the difference. Sometimes
we are not smart enough to do it right
the first time. We sometimes have to
come back and do it again, and maybe
again, and still mayoe again.”

Since adopting the new chairs, Levi
Strauss has noticed a
change in its injury and
complaint rate. “We've
had our chairs in for about
three years, and I'd say we
are in a period of [injury)
containment,” Hill said.
“Before the chairs, we
were in a period of esca-
lation.”

But, although the chairs
have made a difference,
Hill stressed that a simple
chair change is not the answer to a
company's ergonomic problems.
“Chairs have a tendency to be just part
of the solution. Just because you have
adjustable chairs doesn't mean the op-
erator is seated properly at the worksta-
tion. You've got to go beyond the
chairs and educate your employees
about good posture. You can't just buy
good chairs and expect results.”

hy implement ergonomics?

The seminar speakers empha-
sized the importance of implementing
an ergonomics program for both the
safety and well-being of the industry’s
workforce and for the protection of the
industry itself. The consensus among

€€
Chairs have a tendency to be
just part of the solution. You

can’t just buy good

chairs and expect results.”

— Art Hill, Levi Strauss & Co.

the speakers was that the appare] indus-
try's ergonomics problems are much
larger than originally perceived. One
reason was inaccurate injury and ill-
ness recordkeeping.

Through operator interviews, GTRI
found that “there might be a greater
incidence of injuries than what was
being recorded,” said Courtney.

As industry knowledge of work-

related illnesses increases, knowledge
among the workers also will increase.
And as the workers gain more knowl-
edge, reported injuries will rise.

Ehlinger said that due to heightened
awareness, companies implementing er-

gonomics programs sometimes expe-
rience more reported inju-
ries. “People that didn’t
want to report a problem
before are now going to re-
port it. People that had a
problem and didn't think it
was serious are now going
to want to cover them-
selves. When implement-
ing an ergonomics pro-
gram, sometimes as much
as a third of your employ-
ees will report cases.”

While the American apparel industry
continues to emphasize the technologi-
cal advances which will make it more
competitive in the world market, manu-
facturers also must address the human
resources side of the business. The
companies that invest in the health of
their workers today will reap benefits
in bot[% productivity and quality tomor-
row.
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WHEN THE DEPT. of Defense
wanted to implement some innovative
technology, they knocked on the doors
of the Fashion Insti yte of Technology
(F.LT). It's not that they suddenly
wanted designer uniforms for the ca-
dets or even a fashion show for the next
officer’s club luncheon — Uncle Sam
had his eye on boosting the apparel in-
dustry from within.

Nearly three yzars ago, the Defense
Logistics Agency, a division of the De-
partment of Defense in charge of pro-
curing clothing for the military, offered
a privileged three schools in America
the chance to show what one state insti-
tution can do for one’s country, or at
least the garment business. Their mis-
sion: to demonstrate to the industry
what technology and machinery are
available, but perhaps not used very of-
ten because of perceived cost or pro-
duction constraints.

This is no ordinary case of keeping
up with the Jones’. The military’s inter-
est lies in the spirit of global competi-
tion all right, but it is also concerned
that if the domestic garment industry
falters, the government will have no re-
course but to look offshore for garment
production,

As expected, the garment guinea pigs
are clothes most suitable for military
use — chiefly jackets, shirts, and pants
— and rightfully so, considering that
the laboratory uses clothing patterns
dispensed by the government, the only
ones that are public domain.

The limited supply of clothing the

EDUCATION

BACK TO SCHOOL: STUDENT
LAB MAKES CLOTHES,

EDUCATES INDUSTRY

By LINDA LONGO
Fashion/Features Editor

students churn out will be bought by the
government, though individual projects
vary in time and budget, says Henry
Seesselberg, director of operations at
the Advanced Apparel Manufacturing
Technology Department located on the
F.IT. campus. Seesselberg’s lab was

berg states, citing, for example, that the
average woman of this decade has larg-
er thigh measurements — but a less
pronounced rump — than her sea-far-
ing sister did forty-odd years ago. The
aesthetics of the uniform will be virtual-
ly untouched, though noticeably im-
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The computerized fabric cutter introduces students to the world of automated machinery.

awarded the tailored men’s clothing di-
vision; Clemson University, Clemson,
S.C.,, relegated to dress shirts; and
Georgia Institute of Technology, Atlan-
ta, Ga., assigned the workwear seg-
ment.

The first phase of a redesign of wom-
en’s military uniforms, which haven’t
seen the inside of a design studio since
1942, should be completed within six
months, According to Seesselberg, the
Navy was runnip , ap a mammouth al-
terations bill. “The 1942 design simply
does not fit the '90s woman,” Seessel-

proved as an estimated 85 sizes will pro-
vide the garments with a more fitted
shape.

There is also talk of giving the quint-
essential Navy pea coat a facelift. Some
of the material used in the interlinings
are no longer available, Seesselberg
said, and the construction procedure
was complicated as well as costly. “The
women’s coats have epaulets but the
men’s style does not,” he explained, “so
previously they've had to make two sep-
arate coats.” The F.LT.lab, using auto-
mated machinery, has been able to
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“It’s not a museum. We run these machines regularly.”

crank out one economical unisex coat
with a two-style option: epaulets that
attach and detach with the aid of a pin
clip.

Though the government welcomes
these cost-saving improvements, the
garments themselves are not the point.
The military is in hearty enough finan-
cial shape not to rely solely on students
for its clothing, however it is banking on
technology.

Government funding has allowed
F.IT. to host a laboratory that simu-
lates a workshop complete with work-
ing examples of unit production sys-
tems, featuring a conveyor system with
individual assembly, computerized cut-
ting, semi-automatic and fully-automat-
ic sewing work stations for all facets of
garment assembly, and plans for a mod-
ular manufacturing system, designed
for maximum efficiency while under the
guidance of cross-trained operators.

The entire arrangement will enable
up- and-coming members of the appar-
el industry to be well-versed in the most
advanced manufacturing equipment
available, and to apply that knowledge
to our domestic facilities. In fact, mem-
bers of the industry are invited to come
into the lab and test out the new equip-
ment to see if it would be a feasible
addition to their shops before they go
through the expense of ordering it from
the manufacturer.

All the equipment —~ an estimated
$1.5 million worth — is on a renewable
yearly loan, an arrangement that is not
only cost effective but also allows the
machine manufacturers to update the
models on display. Machinery can come
and go without all the paperwork and
complications that accompany full own-
ership. “It’s not a museum here,” Sees-
selberg said, “We run these machines
regularly.”

F.LT. students involved in the appar-
el production management programs
demonstrate the equipment and per-
form time studies — manual methods
versus automated — to gain a firsthand
knowledge of the strengths and weak-
nesses of each and how to determine
which would work best in a given shop’s
set-up. After all, automation might
spell salvation to one particular com-
pany yet damnation to another.

Though none of the students’ work in
the lab — with the exception of the time
studies — are part of the F.L.T. curricu-
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lum, the same group of interested stu-
dents are invited to act as trouble-
shooters for domestic companies that
tried to implement these almost exclu-
sively imported machinery into their
plants and have met with some sort of
difficulty. More often than not, the
problem lies not in mechanical failure
but in purchasing automated machin-
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The unit production system in place at the Advanced Apparel Technology Laboratory

ery that does not fill enough of the
shop’s needs to make it a productive
alternative. The students brainstorm
reasons for the difficulty as well as
workable solutions.

“We are trying to get the students
involved in this program so that they
will become a part of it, the program’s
director said. “People entering all fac-
ets of the apparel industry —designers,
merchandisers. everybody — must real-
ize that the factory is no longer isolated
from the rest of the ousiness: it's now
part of the chain. Each person in every
step of the process has to know what is
going on behind him as well as in front
of him. It’s become like the hardgoods
market.”

It is Seesselberg’s hope that the pro-
gram will eventually be weaned away
from military purse strings and exist as
an accredited program funded by the
school. “We are most appreciative of
the military’s help in starting this lab,
but we realize that this kind of funding
can’t go on forever,” he said.

The program is relatively an infant —
having only reached the planning board
stage a mere two and a half years ago —
but it has made great strides already. In
addition to the two year extension re-
cently granted by the government, the

«<3

laboratory was permitted to add wom-
en’s wear to its roster of activities. :
Seesselberg also believes the lab’s
clean, orderly set-up helps dispel the
“terrible sweat shop image” that has
dogged this facet of the garment indus-
try. In fact, he recalls one vistor remark-
ing “It doesn’t look like anybody is
working in here,” as Seesselberg led

him on a tour of the lab. The comment
is further proof that the old perception
still holds fast, despite the many shops
Seesselberg has seen that sport similar
impeccable work environments. He is
hoping the attractiveness of hus facility
will make this area of the business more
enticing to graduating seniure

Reviving student interest in the tech-
nology of garment making through this
automated apparel laboratory is just
one step toward the miltary’s and Sees-
selberg’s shared goal of increasing the
power of domestic shops. According to
Seesselberg, 95 per cent of the lab’s
machines feature applications or the
founding technology that originated in
America long ago: The all-American
sewing machine now sporting an clec-
troiiic memory courtesy of Japan and
other task-specific machines that had
their start in America. “We just gave up
on the technology,” Secsselberg sur-
mised, citing that current marhket condi-
tions have made the domesuic industry
especially investment-wary. "l don’t see
American equipment munutacturers”
reentering the competition “unutl the
industry gets healthy again.” And when
that hiappens, we'il have several schools
of talent ready to take the helm,

- Linda Longo
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Advanced
technology
could allow
apparel firms
to reduce
production
costs and
compensate for
a shrinking
labor pool

4 a Rescarch Horizons

been a small, low-technology operation, with
neaty half its operating costs tied up in the
salaries of employees. For some years, though,
the apparel industry also has been “graying,” as
younger members of the work force look
increasingly for jobs in other industries or the
non-manufacturing sector.

These problems, though seemingly
divergent, can bene:it from a common solution:
advanced technology. Advocates of this view

. believe that apparel firms—large and
. small—could realize major advantages by

adopting autnmated processing systems and
computer-integrated manufacturing (CEM)
resources. Not only could they reduce

" production costs and compensate for their

shrinking labor pool, but they also could explont
an inherent advantage over foreign

" competitors—their ability to respond quickly and

flexibly to the changing needs of fashion-
conscious consumers.

Despite the promise of these benefits, apparel
makers have been reluciant to innovate
technologically. Many managers fail to see how
automation and computer informatton systems
might help their companies in the short term, or
they have concluded that their work forces could
not adapt to the complexity of these systems.
Others have been frightened by the cost of initial
investments, while some of the companies
adventurous enough to experiment with
automation or CIM report less than satisfactory
experiences. Sales promises outstripped
performance, systems could not be easily
serviced locally, or the equipment needed to
make necessary improvemer.is could not be
adapted to a plant’s operating environment.

Though aware of these problems,
procurement authorities in the U.S. government
are still convinced that advanced technology is a
must for its apparel suppliers. Officials in the
Defense Logistics Agency (DLA), the world’s
largest buyer of clothing, fear that without a
strong and diverse apparel-manufacturing
infrastructure in the United States, the
government could face increasing difficulties

" filling its basic garment needs, particularly in a

time of national emergency. For this reason,
DLA decided to play an active role in helping
apparel companies absorb automation and CIM
technology. Three years ago, the agency
awarded $5 million to each of three U.S. research
institutions, and gave them the task of
developing and demonstrating advanced
apparel-manufacturing technologies.

—

One center was eswblished at Georgia Tech, '
and two others located at Clemson University
and the Fashion Institute of New York. During
the three-year period that the initial contract with
DLA has run, each center has emphasized the
use of advanced technology in the production of .
a different item of clothing. While Clemson is
primarily involved with shirt-making and the
Fashion Institute with tailored clothing, Georgia
Tech’s main concern has been trousers. Tech's
principal aim is to improve and demonstrate
technology for processes that make military
trousers. However, program director John
Adams says that these activities also can apply to
the production of civilian trousers.

