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NATIONAL RESEARCH COUNCIL 

COMMISSION ON ENGINEERING AND TECHNICAL SYSTEMS 

2101 Constitution Avmue Woahington, D.C. 20f18 

MANI.II'ACTURING STtJDIES BOARD 

November 28, 1988 

Dr. John Lyons 
Director, National Engineering Laboratory 
National Institute of Standards and Technology 
Gaithersburg, KD 20899 

Dear John: 

OFFICE LOCATION 
Room 270 

2001 Wilconain Avenue. N.W. 
(202) 334-2571) 

Personally, and for the National Research Council committee which I 
chair, I would like to thank you and the NIST for the opportunity to 
participate in the process of determining the first group of 
Manufacturing Technology Center (KTC) avardeea. We began the process 
with a substantial degree of trepidation because of the magnitude of 
the task, as well as the relatively short time in which to complete 
it. Some of this uneasiness continues to the present. However, our 
committee believes that the KTC program will be an exceptional vehicle 
to accelerate the rate, quantity, and breadth of the transfer of 
advanced technology to small and medium-sized manufacturers. 

We believe that smaller companies are among those that can benefit 
moat from the introduction of advanced manufacturing technology. 
Unfortunately, many of these companies lack the awareness, 
sophistication, and resources to apply new technologies. The greatest 
need of such companies is for education--someone to teach them that 
technologies are available, applicable to their needs, and coat 
effective in their plants. A major effort is required to make the 
technology transferrable to a variety of companies as well as actually 
to accomplish the transfer. 

That vas one of the central themes that ran through the 36 
proposals we reviewed. The committee vas very impressed with both the 
quantity and the quality of the proposals. Frankly, the level of 
activity presently under way vas an encouraging surprise to the 
committee. 

1M Nt�hoMl Rn.nrrh Cownnl •� thr prmnr-tl Opt"ratmx axrruy of tht- NationAl Acadrrny of Scwnc� orul tilt Natron��l Acadmry of En1{mt'f'Tm,� 
to st"n.tt XOl'ft1!mrl11 tmd othtT O'XilrrlZilflons 
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2--Dr. Lyons November 28, 1988 

The committee emerged from our brief but intense review with a 
number of conclusions and recommendations for you and your colleagues 
at NIST. 

1. The MTC concept and the program as a whole represent an 
appropriate and effective government role in addressing the 
current need to introduce advanced manufacturing technologies to 
small and medium-sized manufacturers. This need justifies 
sustained and substantial funding at the national, state, and 
local levels. 

2. The MTC program should be extended and supported by multiyear 
funding to assure sustained, meaningful impact. While the 
committee recognizes that this first MTC program is a one-time 
award only, the committee feels strongly that the impact of a 
good MTC will be in evidence in a time frame longer than 12-18 
months. In addition, while it is premature to speculate, you 
might find that a larger number of interlocked, more narrowly 
focused centers will be a more desirable way to go as the 
program grows. 

3. Site visits to see firsthand the organizations that you believe 
merit finalist consideration is critical. While we have tried 
to do a diligent, high-quality job, we feel that the site visits 
are an absolutely necessary part of the selection process and 
should be included in any follow-on to our report. The 
committee believes that it did the best job possible reading and 
evaluating the proposals, but these evaluations are limited 
because of the absence of site visits. 

4. The volume of proposals submitted, coupled with the reduced 
evaluation time, placed a burden on the committee that should be 
avoided in future efforts. To optimize the process, reasonable 
time is necessary. 

5. Not surprisingly, the presence of "champions"--individuals who 
are fervent supporters of the concept--both in transferring 
organizations and among transferrees stood out as a strong 
contributor to success. This should be supported and fostered 
in whatever ways can be devised to increase their presence. 