Industry-university participation

he Georgia Tech Apparel Manufacturing

Technology Center (AMTC) has attracted
broad participation, not only at the university but
outside it as well. From within, the Georgia Tech
Research Institute (GTRI) is providing general
management for the center, while the research
program 1s directed at the School of Textile
Engineering. Research project paruicipants come
from GTRI and several of Tech's engineering
schools. The demonstration of advanced apparel
technologies is taking place at the Southern
College of Technology, an institution near
Atlanta with a state-of-the-art pilot manufacturing
plant (See sidebar on page 06).

The center also has established a coalition of
apparel industry companies, whose
approximately 230 members receive information
about advanced apparel technologies through
workshops, technical publications. and research
reports. The AMTC's advisory board has
representatives from industry, who have helped
guide the development of the center’s programs.
Some companies are even making their plants
available for field tests in AMTC research
projects.

The center’s research ager.da reflects the
priorities of its federal sponsor as well as the
needs expressed by industrial coalition membess.
Fifteen DLA-sponsored research projects are now
underway, with total funding of $3.4 million. As
these studies mature, they are being tested at the
Southern Tech demonstration center and will be
made available to the industry. Projects fall into
three main categories: information systems,
better utilization of human resources, and
automated manufacturing technologies. The
following sections describe the highlights of
some of these projects.

Georgla Tech
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Better information systems
Inronn.mon 15 critical to the success of any

factony I apparel companies neither
computers nor automated svstems can be used
properhy until management determines if these
mnovauons witt work an their plants The only
wan to make such a deasion—short of investing
N espensie new equipment and hoping tor the
hest—is to aimulate a plant operation and see
how welt it pertorms with 4 gnen configuranon
of computers and automated processes

For such a simulauon to be accurate, it must
maode! the complex processes that make up an
apparel operaton—trom design to production to
distrbution sundaresan Javaraman, an assistant
protessor of textule engineening, s building an
architecture of 4 g 'nenc appare] manufactunng
operaton  In developing this architecture, he
used a methodology known as IDEF which was
onginated by the Air Force in the 1970s as an aid
in defining the requirements tor integraied
computer manutacunng svstems in @ comples
plant operavon  Through IDEE, asenes of
dragrams are used to depict the relationships of

Summer 1990

the vanious funcuons of an apparel compan
The diagrams are organized hierarchically —that
15 the user can go trom one lesel to another
looking at functional and organmizauonal
elements in vaning degrees of detad
You dont want to slart mplementung

computers without thinking about where they
dre bestsuited to go. Javaraman savs
10 know exadth what s happening in the
apparel enterprise

This project began m July 1985 with the
assistance of Onford Slacks an apparel
manutacturer in Monroe, Georgin Onford Slacks
senved us the model tor a genene apparel
manufactunng plant  Jasaraman and hes
graduate student assistant. Rajeey Mathota,
gathered informuation by inter e ing managers
at Oxtord Slacks and detiming the functions of
each depanment  In the first stage of the study.
they developed o funcuon model.
hierarchicdl representaton of all the tunctions
being carned out at Oxtord Slacks down to the
lowest level of detal

We need

Continued next page
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The manufacturing
pilot plant at the
Southern College of
Technology is
demonstrating an
automated bundle-
bhandling system for
mouving trousers
through a servies of
workstations. Here,
technician Howard
Pettigrew works at
one of the facility's
sewing workstations.
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ew technologies may look promising in the
laboratory, but how will they work on the factory
floor? For answers to this question, the Apparel
Manufacturing Technology Center (AMTC) is
looking to 1ts pilot manufacturing plant. This facility is part of a
| demonstration center at the Southern College of Technology in
Marietta, fifteen miles north of Atlanta. The 20,000-square-foot
center was built in 1988 with a $1.7 million grant from the State
of Georgia and is operated by Southern Tech’s Apparel and
; Texule Engineenng Technology Department.
+ The buillding includes classrooms, offices, a lecture hall,
 laboratones for fabnic tesung and computer-aided design, and
| the automated manufactunng plant. This factory operation has
) been equipped with state-of-the-art machinery acquired on loan
i from apparel manufactunng equipment suppliers It is being
| used by the AMTC to produce denim trousers.
¢

The demonstraton center not only will help AMTC
researchers to hone new concepts in advanced apparel

. manufactunng technology, but it also will give engineers and
i managers from private industry an opportunity to see
1 nnovation 1n acuon. Through this expcsure, the AMTC hopes
that the apparel industry—traditionally recistant to technological
| change—will develop a better understanding of automation and
* computer management systems.
| Already, demonstrations of automation and computer
; management systems are being held regularly at the center in
* conjunction with technical seminars for apparel industry
. representatives. These events have been well attended, in large
. part because so much of the apparel industry is located within a
i several-hundred-mile radius of Atlanta.

A Pilot Plant For Testing New Technology

Director Larry Haddock sees a benefit in the
demonstraion center beyond the technology developed
there—the knowledge it provides to Southern Tech studeng
who work at the manfuacturing facility.

“The center’s almost ideal as a training or teaching
environment because you've got students working with the
very latest systems,” Haddock says. “We think that student
involvement is a major portion of the transfer of technology
into the industry.”

The demonstration center is equipped with a computer-
integrated manufacturing system that uses electronic data
interchange to demonstrate quick response to changing
product needs. In addition, the center has sophisticated
nstrumentation for testing the quality and strength of yams
and filaments as well as a computer-aided design and fabric-
marking center. '

The manufacturing facility itself has an automated cutting
machine as well as a variety of automated sewing machines
In one comer of the demonstration factory, new methods of '
modvlar manufacturing are being tested. \

“The students have been very enthusiastic.” Haddock '
says, “and this demonstration center has been an ‘
excepuonal opportunity for them. The average graduate
from our department will get eight to 10 job offers.” .

t

Further information about the demonstration center is
available from Mr. Larry Haddock, Appare! and Textile
Engineering Technology Department, Southern College of ,
Technology, 1100 South Manetta Parkway, Manetta, Geurgiad
36060-289 « Telephone: 404/528-7272).
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The next step was to create an “information

- modlel,” a representation of all the information

needed to complete each of these functions.

. These two models describe the structure of an

apparel company as it is. The “dynamics model,”
which Jayaraman and Malhotra have nearly
finished, allows management to do a variety of
"what-if" simulations of an entire apparel
manufacturing plant to see what benefits and

" costs various innovations might create.

Jayaraman thinks this architecture offers
several major benefits. First, the organization can
get a better understanding of how its enterprise

+ actually works. Second, the architecture allows

managers at various levels of a company to
communicate with one another in the same
language. Third, it becomes easier for a
company to undertake accurate cost-benefit
analyses before making major investments in
new equipment. Finally, the architecture is
defining standards for transmitting information
between the various “islands of automation™ that

populate advanced apparel-manufuctunng
plants. Commonly accepted standurds wiall be
necessary for the machinery sold by ditferent
vendors to be compatible. Without these
standards, proper design of computer-ainteuraed
manufacturing systems won't be possble

In the next year, Jiyaraman hopes to learn
more about the architecture’s benelits and
shortcomings by having “two or three appuiel
companies use it in field tests.

Jayaraman’s project isn't the only cltort at the
AMTC to develop simulation tools. 1n anather
study, Jude Sommerfeld. a professor of chemical
engineering, has adapted a longstandhing
commercial software product 1o the needs of the
apparel industry.

This software, marketed as the Genera!
Purpose System Simulator (GPSS), has been used
for many years by engineers for smulations of
discrete-event-sequence operations  However,
until Sommerfeld's project, no one had adapted it
to apparel manufacturing.

Georgia Tech




)

‘

The first step in this project was to construct a
GPSS model of an actual apparel plant.
sommerfeld chose an Alabama company that
manufactures 40,000 pairs of utility trousers a
week and has 250-300 workstations. After
validating the model on this specific plant, he
designed a ~high-tech™ model bused on the
automated trouser-assembly operation at
Southern Tech’s demonstration center, with its
many workstations and cutting-and-sewing
operations.

“In the high-tech model we have the
capability to handle random behavior denved
from human factors,” Sommerfeld says. “We
have built in the normal distribution to represent
processing times for the various operations to
represent different worker capabilities.”

Thus, the model can predict the effects of
different rates of absenteeism on production or
the impact of new trainees on productivity. It
also can be used to explore the effects of new
equipment installations.

The value of such a tool was seen when
Sommerfeld's research group simulated the effect
of different equipment purchases on plant
productivity. Some of these changes, he says,
~didn't do a bit of good at all. We got no
increase in production.” Without this simulation

Ergonomics specialists are suggesting
ways to redesign apparel plants so they
are less physically stressful to workers.

tool, Sommerfeld adds, a company would have
to buy new equipment to determine if a
promising innovation worked.

Sundaresan Jayaraman is leading another
study aimed at improving the quality of
information in the apparel industry. In this
project, he is developing a knowledge-based
framework aimed at helping the Defense
Logistics Agency make more informed decisions
in procuring apparel products from private
contractors. Until recently, DLA's criteria for
making purchasing decisions have been
relauvely limited, the agency used pricing
information while confirming that the lowest
bidder was in the apparel-manufacturing
business. This approach failed to account for
other information that shows whether the low
bidder can deliver the desired quality, by the
specified date.

“Our idea was to develop an expert
system—or knowledge-based framework—that
can be used by federal procurement officials,”
Jayaraman says. “A system that will assist them
in better evaluating the bids. If there are two
bidders and one of them is going to charge you
10 cents more but the evaluation tells you the
guy can meet your quality and quantity
requirements and deliver on time—it's
worthwhile to pay the extra 10 cents.”

This computer system must embody the
knowledge of an expert procurement official,
who knows the right questions to ask and the
significance of different answers that are
received. Jayaraman's research group acquired
this “expestise” through a survey of the U.S.
apparel industry.

The responses of apparel manufacturers
showed that, besides price, four factors should
be considered in evaluating contract bids:
quality-control procedures, production
capability, financial stability. and the company’s
history of on-time deiivery.

The Tech researchers have developed a
hierarchical list of questions for a procurement
expert system to ask. The kinds of answers that
the computer receives at one level of an
interview determine its follow-up questions.

This knowledge-based approach also can be
used by the apparel industry. Often, apparel
manufacturers subcontract with other
companies to fill Jarge orders, and they need a
tool to ensure that quality and delivery
schedules won't suffer.

Continued next page
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An apparel
plant
“architecture”
could help a
company decide
where
computers
would work
best in their
operation
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anufacturing

! Automation technologies
s the apparel industry has adopted
automation, quality control has become
more difficult to ensure. Wayne Tincher, a
professor of textile engineering and the AMTC's
f director of research, descrilies the perceptual
problems that occur when automated systems
replace human workers.
“If a worker is there when something goes
. wrong, he or she is likely to see the problem
and take corrective action,” Tincher says. “But
if a machine is there and something goes

| 4
|

N

unrecognizable to the computer vision system,

For this reason, quality control has become
the central focus of the AMTC's effort to improve
automated manufacturing technology. In one
project, a research group from Tech's School of
Textile Engineering and GTRI is developing a
system that automatically inspects fabric parts for
defects in color and cutting. In operation, the
inspection machine would take a stack of
apparel pieces and run them under a machine
vision system to determine if all the cuts were
properly made and the fabric color were
acceptable The pieces
then would be restacked in
such a way that they could
be fed easily into an
automated sewing
workstation for product
assembly.

Another project is aimed
at automating in-process
quality control for sewing
operations. One of the
most common mistakes in
apparel assembly is leaving
a "raw edge "—that is,
having a single edge of
fabric showing when it
should have bheen folded
and sewn into place.

“We think that a device
could be put into the
sewing machine that would
detect whether or not it's
sewing one layer of fabric
or two.” savs Tincher.

Detection of these defects
might be done through
sound cues. Tech
researchers are using
sophisticated data-

Tech researcher
Charlotte Jacobs-
Blecha, right, is
leading projects that

botential of computer-
aided marker making,
to improve cut-order
Dblanning, and to
develop analytically
based methods of
modular
manufacturing,

8 s Research Horizons

wrong, it may not know it. The machine may
make 100 or 200 defective parts before anyone
happens to notice.”

 Human visual perception is far more

seek to understand the  sophisticated than that of any machine.

However, 1n industries where components to be
inspected have simple, geometric shapes, vision
systems have been successful in Jocating product
defects. What makes automated apparel-
assembly so difficult is that “parts” are normally
non-geometric. Moreover, the flexibility of textle
fabric makes these pieces hard to handle without
distorting their shapes and making them

collection systems to
charactenze the audnory signature of a standard
stitch and one that 1 a deviation from the norm.
The group hopes to operate this inspection
device next vear at the Southemn Tech
demonstration center.

Some innovatons would notinvohe full
automation. but rather would feature & human
ustng 4 computer. The use of such a computer-
aiding approach appears promssing in the fabrnic
marker-making stage of appuarel manufactunng.
A worker with ths task studies the components
needed for a given garment, then designs a
pattern for cutting them out of a prece of fabric.

Georgia Tech
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Success is judged by how litle waste is left after
the apparel components are taken from these
~marked” fabrics. Though experienced human
markers can perform this job efficiently, there is
evidence that they can reduce waste even further
with the assistance of a computer.

At GTR], industrial engineers are evaluating
computci-aiding in marker making. According
1o project ditector Charlotte Jacobs-Blecha, the
technology appears to be feasible, however. she
adds that the mathematics of this problem are so
complex that it's doubtful the process could ever
be tumed over entirely to a computer.

Tane Ammons of the School of Industnal and
Systems Engineenng (ISyE) 15 working with
Jacobs-Blecha on the first stage of a4 project to
improve a procedure known as "cut-order
planning.” In this process, apparel managers
study the sizes and due dates of their orders,
then develop a plan for coordinating the
production of these various jobs so that all can
get out of the factory on time. Phase one
involves the evaluation of software that is now
available for cut-order planning. In the next part
of the project, the research team from GTRI and
ISyE will develop an improved methodology for
the procedure and make software available for
in-plant testing.

A third project under Jacobs-Blecha's direction
is concemed with the use of modular
manufacturing in the apparel industry. Instead of
sending garments through a lengthy production
line. in large bundles, the assembly of single
units or subassemblies would be done by small
working groups. Operators generally would
outnumber workstations in such a production
module They would be cross-trained so that
they could switch from one machine to another,
as dictated by the needs for smooth work flow.

A number of implementations of modular
manufacturing have been set up in industry in
cfforts to improve productivity. But, according
10 Jacobs-Blecha, the systems have been
developed in trial-and-error fashion. The
Georgia Tech group is attempting to study the
problem analytically and develop theoretically
based methods.

“As far as we know, we're the only people
looking at the analytical side of this problem,”
Jacobs-Blecha says.

Among the questions to be answered in this
I research are. How many operations should be
assigned 10 a modular manufacturing group?
Which operations should be done in this way?
How many nperators are required? How should

operators be assigned to tasks? What is the best
configuration of workstations for ensuring
optimal work flow through a module? How
should workers in these working groups be paid?

To find answers, the research group is
developing a computer model of a generic
apparel-assembly plant, known as the “Virtual
Manufacturing Enterprise.”

“We hope to provide answers to fundamental
questions that van be applied universally in the
apparel industry,” says Jacobs-Blecha.

A friendlier’ work place
he design of factories often can undermine

Quality control

human health and comiort. The scenceof ~ has become the
ergonomics was established to study the physical  focus of the
and psychological factors that influence workers  pegearch

so that job conditions can be improved. To this
end, GTRI researchers are midway through a
two-year study of ergonomic conditions 1n the

. center’s efforts
* to improve

apparel industry. : automated
Project leader Dan Ortiz says that the purpose | manufacturing
of phase one, completed last fall, was "to getan . tech_nology

idea of what the ergonomic stressors were in the
conventional sewing manufacturing operation.”
Ortiz’ group surveyed 130 workers at three
medium-sized trouser-assembly plants in the
Southeast. The researchers looked for impacts
on employee health and comfort caused by
workstation design, layouts of materials, and
environmental factors such as lighting,
illumination, noise and factory temperature.”

“We found that a number of people have
discomfort and pain in the back and shoulder
regions,” says Ontiz. The causes of these
symptoms were plainly evident. many operators
habitually lean forward in their chars, assuming
“hunched” postures with neck and back
extended, as they carry out 1epetitive sewing
ope.ations. According to Ontiz, the chairs used
by these workers cannot be adjusted to the
proper height. A large majority of the operators
use pillows or cushions that may relieve soreness
in their buttccks but only at ihe expense of back
and shoulder comfort.

In phase two, completed in May, Tech
researchers tested an ergonomically improved
chair in the three trouser-assembly piants. This
chair, which is commercially available at a price
modestly higher than that of regular chairs, can
be raised and lowered to the height desired by
the user. Its back rest is also adjustable. “If you
lean forward a little bit,” Ontiz says, “the back rest
will actually follow you to a degree and provide

Continued next page
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Uatil now, the
center has
focused on the
problems of
trouser-making.
In the next few
years, it will
broaden its
activities to
cover a variety
of apparel
products

10 s Research Horizons

low-back support.”

Two six-member groups were observed: one
used the adjustable chair and the regular chair,
while the other used the regular chair after
receiving training in proper posture. The
researchers then conducied “body map
interviews,” in which they asked the workers to
rate the comfort or discomfort they felt in
different body regions on a scale of zero to four.
Those who only recewved posture training noted
improvement, but not nearly as much as that
reported by the group using the adjustable chair.

The researchers did not measure any

. sinificant increase 1n the workers' productivity

when they recerved posture tramning or used the
more comfortable chair. Oruiz 1n't suse why this
happened, since intuiion would suggest a hnk
between greater productivity and increased
comfort. However, he notes that apparel
workers are typically paid on a piece-rate basts
and, therefore, may force themselves to work at

. the same pace regardless of working conditions.

The Georgia Tech group is continuing to
explore the effect of the adjustable chair on
worker productvity as part of a more ambitious

. study directed by faculty at Clemson University.

In phase three, which recently began, Ortiz’
group will be looking at several ergonomic
questions. One 1nvolves the ability of workers to
use computer information systems, and Tech
researchers are trying to determine the kinds of

© graphical displays that help workstation

operators to quickly assess their performance.
They also will be examining workstation
configurations, looking in particular at any
henefits that could accrue from using a table that
can be ulted forward at various angles or
adjusted by height. Another focus of study will
be the impact of poor lighting on distorted
operator posture.

Poor posture can result in a variety of
cumulative trauma disorders—most notably
carpal tunnel syndrome, a disease that often

. afflicts workers whose jobs require repetitive
hand mouons. This condition results when the

medial nerve that supplies sensation to the palm
of the hand is compressed, causing pain and
numbness and eventually a partial atrophy of the
muscle just below the thumb.

The last phase of this project will involve
development of training material for improving

_ overall ergonomic conditions in apparel plants.

This videotape and manual are aimed at
supervisors who can make workplaces mare
sensitive to the needs of humans,

—
l

Future prospects

he first three years of the center’ contract

with DLA expired this summer, and the agency
has renewed the agreement for two more years,
Besides supporting AMTC's base operation, DLA
wiil fund another $2-2.3 million in apparel-
related research. Center management hopes
that, after 1992, the organization can attract
enough operating support to sustain itself from
state and industrial sources and to continue
active research through sponsored contracts.

According to John Adams, the center is
evolving in several important ways. First, its
focus has become more geographically based
than product-specific. When AMTC first opened,
the sponsoring agency intended for it to senve
trouser manufacturers throughout the country.
However, the industrial coalition has attracted
most of its members from companies within a
300-mule radius of Atlanta, and many of these
firms assemble garments other than trousers. For
this reason, the center will refocus tts activities to
serve a variety of apparel-assembly products.

Second, AMTC will become more industry-
oriented than sponsor-oriented in the next phase
of its existence. For understandable reasons,
emphasis was placed on meeting the terms of its
contract with DLA in the first phase. However,
the center now will focus more energy toward
interacting with the apparel industry and
addressing the problems that coalition members
raise. To this end, the AMTC will step up the
technology diffusion aspect of its mission. The
AMTC newsletter, previously published
quarterly, will be distributed each month;
addtional technical tipsheets will be compiled
and released; and a minimum of four workshops
a year will be conducted. Adams also hopes that
Georgia Tech and Southern Tech can
incorporate more continuing education offerings
for the apparel industry.

“We want the center to act as an information
node for the apparel industry,” Adams says.
“Companies are usually so busy with their
products that they tend not to keep up with what
their competitors are doing and what industry in
general is doing. We'll try to keep up with trends
worldwide, especially in Europe and Japan, and
disseminate this information concisely and on a
regular basis.”  KH

Funther information about the Apparel
Manufacturing Technology Center is available from
Mr. Jobn Adams, Program Director, Georgia Tech
Research Institute, Georgia Institute of Technology.
Atlanta, Georgia 30332 ( Telephone: 404/894-4138).

Georgia Tech
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'By EVE TAHMINCIOGLU

NEW YORK ~— The elec-
tronic sewing machines, au-
tomatic cutter, computerized
pattern grader and marker
maker, numerical spread
fabric cutter, unit production
system, automatic side
seamer, automatic piped
pocket machine, computer-
1zed production control and
computer-controlled  pro-
grammable label sewers that
are packed into the Fashion
Institute of Technology's
(FIT) 7,200-square-foot ad-
vanced apparel manufactur-
ing facility will no longer be
used to demonstrate better
ways] to produce men's ap-

model producuon line as FIT
launches a _program to offer
the women's wear industry a
look at the equipment and its
capabilities, And in early Oc-
tober, the factlity will be up
and nmnlng as an actual
plant making women's ap-
parel, producing merchan-
dise to be vold in navy and
army stores.
Catalyst for the change
over to women's apparel was
a government contract to
|produce a newly designed

women'’s navy uniform, but

industry demand to view the

technology in action produc-

ing women's apparel was the

ultimate ru:ﬁ;:. said lHenry
Seesselberg, director of oper-
ations for the advanced ap-
pare! manufacturing technol-
ogy programs at FIT.

in agdition to

‘order, mhcmv'm%om
used to manufacture civilian
clothing, Seesselberg said.
Further, it will open to any
manufacturer who wants to
test and use the center for
producing apparel.

While the FIT f{acility will
begin producing salable mar-
chandise under its govern-
ment contract, research and
development is still its main

emphasis,

“*Qur mission is to show the
apperel industry that the
technology is available now
that will allow American
manufacturers to compete

with low-priced labor. You

won't need as many people
and you can produce betler-

quality garments,” sald the

Wb 5 N7, anea? i g,

| !
mdyhul!\muuhmm.

58-year-old Seesselberg, who
came to the center from the
Singer Co. when it started up
almost three years ngo He
was in engineering and pro-
ductlon design at Singer for
23 years.

Discussing the new navy
contract, he sald, “We be-
Lieve we can make higher
quality uniforms with less
labor. Ultimately, we want to
add a multiplicity of designs
and change the mix. Now
skirts and slacks, but maybe
blouses In the futirre.”

m government contract

to produce its new uniforms
marks the first time the facil-

Honry Sossseiberp views the production equipment that will mhﬂun women's lpml L lbo ¥
Fashion Institute of Technology starting In Octaber, Jz s

ltlywmbemedtomlkeuh
bie .

Seeuelbcg sald ‘prior to
Contacied the Department o
contac enf
Defense and asked If we
could convest our ?an
to women's woar. New York
is not a hot bed for production
of men's {fashion, We wanted
to demonstrate better ways
topmdueemmlwur,lowe
were making men's trousers
and suit coats, But it was
tough to get men's wear man-
ufacturers to fly in from Chi-
cago tolookatwhlt we had.”