6. A potential concern resulting from the quantity and quality of 
the proposals is the enormous level of activity by state and 
local government, universities, and other organizations, which 
could lead to confusion, overlap, inefficiency, and even 
excessive failure. A clear vision of where we want to go and 
what we want to focus on should be an integral part of this 
process. This increases the need for and importance of a group 
of organizations around the country such as the MTCs. 
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3--Dr. Lyons November 28, 1988 

The enclosed report contains the coaaittee'a technical evaluations 
of the 36 proposals. The evaluations are preceded by introductory 
sections on the committee's chars• and evaluation process. As we 
stated, we feel atronaly that important information ia aainad on site 
visits that cannot be captured in written proposals. We therefore 
conclude with a chapter about vbat to look for on site visits. 

aaviawina the proposals baa bean a pleasure and an education. On 
behalf of the committee, we appreciate the opportunity to work with you 
and the NIST, and we hope that you will continue to feel free to call 
on us for help. 

Sincerely, 

�) 
Chairman, Comaittaa on Proposal 
Evaluation for Hanufacturina 
Technology Cantara 
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Introduction 

Successful international economic competition is driven in part 
by continued development and use of advanced manufacturing tech­
nologies. Since 1981 the National Institute of Standards and Tech­
nology (NIST, formerly the National Bureau of Standards*) has 
operated a unique engineering laboratory, called the Automated 
Manufacturing Research Facility (AMRF), that provides an array of 
manufacturing equipment and systems. One of the purposes of the 
AMRF is to encourage the modernization of American manufactur­
ing by providing a test bed for research into advanced manufacturing 
technologies. 

In order to bring the results of this research to American manu­
facturers, especially small and medium-sized companies, the NIST in­
augurated the Manufacturing Technology Centers (MTC) program. 
The purpose of this program is to speed the transfer of advanced 
manufacturing technologies to U.S. industry. The MTC program 
will make awards of approximately $1.5 million to a selected number 

*The change from the National Bureau of Standards to the National 
Institute of Standards and Technology was put into effect as part of the 
Omni6tu 7hade and Oompdiliveneu Act o/1988 signed into law on August 23, 
1988, during the study period of this project. For the sake of simplicity, as well 
as consistency, the organisation is referred to in this report as NIST, irrespective 
of its formal name at the time of reference. 

1 
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2 

of nonprofit organizations. An organization awarded an MTC coop­
erative ap-eement would serve as a regional center for the transfer 
of advanced manufacturing technology, developed at the AMRF or 
elsewhere. 

Applicants prepared proposals in response to a notice that ap­
peared in the FedertJl Register on July 18, 1988, which called on 
each applicant to address the objectives of the MTCs: (1) to inform 
and educate the industrial firms in its region about manufacturing 
technology, (2) to demonstrate the applicability of advanced man­
ufacturing technology to these firms, (3) to actively assist firms in 
evaluating their requirements, ( 4) to assist with implementation of 
desired applications, (5) to support work force training and retrain­
ing, and (6) to amplify appropriate transfer experiences for a relevant 
national audience. 

The Federal Register notice also indicated that a Merit Review 
Panel of the National Research Council (NRC) would evaluate all 
proposals received at NIST by September 16, 1988. Thirty-six pro­
posals were received and forwarded to the NRC for evaluation. 

This report presents the 36 evaluations and describes the com­
mittee's evaluation process. The report also contains a section on 
site visits, which the committee believes are essential to a successful 
selection process. 

THE CHARGE TO THE COMMITTEE 

At the formal request of the Director of NIST, the NRC, on April 
8, 1988, approved a committee study to assist NIST with selection 
of the MTCs. The committee appointed for this project, under the 
auspices of the Manufacturing Studies Board, included experts in 
manufacturing engineering and operations, research management, 
technology transfer, automated manufacturing technology, training, 
and state and local government concerns. 

NRC committees have undertaken similar activities in the past, 
including providing guidance to the National Science Foundation 
in setting criteria for selecting Engineering Research Centers and 
evaluating proposals for the Department of Energy's superconducting 
super collider. Re�ently, the Transportation Research Board assisted 
the Department of Transportation with a committee peer review of 
applications for the new University Transportation Centers Program. 

The study approval stipulated that peer review activities for out