When the center was work-

ing on men's apparel, produc-

_—J’nnll‘.'
— g

- fabric spreading machine Is smong the ulmnlammmc
spparel manutacturing facliity, " ‘

tion was eondumd.  ace &

e probiond op s thery
o up {013

trousers at a clip. Some went

Nw.tboecutcwmdalu
women's uniforms — jackets, ",
skirts and slacks, The facility
will run 14 months, with ac-

taking pla

work, but not enough that
we'll compete with anybody.
The navy gave us its new
looks and the opportunity to
make women's uniforms."’
The pavy uniform has been
redesigned to fit the body
type of the average woman in
the service today. In planning
its new uniforms, the navy
conducted a special study on
sizing. The project included a
compilation of the sizing of
3,000 navy women and that
was transformed into a repre-
sentative mannequin whichis ~
now at the facility. ’
“In late September the
 completed order will go back
:& the mllm\ry and be putinto
stol
Govemment funding for

d at
ncep o e The Tl
tary found there were not
enough places to make uni-
forms ln peacetime if it ever
had to mobilize, according to
5 . “They_decided

us. We T
lored clothes.

“The government funds
cach school. We were funded
{or three years with an option
for two more, and they just
picked it up.” He said the
program gets $3 1/2 million
from the government and
FIT funds some of it. In addi-
tion, he said the government
funds separate research pro-
jecu uke the redesign of lhe

“The governmen: wants to
se¢ a mix of .clvilian and

Thore an

the apparel Industry and

that's why we are here.

. “Tbebopehwecmcon
producers that

there m more efficient ways

to make them competitive, so

they can convince govern-

ment contractors and save

\ Seesselberg noted the cen-
ter has received a ot of help
!mmtbelnterutloulllj,:‘dis

on

- them money.”

Garment Workers

While - “They have a handle on

‘abat's going on in the
‘vomen's wear industry and
tney‘ve been getting us con-

wulklboul
FT, Page 21



N

A A

PR TR LA ) .
AREET R S E - ERLNE XY

33k

FLL

Continued from Page 20

how to save the industry and
to do something in women's
wear and run a model factory
to see how this stuff works,”
Seesselberg said.

“If they don’t see it, they
tend not to believe,” he said
about the industry in general.
«We find 4 lack of acceptance
to some of the technology. It's
almost a put up or shut up
situation, ”’ he said.

Seesselberg said he be-
lieves the first test with sala-
ble merchandise will give the
project added .validity.

‘“Many people want to see ifit

really works.”
3
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11 About/Apparel Automation

actory Tradition,
§-ashion Imperative and
oreign Competition

I Average number of U.S. workers in apparel and relaled

L July 1990, in millions.
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ML of the most progressive compantes
lodus:

in the Amernigan apparel
« oy from bundles to bits, turning to
.eustt controlled machinery to stem the
e b (L gubs to low-wage nations To offset
fuaer Lusts abroad American apparel mak-
¢fa a1m 10 Improve quality and better keep
«p with vphemeral fashions. The industry is
Jsu experimenting with new ways of orga-
st2ing production to eliminate the costly pile-
ups of unfinished goods that clutter many
factory floors
There are three things an apparel manu-
wctures must provide,' said Ed Hill, direc.
.o of the appare] research program at Clem-
9o Lniversity “The first is quahity. Second
i limely delivery. And third 1s cost effective.
acse Since 1118 hard to compete with labor at
Jo taunty an hour in Sri Lanka, American
Lompuanies need to concentrate on No. | and

ol

l By JUHN HOLUSHA

AsitWas,andls

Repetitious Tasks,
Dusty Bundles

Muny upparel companies operate today
ateuit the way they &id at the turn of the
century Rows of workers apply the same
siitches, piece after piece, 10 bundles of
partiaily Limshed garments Then they pass
the bundles on to others for the next step.

In other industries, this sort of repetitious
handwork has all but given way (o automa.
uon ard robotics Even the basic textile
industry 1s largely automated.

But adapting machines o garment making
has been notonously difficult. Fabric is thin
and lloppy. much harder to handle than rigid
materials like steel or aluminum Some oper-
Jnons Involve creating what those 1n the
industry call an artificia) dimension “In
Mmany Cases you are trying to make three-
Jimensional  structurzes from twodimen-
nwnal parts,” said Henry A. Seesselberg,
irecior of advanced apparel manufacturing
i the Fashion Inststute of Technology in New
York A sleeve, for example, begins as a flat
piece of ¢loth and ends up as & tube,

Machines are rapidly growing more capa-
ble  Compulers are making 8 big impact,”

The New Yorx Times

sald William Q. Mitchell, director of research
and development for Oxford Industries, a big
apparel maker, “When they are placed on
equipment, they add lunmcanu.): moce flexi:

Industry analysts say that Oxford, which
produces men's and women's clothing under
Its own and other labels, has been a leader in
automating. Others include Levi Strauss, the
maker of blue jeans, and Haggar, best known
for slacks.

Clothing with long production runs and few
style ch i$ best for lon. Produc-
tion of men's dress shirts, for example, has
become heavily mechanized due to high vol
ume and fairly standard designs that require
{ewer than 20 operations,

Men's clothing, in fact, is much easier than
women’s to mass produce, a fact that result.
ed in the sort of corporate giants that might
afford automation. “Men's suits do not
change al) that much, 30 some large compa.
nies like Hartmarx have developed,” sald
James Parrotl, executive assistant (o the
president of the, Intermational Ladies Gar-
ment Workers Union. “But women’s clothes
are fashion orlented and 30 diverse that the
4¢3 have tended L0 stay small The typical
oiL Vverag: s about 30 people.’’ Small firms v,
can {1l alord expensive equipment.

Men's suits are complicated enough, with
160 to 210 operations, so that only parts of
these processes have been automated. Wom-
en’s fashions change 8o rapidly that automa.

tion hos been virtually absent.

Enter the Computer-

A State-of-the-Art
Labin New York

Some of the most advanced apparel manu.
{acturing devices have been instatied in the
basement of the Fashion Institute of Technol-
ogy in New York City, Pattems are convert.
ed into digital Information in a computer,
which calculates the measurements of fabric
pieces for dilferent slzes.

Operators using a computer control device
Xnown a3 & mouse can than plot ways 10 cut
shapes from plies of cloth with the least
waste, An sutomated cutting machine neare
by allows especlally tight spacing of these
components, with no need Lo aliow for errors
by human cutters.

* ean

Neoa! ool The New York Tumes

Atthe Fashion Institute of Technology, Henry Seesselberg runs the

A YY)

. ed
Then comes the assembly of the clothing,
only partly automated Many of the sewing
machlnes in the F.LT. shop have been
oquipped with compuler memories, which
store patterns for each component. Instaad of,
depending on thelr merories, operators sim-

baseménkgsscarch abi WyggabARKoRdKeseplacing bundles
“ys, PN YT s S e -
p oA

performed. The system eliminates dunales
and greatly speeds an individual order
through the factory. *Work in progress heads
toward 2010, Mr. Sesssslberg sald. “You
mw;hmmorxlg.lnunnmrm

you don't have Lo about
lost bundles.’* worry

t
The demonstration center at F.1.T. is one of
three (the others are at Clemson and the
Georgla Institute of Techno!
ment ol ense, which
was concerned that the steady shrinkage of
the spparel industry might leave America
overly dependent on foreign suppliers (see

&y

Mg

box). As the apparel work force has sagged
in the last decade, the combined membership
of the two major apparel unions has dropped
46 percent from §15,000 to 333,000,

< Labor's View

The Emphasis
On Saving Jobs

To test new ways of organizing production
as well 59 new machinery, the industry, its
the. Textio/Cling. Technalogy Corpore

Corpora.
ton, or TC Squared, a privale research oper-
ation in Raleigh, NC.

from the auto in-

Borrowing an approach
dustry, TC Squared is encouragiag some
companies 10 try team assembly. At the

roup’s demonstration factory, workers as.
semble all or part of A garment lastead of
sliting in front of sewing machlines, repeating
small tasks hour after hour. In most cases,
each operator Is on foot, performing more

o anal
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Clemson researchers are studying
ways of making the suits without con-
ventional stitching. Ultrasound waves,
radio waves and heat can warm man-
made fibers until they melt and join to-
gether producing a sealed seam. None
of these methods are new; in civilian
life, they are used for camping equip-
ment, rairiware and umbrellas to blunt
the effects of foul weather.

The trick is to adapt them tonew
uses, especially for the increasingly
demanding military applications in
which an airtight seal is vital. Stitch-

- less technology could prove to be fast-.
er than conventional stitching, allow-
ing suppliers to speed up emergency -
production in case the threat of chemi-
cal warfare becomes a reality.

than one task on each garment. *“She might
sew a seam, then walk to another machine
and put in a button hole and then go to
another and ut in a belt loop,” said Joseph
W.A. Off, the TC Squared managing director..
Since garments speed through the system,

one at a time, instead of sitting on the floor in
bundles, they stay clean.. And if- a:worker
makes a mistake, the niaxt person can detect -
and- correct ‘it almost immediately, rhther -

days or weeks later, 'y~ «¢

¢ Responding quickly’ ‘to char}ing fashions
~and retailers’ -demands ‘can give- American
factories an advaniage over suppliers an

ments ‘linger ‘unfinished “in. factories™ for
weeks, then sit in warehouses, ' We should be
able to get the response’timedown to one, -

_wee}c if the clp%uhanp,"he(said. e\ ;a 3

Eromlse 1o have it for you, next week. "
> Dnions say they will not-resist automation, ; -
even if it threatens: jobs. *‘We donot oppose
technical innovations,’; ‘Said;;Mr. - Parrot,,
“This is a very labor-intenslve industry and®
. there is always pressure on wages. If we can .
' enhance the productivity of union firms over
nonunion ones, then we can enhance wages."” -
|1t the tuture is-in F.LT.'s high-tach base-
;ment, the large-volume apparel operations -
remain in the low-labor-cost rural South.
There, a potential obstacle to automation is a
work force that is about 80 percent women.
Most factories still run only one shift so
employees can care for their families. But
making expensive machinery pay often re-
quires multiple shms. with factories operat-
ing at night.

Nor is technology totally on the side of
American apparel makers in their competi-
tion with the third world. A subsidiary of The
Limited retail chain uses satellite communi-
cations and high-definition television to
transmit pictures of the latest designs to
factories in southern China. Six weeks later,
the copies land in American stores.

NCW 1L
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than fishing it from " an anonymous bundle,

ocean away. Typically,.Mr. Off said, gar- *|=

b #fize, thexetallel casi ¢ |

lelity’s Tax-Free Money
ket Choices for New York |
and NeWJerse)

" Stabfe $I 00 sbam przce

¢::on Spartan New York N
% Spartan New Jersey Mu
. Fidelity Connecticut Mu
i ing management fees ai

- .
/L\cmo

nroacnecine




APPENDIX E:

AMTC ADVISORY BOARD
AND COALITION

7 N BN BE T EE aam B EE Ee




Deferise Fersormel Suoport Center - FSL
PARBGBVRLS

2802 Scuth 20th Street
Philadelphia FAR 19101
Ms. Diarna Burton
Chief Clocthinp & Textiie Section
(215)737-5657 ext:

- 8419

fashion Star. Inc.
GRBBVR44

&7 Libertv Church Roao
Carrollton BA Q117 -
M, Rill Lofttin
Fresigent

(4Q4) 8S4-4444 ext:

Gecrgia Institute of Techrolopy
BDRE8ASSE1

GTRI/IED/EDL., 28¥2 0O'Keefe
CAMPUS MAIL auaoe -

M. Charles M, Estes

Asscaciate Division Chaef

(404) 834-382Q ext:

Gecroia Institute of Technalagy
BRBBVSE3

GTRI/C0OD. CRE Rldg. Room 218
cCAMPUS MAIL oa2ave -

v, Robert G. Shacxleford
Associate Director

(L24) 834-34104 ext:

-ee Camoany

KSa8aan4

2.0, RBRax 2940
Merriam KS 663Vl -
Mr, Dennis Zeigler
Director of Ecuwioment En
(913) 384—-4000 ext: 3

1neering

n

=4

Lovable Comoany

GRE/TAS

2121 Feachtree Industrial ERlvd.
Ruford Gr JWS18 -

Mr. Larry L. Storne

Director of Marufacturino

(4Q4) 345-2171 ext:

Ox fard of Mornrce
5R/B8VE8Y

Cherry 411l Road
Morr~oe GR 3AE8S -
M, arry Junnsor
(4R4) 267-£501 ext:

Dowline Textile Manufacturing Co.

GRasALA

615 Macaon Road

F. 0. Bax 598
MeDornicugh GR @853 -
Mr. Dan Wright
Executive VF
(404)957-3381 ext:

Fashicrn Star. Inc.

5ABBVSAS

&7 Liberty Church Road
Carrcllton SA SQ117 -

M. Andv Coocoer

Vice Fresident Manufacturirnp
(4Q4) 854-4444 ext:

Georpgla Institute of Technolopy
GAs8RSaE

GTRI/EDL, O'Heefe Blcp. Rowom 118
CAMPUS MAIL Jeeoa -

or. David 8. Clifton

Directaor

(4Q4) 834-3841 ext:

Haggar Aoparel

TX9uvdiwa

€113 Lemmont Avernue

Dallas TX 7S5cw9 -

Mr. Jud Early

Vice President — R & D
ext:

Lee Camoany

Ksasauag

3021 W. E7th Street
Merriam KS é6z2al -

Mr., #hil Freese

Manager, Technical Suopbort
(913) 374—4Q00 ext:

Lavable Campany

GRHBRS88

2121 Peachtree Industrial Elvd.
Euford BA 30518 -

Mr. C. Frank Joyce:
(404)945-2171 ext:

Oxfocrd of Monroe
GRBBVSYR

Cherry Hill Roac
Moriroe GA BVELS -
virre Wilbur Aol loman
(404) SET7-E5WL ext:



Riverside Manufacturing Company
GR88AS=A81

F.0. Box 460

Moultrie GA 31776 -

Mr. John Caldwell

(912)385-S210@ ext:

Sara Lee Xnit Mraducts

NC88s53

F.0. Bax 3019

Wiriston—-Salem \NC g7102 -

My, Wayre Foster

Maracer Advanced frocess Techrnology
(219) 744-2174 ext:

Scoutherv Collepe of Techrmlopy
GREJE7 L
1112 Clay Street
Marietta GR J0@acd -
M, Rill Rezaw
ext:

Tevriressee Apoarel Corporation
TN83@114
F.0. Box €72
Tullancma TN 37388 -~
M, Faul Blackwell
ext:

Varnity Fair vills. Irnc,.
L 88RVSE
624 Soutn RAlasama Ave.
.0, Box 11!t
Morrceville AL 26468 -
M., Eill Greenfielc
Yarager, Industrial Enpaiveerino
(2RS) S75-3831 ext:

ALBEYVES

2.0. Baox 272

Alexander City AL 35¢@ -
Mr, PFaul Porter

Manager, Appnarel Encineering
(205) 3294364 ext:

Scutnern Collepe of Technology
GR88rER1
1112 Clay Street
Marietta SR JuRked -
Mr, Larry Haddock
ext: )

Termessee Rooarel Corporation
TNB8E&RQES

f.0. Box €7@

Tullahoma TN 37388 -~

. Ted Helms

Vice FPresident

(615)455-3468 ext:

Vanity Fair Mi1lls
AL8srRa6R

€24 S. ARiabama Rvernue
F.0. Bax 111
Morroeville AL 36468 -~
Mr. Carl Lanplaois

(2@Q5) 575-3231 ext:




3M Company

MNBB8Q2AR3
M Center, Eldo. SeQ-6A-08
St. Faul MN 55144 -~ 120@
M. T, MeCulicunh

ext:

AMF Apoarel Ecuioment
VAQBZa3Z:1

=102 Maple Shade Larne
Richmond VA 23287 -
M, Fecgria A. Diexz
Exoort Sales Director
(BQ4) 342-3718 ext:

After Six, Inc.
AQ8B 12

6 Street and Hunting Park Avenue

Fhiladelonia &R 19184 -
Mr, Marsnall RPepper
ext:

Alpha Industries, Inc.
TN B2gws

23283 Rlount Avenue

o, Q. Bax 159

Knoxville TN 373%@1 -
Mr. Jonn Niethammer
Executive Vice Fresident

(615)8573--8335 ext:

Anmbhler Incustries
scgsuvez

Drawer 1507

Orangeburg SC &9115 -
Mr. Domnm Crawfors
General mMmanaper
(BRZ)S34—-84Q ext:

American Uni form Comnany
TNBSQRES

F.0. Box 89

Clevelanc ™8 33311 -
My, Jim Cnhase

Cutting Racm Marnzger
(E15) 476-6561 ext:

Aricelica Umiform Group
woagaazs

702 Rosedale Avenue
St, _ouis MO €321 -
Mr. Howard M. Zins
Director. Textile Develoonent
(.314% BEI-_360Q ext:

A. 8. Haipht & Comoany
GR8sa227

Hiphway 61

P.0. Bax S@1
Cartersville GR Suis@ -~
Mr. Snerman F. Haight
Chairman and CEO

(404) 382—-1484 ext:

Act iorn—Apparel-USA
GABIVESS

US 319 BRybass

£, 0. Box 78@

Fit zrerald GA 317@¢ -
My, Jack W. Stuart
General Mmanaper

(912) 4234306 ext: 0@

Rlmark Mills
GRBBVSES

F.0. Box 31

Dawsorr 9R 31742 -~
Mr. Carl Kirkley
Evipineer
(912)395-6411 ext:

Altama Delta Corooraticn
bR8&aSEs

Rox 787

Darien GH 3130% -

Mr. Robert Evens
Ffresident

(D12) 4374107 ext:

Rmerican Aroo

GRBIREZE

&,0. Bax 48a
Swainsboro 5A 3Q401 -
My, Y., Chris Tiller
Fflant Manaper
(913)237-7555 ext:

American Uni form Company
TNE8B8@R8:

North Farker Street

., 0. Buax &l3@

Ltleveland TN s23c@ -
Mr. Bary Storecioner
Engineering Marnaper
(615)476-6561 ext:

Antnrooalony Research Progect,

oHesaald

503 Xernia Avenue

Yellaow Snrings OH 45387 -
ur. Bruce Bradtmilier
Researon Associate
(5.3)1e7-73:6 ext:




GRB8VS37

182 ARllenn Road
Suite 30@ North
Atlanta GA 3@32 -

‘Ms. Karen Schaffrer

fisscciate Fublisher/Editor
(424)252-8831 ext: 25@

Aratex Services
GRIVRT772
628 0ld Noreross Re
Suite R
~awrenceville GR 30245 -
M=, Alec:ia Lewis
ext:

Bayly Corooration
cosgeaas

55v2 S. Verntia Way
Srniglewcoc CO 80111 -
mr. Gecorpce Hanson
Chairman., C=0

(3@3) 773-385Q ext:

Belleoratt Yanufacturing Comoany
GRB8VZES

“, 0. Bax £10

Fartwell GA 3VE4ES -

mMmr. Clay F. Eell

fartrer

(4Q4) 376-4732 ext:

Biloo, Inc.

GR&8ARS

F. 0. Box 6029

Dublin GA Z:a@&! -

vr. Dari Coxwell
Assistant ~lant Manacer
(D12 B72-633S ext:

Bowdorn vanufacturing Company
3A88vRES

127 V. Carroll Street

Bowdon GA ZM1v8 -

Mg, Zlizabetn A, Slur<ett
Executive Vice FPresioent
(404)258-7243 ext:

Brumby #nittino Mills, Inc.
GRBJBEER
f0 Box 464
Yourng Harris GA 3358 -
M, Dermis . Plott
“resiaent

ext:

Busseor Braown Rizacel

NYB8A1z5

Greerne Rd.

P.0. Box 174

breenfield Center NY 12833 .-
Mr. Andrew J. Kebl:irisky
President

(518) 8933-2493 ext:

Rasset-Walker. Irc.

VA82u42

. 0. Box 9423

Martinsviile VA 241:8 -

T, James M, Caldwell
Director—-Coon, Quality & Fyad.
(723)E32-S6Q1 ext:

Beldivip Corticelli Thread Co.
CTo0Q21S

Ore East Putnam Ave.
Greenwich CT Q6832 -

Mr. Kenreth Swearirnpen

VE Director of Intermaticnal Marketin

(2B3) e22-5137 ext:

Big Yank - Cowderi Comoany
Ky 885

c. 0. Bax 12500

Lexinpoon KY 4@3835 -~

My. Douwg Harris

VP Planning, Methocs
(ER6E) ES4—-E6E7 ext:

Babbin ERlerheim Irvc.
Scasoazy

£.0. Box 1986
Columbia SUC z@s@s -
Dr. NMaruel Gaetan
“Uresigent/CEQ
(B03)771-750Q ext:

. Bransan Ultrasonics Corooration

CTaszawn3

41 Eagle Rcaad. Commerce Fark
Darnbury CTT @68:@ - 1361

1, James Menpascorn

Director of Marketing

(203) 736—-2583 ext:

Burlington Denim
NC88uR4R

F.Q., Box 21&@7
Greensacora N 274% -
Ms, Darlerne L. gall
Manacer. Customer Sunoort
(9.9)379-2346 ext:

Calvin narnuTacturine Inc
T, SRR s

Dev.
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Mr. Mike Forrest
Elant Manaper
(783)646—-3116 ext:

Canital—-Mercury Shirt Co.
ARBJQzA

F.0. Box 237

Marshall AR 72&Sa -

M. Lloyd Defriest

Dir. of Research and Develcoment
D) 448-5999 ext:

Carvaalal S.A.
caseeaa?
Avenica de Las Americas 4@-81
Bopota, Columbia CO -
»r. Alfredo Carvalal &.
Vicenresidencia

ext:

Center for Manufacturing Evgineerivo
1Da3aRE4
Nationmal Institute for
Standards and Technology
Gaithersburng MD 20833 -
Dr. Rienard H.F. Jacksom
Deputy Director
ext:

Clark—-Scnwebel “iber Blass Cooo.
GABBR1ES

@, 0. Box 1252

Cleveland GA 3a528 -

Mr. Domale C. Gailey

Manager

(44) BeS--2181 ext:

Ciemson Apoarel Research

SCE2AA3E
SQY Lecanun Road
Sendieson SC 2%67@ - 19857

Mr. Ed Hill
Site Director
(8R3) 64E-8454 ext:

Coats & Clark, Inc.
GRaseRA1

2,0, Box 670

Toccoa GA 31577 -
Mr. Saul Couture
Product mManacer
(LA4) BRE-21 4L ext:

Comperman “ants Comnany, Inc.
IL88oura4

570 meloey —ane

s1¢0)land Saert I0 6058 -

. Te) 4 owm E N Y YA

Tallaooosa GA 38176 -
Mr. BRobby D. Nelson
#flant Marnacer
(4Q4)574~-2361 ext:

Carclina Dress Corooration
NC88ease

F.0. Box 328

Hayesville NC Zg304 -

Mr. Walter Fuller
“resident

(704) 389-8339 ext:

Center foor Irmovative Techrnoloogy

VABIAA4L4

1302 East Main St.

Wytheville VAR 24342 -

Mr., Dan Mills

Dir, of Ecoromic & Technical Dev.
ext:

Charles Gilbert Asscciates, Inc.
GRBS&RSI3

P.0. Box 70427

Marietta GR J@Aad7 - Q427

M. Charles Gilbert

Sresident

(4Q4) 642-1704 ext:

laytan Uni form vManufacturers
mA8svaLa

1232 Urniversity Averiue
Norwood MA oS@es -
My, Harald Rerper
Gerneral Manaper

(617)763—-S720 ext:

Clemsorn Uraversity
scasaass

Dent of Combuter Sciewvice
Clemsan Urniversity
Ciemsorn 3C 9631 -

Dr. Jack rReck

(BR3) €656-5871 ext:

Coats & Clark. Inc.
GABBRZ94 .
Mill St.
F.0. Box 395
Qelham BR 3
mr, Robert
Mariager
(912)294-2911 ext:

2
1779 =
R, Martin

Crown Textile Comoany
CABBBRES .

2 Valley Scuare #3Q0E&
E.ue Bell 2A 1942 -

iy P g g T RO PR
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Croawn Textile Comoany
PABBBAWVSS
2 Valley Scuare Caller 3026
lue Re.l PR 1942 -~
Mr., Joseonh Cusimnano
merchandising Dir. of Menswear
ext:

Dan—-Mar mMarnufacturineg. Irc.
M1D8IBRES

S5 New Piant Court

Owing Mills mD 22117 -

M. Merris J. Bricken
Chairman

(Z21) 363-6002 ext:

Deferise Fersarnmel Suooort Center -
PrREZVABS

2802 Soutn 2Ath Street
Pniladelphia @A 13121
Ms, Diana Burton
Chief Clothinpg & Textilre Sectiom
(21857375657 ext:

- 84173

Doerurn Soortswear, Inc.
SAB8R25

.0, Box 146

Doerun GO 31744 -

M, Graay L. Davas
Co=Quwrier

(912) 782-5283 ext:

Duridee Mills, Inc.

GRAZBEE?

.0, Drawer E

Sriffin GR Ioz24 -

My, Tray A. mMmayvs

V. FPres:ident & fenera. Muoe, of Mfg,
ext:

Ems1g Marfacturing Coroorationm
\NYasraes

283 West 35th Street

New Yok NY 1@y -

Mr. Dariel A. Fischler

Vice Fresident '

(212) 5632-546Q ext:

Ernst and Whirmey
G5AB8RERS

2% “eacntree Street
Atilarnta BA 3A3BS -
W, Steve -Hsotawy
Semior Manacer

ex. e

“8L

Crowntuft Marnufacturing Cc.
ALBs1AS8
1215 Ross Street
Hefiin AL 36264 -
M., William Wilkinson
Ericineer

ext:

Dawsocri Consumer Groug
NC89aa7¢6

F.0. Box €99
Wadesboro NC 8170 -
Mr. Frank S. Herr
Vice Fresident Rdnirn.
(7084) 694-3453 ext:

Dewitt Anparel. Irnc.
AL .asawa’7
125 Cananfa Roac
F.0. Box 3528
Uniontown AL 36788 -
mr. Julius D. Shivers
Cresicent
(ZR5) E28-2141 ext:
Dowlivig Textite Manufacturing Co,
G6ARAB8aR1a
6:5 Macori Road
o, 0. Box 38
meDonough 6A 8283 -
Mr. Darn Wricnt
Executive VF
(404)957-3981 ext:
Egmontan Manufacturing Co.
Ing82aR2Z
921 mMain Street
o, 0. Box 648
Hochester IN 46975 -~
., rewis R. Elin
Presicent
(213)823-4311 ext:
Eviora Coro,
ocpgsR1s
F.0., Bax N
Clarks Summitt ©A 18411 -
mr. Richard M. Fell
Fresident

ext:

cuclid Garment Manufacturing Co.
oH8sa2Q1

333 Martinel Drive

~.0. Box S9Q

vert 0OF 44240 -

My, . Charles T. Rosenblatt
roeunction Tanacer

LA ANE TR TL B Svw e




FL82@@a34
665@ NW 37th Averue
Miami FL 33147 -~
M. Thomas J. Choanacui
Flant Manaper

ext:

Fashionn Star, Inc.
5SA83QA44

&7 iiberty Church Road
Carrollton GA Z@117 -
My, Bill Loftin
“resident

(4B4) 854-4444 ext:

Felina Creations
CAZRaae:

16542 Arminta St.

Varn Nuvs CTA 2:406 -
M, Massolia Ranmanyar
Tiant Mmanacer
(68:18)9388-3122 ext:

SFountain Aoparel, Inc.
NCeggale

26 W, Biount Street
Tountain NC 27829 -
m~., Cnarles l.edbetter
“resident

(919) 749-2511 ext:

Sranklin Soocrtswear
G5A88vR4E

Boniéd Averue

. 0. Box 99

Carion BA QS -
M, Walter Brown
resicent

(4Q4) 245-7366 ext:

Georoe Stafford & Soans
GABBRS T4

1088 Camobells St.
Thomasvilie GA 31799 -
Mr, Rom Staftford
Oresicent

(B1SYE28-4337 ext:

Georgia Institurte of Techrolony
GRBBASEE
0? Keefe Blcrp., Room 215
CAMPUS MAIL auoena -
mr, William A, meffert
Research Ingineer
ext:

TX88QR285

8889 Gatewayv. West

El Paso TX 79925 -
Mr. Rudy Morales
Faoric Quality Control
{315)533—-422 ext:

Fashion Star, Irnc.

GAB8ASES

€7 Liberty Church Road
Carrollton GA S0117 -~

M. Andy Cooper

Vice Fresident sanufacturing
(404) 8544444 ext:

Fiber Industries. Inc.

SC8anazs

F.0. Box za@@

Florence SC 23501 -~

Mr. Mayo Collier, Jr.

Quality Superintenaent
ext:

Focuur Seasons Apnarel
NCB88aaS1

460z Duricos Drive Suite 110
Greensoora NC 21410 -~

Mr. Randy Watkins

Chairman

(413)293-3121 ext:

Gerntex Corooration
FRasares

2,0, Bax 3185
Carbondale A 18407 -~
My, L. Feter Friecer
Fresident

(717) g8c—-8cal ext:

Gecrgia Ingustries for the Rlina
GRBBVEES

“. 0. Bux £18

Bairioricoe GA 31717 -

Mr. Clayton Penhallegon

Director

(912) 2482566 ext:

Gecrcia Institute of Techrolagy
GABBREER
Scriol of Textile Zrcirneering
CAMPLUS M&IL adud -
Dr. Wayre Tingaer

ext:




CAMPUS MAIL Q2202 -
Dr. Charles Sarsons
(404) 894—-4521 ext:

Georzia Power Comeary

GAB3VE3R

2.0, Box 4549

Rt:anta GA I3z -

Yir, Robert 8. Henderson., J.

Sr. Marketinpg Specialist
ext:

Gxtcha Covered
TX88aasz

8505—-C Charncellior Row
Dallas TX 79247 -
Mr. Ken Wiley
resident

(Z14) 634—cEVR ext:

Sreernwood Mi1lls
(3AB8AS14
4805 Lawrenceville Hwy.,
Liiburn GA 32247 -
My, Jim Miller
Manager

ext:

Suite 11614

H & H Marmfacturing Coorooration
GRBJVZ1S

.0, Box &5

Statham GA 306685 -

fmr., Allanm Barry

flant YManacger

(4R4) 725-5787 ext:

Haggar Aanarel

TX3au128

6113 Lemmorn RAverue

Dallas "X 752e3 -

M. Jud Carly

Vice Fresiaent -
ext:

R &D

Hamotorn Ivdustries, Inc.
NC83aa77

P. 0. Bax &14

Yinston NC Z8S@e -

Mr, Martin Camnitzs
Zxecutive Vice Oresicent
(919)827-8Q11 ext:

Hardwicx Clothes. Inc.
TNR8VR78

0icd Tassa Roaco
F.0., Box &3:0

- - o ma ny

cAMPUS MAIL ovdqua -~
Mr. Russ Caopella
ext:

GBlernn Qaks Industries
TX8&aR7z

a8sas Chanceilor Kow
Dalias TX 73247 -

M., William E. Swint
Vice Eresicent
(E14)637-08131 ext:
Granite Wear, Inc.
NHEgwez

F.0. Baox 84@

Enfield NH @s748 -~
Mr. Thomas Marnpold
Sresident

(BR3) 632-7341 ext:

Grief Comparnies

FRBIB1IVS

939 Marcon Blvd.

F.0. Box 9200

Lenign Vallev FR 18401

Mr. HKermit Milier

Crocguction Manacer
ext:

- Sead

&0 Research
TX88aa8z
£113 Lemmor Avernue
Dallas TX 7&c@3 -
my, Jud Early
Vice Fresident.
(Z14)956-a251

Researcn
ext:

Jagpar Aonarel Compary
TX86R2R253

€122 Cedar Sarinas Roacd
ballas TX 75885 -

Mr. Jack Smitn
Fresident

(214)355-0554 ext:

Harowick Claotnes

TNBSR@AS7

P.0. Box 2310

Cleveland TN 3732 - e31a
M., William B, Foster
Chairman

(€15) 47€-6534 ext:

darmoeny Grove mMills. Irnc.
GRBYA66E

o0 Box 359

Comner>e »A HAS5=9 -

- oa - - . - n -

& Develanmer
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ext:

Yartwell Caombnany
CRBB8BLTS

) ;‘- 0. E‘DX 16@

Hartwell GR 3VE43 -~
mr, Tony Hayre

Vice Tresident of #fo.
(4Q4) 376-5421 ext:

Hartwell Combary

5ABBwEe18

“,0. Box 160

Hartweil GR 3V643 -

Mr. David Setcrnel

VR Information Systems
2xt

*

Hickey—-"reeman

NY89a148

F.0. Box 0@

Racrester NY 14601 -

Mr. Eugene A. Clyce

YMor. Frofessicanal Emolay.
ext:

doeechst CTelanese Corooration
NCasua71
=, Q. Box 3IS414
Charictze NC g8232 -~
Y. Joe Vancermaas
Technical Conmsultant
ext:

IMS Marufacturine Company. Inc.
Kysauwzig

Cave Mi111 Roac

.0, Box 8

cer1tenfield XY 48754 -

Mr, Ivan Schmierer

resident

(S@2) 259~-3147 ext:

Jobnson & Jonnison vMedical Ine.
TX302101

35a Arteraft Ro

=] Fasa TX 739:2 -~

Mr. J. BGary Drews

Operatiorns manacer
(915)581-8734 ext:

Jstens

scaaanz7

~.0. Box 3493

~aurers SC 293&d -
M. Frank Burton
Arocuction tanacer
(BNZ) GEE~33w3 . ext:

Hartwell Combany
GRBBAST73

4.0. Box 16@
Hartwell &A 3B643 -
Mr, Rill Boode

(4Q4) 3765421 ext:

Hdernry I. Siepal Comoany
TNEBRQRT7E

126 texinotorn Street
EBruceton N 8217 -
m., Bobby Forbess
Divector of Engineerinp
(9a1)&86-2211 ext:

Hickey~Freeman Comoarny

NY Q60123

294 Warrer Averue

Rocnester NY 146€:8 -~

Mr. Brunc Castaona
ext:

I.L.G.Welde

NYQu21:9

171@ Broadwav

New York NY 18219 -~

Mr. Walter Manmaff

Director =f Manacement Ergireering
ext:

Jaymar Ruby. Inc.

ALB&QR1

919 West 3th Street

F.0. Bax 1349

Armistors AL 3@y -

M, Robert L. 2lummer

Vice Fresident Manufacturing
(205) &237-9411 ext:

Johnsors & Jonnson Medical Inc.
TX300102

35@ Artcraft Ro

El Paso TX 799:12 -~

M, micnael D. Lewis

Director Mexico Operatiaons
(915)581-8734 ext:

Juki America
GRBIQEST
cS50A Meadowbrook FRwy
Dulutn 6GA 30136 -~
M, Rob Lankford
GSales Managser
ext:
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GRe8uzwz

£, 0. Drawer 518
Patterson GA 31557 -
Mr. “indsey Dunawav
General Manarer

(912) 6472032 ext:

Kirnps Point Industries, Inc.
\Y&agaaaz

~.0. Box 798

Great Neck NY iiasz -

Mr. Harold Rosewibaum

Vice Precident

(S16) 466-8143 ext:

LXE

GRB8ATAA

383 Researcn Drive Suite 144
Noveross GA Jvags -

Mr. Stuart M., Dver

marketing Analyst

(L404) 447 ~42Z ext:

i.ectra, Inc.

GRA8QSI8

844 Livincston Coount
Marietta GA V&7 -
Mr. Verrnon Sisk

At lanta Erarch Manager
(4@4) 422-8052 ext:

Lee Campany

Ks8guees

2001 W, E&7tn Screet
Merriam KS 66281 -

Yir, &nil Sreese

mariacer, Techrnical Suppert
(913) 374-422Q ext:

Lewisiana State Urnversity
LABIMGZL

Schoal of =umarn Ecolocy
Baton Roune R 7083 -
Dr, Borinie D, Relleaun
Asscoiate “rafescor

(S504) 388-1539 ext:

l.ovab:e Campany

5A380588

2121 Ceachtree Industrial Elve,
Buforc GA 30528 -

M, €, Frank Joycoe
(4Q4)85-2171 2vt e

YT Rasic Sour, Inc.

— e A m -

mDasawz1

1 Karmegiesser Alace
Forest H:11 D ziQb@da -~
. Warren Hartenstire
Fresident

(8@2)E£28-2362 ext:

HKupoeriheimer

ARB&QQa7

v W. Traimbile
Rerryville AR 72216 -
Mr. Norm Kyle

Clant Manacer

(SQ1) 42Z-221Q ext:

Laxke Butler Aoparel Co.
FL8a3s
F.0., Box €48
Lake But:er FLL 32054 -
W, Joe Steonenson
Vice-Sresicent

ext:

Lee Company

Ksaaaaas

P.0. Box 234@
Merriam XS &&e@l -
M. Dernrnis Zeipler
Director of Ecuioment

Zrngineerino
(3:13) 3844072 exts 325

cevi Strauss and Comoany
TX88@@271

5¢@ Ncrtn Dorotny Drive
Richardscn TX 75681 -

Mr. James E. Hiegel

Asst. Director/Gerneral Mer.
(8£14)234~-20630 ext:

Lovanle Company

GRAsaSRS

2121 Peachtree Irndustrial Blve.
Buford GR 3¢S18 -

M. Larry L., Stone

Director of Manufacturing
(404)345-2171 ext:

Lucry Star Industries. Inc.
ms88a@: S

Hwy #45 S, 2,0, Drawer
ERaldwyr MS 38884 -
Yr, L. E. Biroens
fresicent
(E@1)363-2328 ext:

A

Maparo ang Associates, Inc,

- g O e .

Y




Mr, David Markovich
Sericrr Rocount Manaaer
(4Q4) 321~-10E22 ext:

Maid ERess Cc.

VAgSaas:

865 Cieveland Ave.

Salem VA 24138 -

Mr. Richard W. Robers

Zxecutive Vice-Fresident
ext:

Mark H.
AL8suaza
o, 0. Box 1@@3
Leeds AL 35034 -

Hardin, Inc.

Mr. Mark H., Harcin
Fresident
(2QT) £339-514 ext:

Marxman Industries, Inc.
1s8a8wz3

2.0, Box 829

dazlenurst M5 23083 -
Mr. Geovpe M. Riprs
Jresident

(601)834~-3111 ext:
Mattel Tays

Chagura:

515@ Rosecrans Ave. Y. 5.

Hawtaorne CA 9Q325@ -
Ms. EBetn follack
maracer

(213)978-7:21 ext:

Mmicrocymnamics, Ine.
TX880@184

10461 Brockwood Roac
Dallas TXx 75238 -

M, Elmer Leslie

Vice Crecsident (Ooerations
(214)343-1172 ext:

Mi1lliken
SCouuRsS4
2, 0. Bax 164
Hwy § at I-85
Elacksoure SC 23702 -
My, Hen Owens

ext:

miitliken and Cuo.
SC820Q4Q
Box 1226 — m—14¢

Saartansurec Su

5 - e e Feienm -

11-51

~£Qa7

My. Jim Meininicer
Sales Reonresentative
(444) 451-B87€ ext:

Maidewniform. Inc.
NTB8RRLE

154 Averwue £
Rayorme NJ @7@uvz -~
Mr. Shane Trianco

ext:

Martin Manufacturing Comoany

ThNEBBRQAVS
o, 0. Box 35@
martin N 38237 -

Me. Audrey J. Roberts
President
(2@1)587-3861 ext:

Master Slack Coracration
TNEaoQaQ14

F.0, Box 224

RBolivar TN Zaagas -

mr, [arvey Stringer
Mresident

(381)635-94.5 ext:

Methods Workshaon
GABYAES7

S22 Raiver Vallev Reo,
Atlanta BA L8328 -~
Mr. John Stern
President

(404) 9556600 ext:

Military Fabrics Corooration

NJ8agass
g Putnam Court
<z lmael NJ @QV733 -

mr. Richard A. Brusca
Sresident
(2Q1) g€4-2702 ext:

Milliken & Company
scasgvalsg

M-303

P.0. Box 19&6

Snartanbure SL 29304 -
m~, Arigrew J. Vecchiorne
Director of Quicx Resocorise
(803)573~1%62 ext:

Milliken and Combany
SCB88AVRZE

F.0. Box 1926—m-133
Srartanbueg SL 2H3Q0e -

N e an m Lt Taemal b g e e e

Suite 12w




Mount Verron Yilles
GABAKR141

8. 0. Bax 643

Alto GA w510 -

M. Dormald R. Henderson
VR Technical Services
(4Q4)778-2141 ext:

Navy Ciocthing & Texti.e Research Faco,
REBAASE

21 Strathmore Rd.

vaticx MA Q.70 - 2490

Mo Harry Winer

Heae, Clothino Researcs Branch
(S08)651-4133 ext:

Owefermwuee Caos., Inc.
F.30a242
7855 Raymeacows Way #3209
Jacksonviile FL 32E4E - 75@3
. Robert C. Naveyv
~resident

ext:

OsnHKosh B'Gosn, Inc.
T™EIQa3:

west Lake Avenue

2.0, Box £8@

Celina TN 38551 -

s, neslie Fetty

rfe. Concent Soecialist

-

19)843-3156 ext:

Oxford Industraies

clat=fzida:vd

188 Thamosorn Street

Vical:a BR 30474 -

. Ray =amiltem

manarer of Research and Develcocoment
(912) 537—-g1 9@ ext:

Oxford Industries — carier Clothes
SAB3A&SE

191 Victor Street

cawrenceviile GR J0&845 -

Mr, Doy.e Rains

Olant Manacer

(4Q4) 963-5226 ext.:

Oxforg of vorrce
3RE88R589

Cherry “:1>1 Roaa
Morroe LA SVESS -
. Larry Joangon
(4Q4) 267-650: ext:

N G N. Inc.

PABBYRES

638 McHriipht Street
Reading A 19621 -
vy, Becrage &, Vierner
Dresicent
(215)374~1175 ext:

Nicoeors Corporatiom
GR8gw177

F.Q. Box 1979
Corrnelia BR 3@3
fMr. Vernon Mint
I Manager
(404) 778-37'34 ext:

31
ol
z

OsnHosh B'Gosn. Inc.

WIskave

112 Otter Avenue

F.0. Bax 3w

Qshukosn WI S4301 -

M., Scostt Brown

Mor. Zccuctiorn Slarmine & Control
(4:4)729-1555 ext:

Ushposh R'Geosh, Inc.

4yY83aunag

o0 Baox 408

Columbia KY 42788 -

fir, Bobay Morrison

Cooporate Director of Eng. & Researcr
ext:

Oxford Ingustries
GRasvELL

=, 0. Box 498
Vidalia dA $Q474 -
Mr, Ri1ll Mitcnell
Directcr R&D
(12)537-2:30 ext:

Oxford of Bownan
(GRB8R3IES

F.0. Bix 469

Bawnari BR SWeEE4s -
M. James W. Kerrney
nanaper

(4Q4) 245-73wW3 ext:

Oxfcrd of Morrce
GRBBASYR

Cnerry #Hi1ll Roao
ronivoe WA SAELS -
My, Wllowr —Aoliloman
(4ub) co7-E5ul exv:
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NYZ8ai13

14@7 Ercacway

hew York NY ia@:18 -
Mr. Norman M, -inerfelc

-Chairman

(212) 981 -4 ext:

Farks manufacturing Comoany. Inc.
GR&8JQZ4Q

555 North ist Street

=, 0. Box &8

Jesun GA 31545 -

M., Jim farks

Pfresident

(1) 4273525 ext:

Cendleton Woolenm Mil:s
orRaga@Rs

218 S.W. Jefferson Street
o, 0. Box 1&€91

fortland OR S72@7 -

#r~. EBrouontorn ~. Bisnoo
Chairman

(SR3) Zze—-48a1 ext:

Mrotexall Inc.
IL83va4a
77 Scutn -Hencersorn Street
Galesburg IL 61401 -~
M, . W. wWirlliams
Sresicent CEC

ext:

Quitman Manufacturinog Comnary
GAK8Y8E

©,0. Box 29

fwitman GR 31643 -

Mr. Bruce Feiroerp

Jresioeni

(F12)263-7573 ext:

R. J. Ssuccarc & Son, Inc.
GRBABR4ES

902 Secocnc Ave.

£.0. BRox 407

Termille GR 31089 -

M, Boboy J. Stuocard
Sresigent

(9.8) 558 -3286 ext:

Reece Corooratiom

NC& 874

o, 0. RBox 37Q

Stantonsburp NC 287883 -
", bGecrge E. EBricres
Soutneast Rericonal Director
(8QQ) Jg7-7238 exs:

Re.woe Marnuwfacruring Com2any

VAZAQES

2o Clevelarnd Avenue

F.D. Baox S1G1

Martimsville VA 24115 - .
Mr, J. Scott Mostelier

Director of Aonarel Yanufacturing
(703)638-8841 ext:

bPeachtree Inoustries, Inc.
NC8sQEBIs

main St.

F.0. Box 1367

Arndrews NC 28%a1 -

Mr. teray J. Ripper
Presicent

(7@4) 321-3230 ext:

Fropoer Internatiocmal, Inc.
MO830ES

239 Tecumseh Drive

St. Louwis MO £314F -

Mr. Earl Weirnman

Eresident

(813) 834-430L1 ext:s

@S8T Industries., Irnc.
GABBLRE L

3839 Green Incdustrial Way
Chambliee 3R 38341 -—

Mr. Arthur Brause

Vice Fresident

(4@4) 451 ~-2627 ext:

R & R Mfp. Co., Inc.

GR8sasi8

F. 0. Bax 493

Aupurn GA IwvsRs -

me, J. Patrick Broxton

Vice Fresident of Sales
ext:

Reece Coroorasion

M= 881

Borham Industrial Sary
Gorham ME Q4238 -

Mr. Anous Russell
Director of Enciveerirg
(2Q75854-9711 ext:

fReed Manufacturivie Comeoany
mMS88RQ24

2. 0. Box 65Q@

Tupelo M8 388we -

M, William W. Hi:l
COresident

(ERQ1)8B4Z-447E ext:

Re.toe Marmfacturine Comnany, Inc,

« e
PR L RN




M. Qbraham Cooperman
Vice Fresident., Manufacturing
(i205) 487-4296 ext:

Ricks Ramstar, Irnc.

FLagealis

7802 N. W, 32 Street
2, 0. Box S2R646
Miami FiL 33152 -~
M, Richard Feiertan
Dresident

{(2@%) S9e-8767 ext:

Ro—Searcn. 1Inc.
NC8%aa78
=, 0. Box 188
Waynesvil_e NC z87&& -~
Mr., Horace Auberry
fresident

ext:

Russel Coroporation
ALZAA1E3

rachine R&D

2,0, Box &72

Alexander City AL 35012 -
¥r. Mike Manmn

Deveionoment Ergineer

(EQS) 329--436E4 ext:

Sac & *aox Inc Ltd
K8aas
2216 SW 74th St
Oklahoma O 731539 - 2928
Yr. James EBraroum
President

ext

Sara Lee “rnt Frocucts
NCagawe7

28, rue Jacues Ibert

32208 —evallois-Cerret FIANCE
NC -

Mr, Charies “rice

Vice ™resicdent Operations
(Q1L1YE31-4759 ext: 15:i5

S5aul EBratners & Comoanv, Inc,
GA88vRa7Q

82Q Snring Street. NW
Rt:anta GA 3V38 -

W, Carlos =, RBouffier
General Manager
(404)881-1832 ext

Sierra Westerr Aooarel
TX89aa53

1129 E Yaricell

Z! Cago T 7IT[HE -

N - - b o« o

Mr., wayne Coooerman
flant manacer
(501) 633-2Q60 ext:

Riverside Manufacturing Comoany
GABBRS581

“. 0. Box 4@

Mmoultrie GA 31776 -

M. John Caldwell

(9.2)985-52:0 ext:

Robert Noavax and Asscciates

PAgYGLIGS

191 Haverforda Drive

Laflin »A 18702 -

. Robert Novax

Industrial Evicivieer Consulitant
ext:

Russell Caorporation

ALBBRAREE

P.0. Baox 272

Alexander ity AL 39012 -
Mr. Faul Forter

Manacer, Aopare: Engineering
(20S) 389-4364 ext:

Sara Lee Hnit Trooucts

NCBasars3

F.0. Bux 3V19

Winstarn-Satem NC 27102 -~

M., Wayne Foster

Mararer Acvanced Frocess Techrolopy
(319)744-2174 ext:

varrat Acouwitition Met. Assocciates
VASauaza

4401 Dartmcer Lare

Rlexarnoria. VA ge3iv -

mr, Robert R, Sarratt

“resident

(763) 922-86wE ext:

School Ronarei, Irc.
AR&8RA1 1 ;

£. 0. Box 99 .
Star City AR 71667 -
M. Joenn o, Hoog
Flant Manarcer
(S@1)6e28-423% ext:

Sigrnal Thread Comoany
TNRBBRQQT7S -
S21 Airoort Road
Trattanooega T 3482 -

. AT . Eand
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Sinper Sewino Combany
NJg8aa17
F.0Q. Box 1909
Sdiscr NJ @ugl8 - 1209
rr. Vincent Vento

ext:

Silavivy Company

MRSSAGRC 1

121 Hicgins Street

#.0. Rox 198

Worcester MA Q16226 - Q2198
M. Sauwl R, S.ovin

Vice President, Manufacturirng
(S@8) 853-4289 ext:

Scuthern College of Technoleogy
GR83.7a7
111g Clilay Sireet
rarietta GA Zuged -
Dr. Ei11ll Rezax
ext:

Scautnhern Colilege of Techanoicgy
GRA32712
1118 Clay Sireet
rarietta GR Iaaed -
Ms., Carcal Firnz
ext:

Stag, Inc.
CABIB12E
SQERd N. Fairie Street
hac:eton A 1820 -
M~, Sylvar Tagrnani
resicent

ext:

Swan Ircustiries, Lteo.
MIZ8AAQE

77 Hancock Street
Manmistee MI 4960 -
M, Jonn T, RBerlain
Mresicent

(E16) 723-3531 ext:

Tarnrner Companies, Inc.
\NC88Quas7

Oak Sorines Roac

<, G, Box 113
Rutnerfordtorn NC 28159 -
M. 8§, BobDo Tanmenr
Caarrman

- === - a2 . .

Skeirn Dvers of America
GABLRISES

o, 0. Box 784

valter S5A s@728 -

M. W. Ridermar
Secretary/Treasurer
(4Q@4) 22e—-382 ext:

Southern Aonarel Combany
NC8saaez

.0, Bax 29346

breensocra NC 27429 - 3346
My, Richard H., McCaskiil
Fresicent

(913)75-07%6 ext:

Soutnern College of Teconnolooy
GABY’B7a3
1112 Clay Street
Marietta sA 00 -
Mr. Howard Setticrew
ext:

Scutnern Technical Institute
GABY9R718
1112 Clay Street
marietta A Qe -
M. K111l Cameraorn
ext:

Suri Aonarel. Irc.
TXB822,58

11281 Armncocur Drive

E: Paso TX 79955 -

My, Larry Frice
Executive Vice Fresigent
(915)5398-1920 ext:

Swift Textiles, Ivic.
GRB8BA1 46

14: 6th Avenue

2.0, Box 1400

Columbus SA 319.@ -
M-, Jonn A. Bolarno. 111
Fresident & CEO
(4Q4)571-8444 ext:

Team Americarn Vans
GRE3AES4H
1-N Main Street
ILA GA Swe47 -
mry, D, Jack Davais
Owrier

ext:




MDB8RRL4

o, 0. Box 289
Millersville MD 21108 -
My, James T. Sergusom
Fresident

(2Q1)387-9111 ext:

Tennessee FApdarel Corooration
TNS3QRES

F.0. Box &72

Tyullamoma TN 37388 -~

iy, Ted helmns

Vice Frecsicdent

(515) 455-3468 ext:

Terry Marnufacturing Comoanyv. Inc.
ALB8vR4S

924 Souta Street

.0. Box 648

Roanoke AL J2e874 -

Mr. Roy Terry

“resident

(225) 8632-2171 ext:

Texmac. Iinc.

NCB8QQa66

a1l Staffore Drive
£.0. Box €68138
Charlotte NC 28265 -
M, Ted Nishimura
Sernior Sales vanazer
(7@4) 3340314 ext:

Tade Corooration

™B8I0R83

Nortn Ingustrial Sark

Ripley TN 38Q63 -

M. Richarc Ring

Evicivieering Manacper
ext:

Toomps County mMmanufacturainpg Ceo.
GREGA4ED

Hiphway 292 West

0. kRox £57

Lyons GA Q436 -

Mr, Y, W. Oxlev

Dresicent
(312)5ee-81Q1 ext:
U, 5. Ar Taorce
o-83uRL3

~HSD/YAGC

Area B, Elap S5

Wrignt Fattercon AGFR OY 45433 - 6503

Castain Catherine M, MmceBGinn
Cwief. Arr “orrce Tlotiing Branch
(5:3Y255~-4753 ext:

dniverceih vy SdbsasLan

P

WIgsaows

416 MeCutchan Hall
Wnitewaver Wl 33190 -~
M. Randall D. Olsaon
Directaor

(414)472-16Q0Q ext:

Ternmessee Aopare! Coroaoraticon

TNBIRL L &4

2, 0. Box €7@

uliahoma TN 37388 -

My, Canl Blacuwell
ext:

Texfi Indgustries. Inc.
NY8B8RAS7

1438 Ercacway

New York NY 102:8 -
Y, Berald Rupinfelo
VP Sales
{(212)320~-7330 ext:

Toe Serc Cambany. Inc.
GABYRELD

1@ 9tn Avernue Sacst
Cordele BR 31815 -
Mr. Sammie Ballard
Ooerations Manaper
{(912)e73-6£188 ext:

Toddle Tyke Comoany
GRBBYB4T3

44Q Armnour Slace. N
Rtianta 5A Q324 -

M, Samuel 8. Schoolsey
President

(4Q4)875-8253 ext:

Toombs County Manufacturine
GRB8aE31

F.0. Baox €57

Lyons BR 30436 -

M~. Mike Hollanc

Fartner

(9:8)&2Ee-81u11 ext:

U.S. Army
VAQRas7
1425@ Dawsori Beacn Roao
Woodoricpe VA 22131 -
Cul. Ricx Grube
Frooect manapger

ext:

Snversity oY New Yax1oo

[ .. -




Mr. Crarnk Seinert
Director SBDC
(314)882~-2334 ext:

Vanderbilt Shirt Company
NC88@a@a43

Binpgham Road

o, 0. Eox B8S1

Ashevil:e NC 288w -
Ms., Mia C. Wagooian

Vice fresicent

(724) 255-8686 ext:

Variity Fair Mills, Inc.
ALB8vASE

624 Scutn Alaosama Ave,
.0, Box 111
Mornrcoeville R 36468 -
mr, Rill Greenfield

Marnager, Indusirial Znginearing

(285) 575-3231 ext:

Veit, Incocroomratec
5A88EE1L

2615 Mouritain Incustrial BRivd..

Tucker A 0084 -~
Mr. William watxins

Vice fresicent/General Mmarnacer

(4Q4)338~-286% ext:

W.i.. Corey & Assaciates
vD89BRZE

192 Airport Rd. BEld., =2
“. 0. RBax 729

Elkton ™MD 219381 -

Mg, Jean Nowrvell
Eroduct Soecialist

(2R1) 338-35aa ext:

Wataugca Apoarel Caorooration
TNB8R’S8a

.0, Box S233 EKS

Johnson City Th 37603 -
Yr., Earl W. Smitn

“resident

(E15)328-315% ext:

Wergel! Textiles, Inc.
1Daavazs

88e3 Kelso Drive
Baltimore MDD E2i2&8: -
Mr. Thomas muicrew
Vice “resiaent
(3SR.)687-850R ext:

Wwess Scant Jeaterell
5A821632
4:5@ Boulder <iccs
Rt.anza H5A SA3IEe -~

v . - .

Mr. James T. Ray
Dir. Business Assistarce & Res. Cente:
ext:

Vanity Fair Mil:s
ALB8ARER

&24 S. Alabama Averue
o, 0. Box 111
Monroceviile AL s64ez -
M. Carl canpliais

(205) 875-3231 ext:

Varat Enterorises. Inc.
scasua.Lz

. 0. Boax 87393
Greenville SC 29604 -~
Mr. Joshua Varat
fresident

(B®3) 772653 ext:

Verniture Uniforme. Inc.
FLaga18

‘nit 1114% Watts Street

F.Q., Box 41@66
Jackscnmville Fo ZEgos -
Mr. Frank Calowell

olant managenr

(04) 354-1698 ext:

karrer Featherbore Combpany
GR8/R4T4

999 Chestrut Street S £

©. 0. Box 383

Gawnesville SA 3QSQL -~
e, Jeff Whalen

Director of Merchandising
(4Q4) 535-300Q ext:

Wateroury Companies, — Buttor Div.
CTazauis
P.0. Box L8128
Waterbury CT Qe738c -
mr., Donald B, Fetersen
Sales and Marketing danacer
ext:

Weslevan, Irc.
It 88257
185 Nortnh Harbor Dr. Suite 1844
Cnicaoo Il £Q6Q1 -
Mr. Wesley Scnreider
ext:

westerr Textile “racducts
TrBsQR Y2

34 _1ncen Averue
Memotiis N o816 -

~ e - A e T P




Westex Inc.
ILaseas
=845 W. 48th PR1.
Chicacc I_ B@E3z -
DPr. W. F. Raitimger
VB Technaical

ext:

Woiml EBureaw. Inc.
NY88Q:i3¢g

oS Crosswave Hark Draive

Wzadbury NY 11737
Ar, R. Carl Freeman

Ve Ffroduct Deve & Teen,

ext:

William Carter Company
GR8AG4AT

F.0. Box Se8
Sandersville Bn Ji1a88 -
Mr. Brab Younp

2lant Mananer
(D128)552-39546 ext:

Woadricn Irnc.
FR8sARH2

Mill Street

Woaslrich @R 17779 -
Mr. Larry Little

Vice President, Manufacturing

(717)7€3-€6464 ext:




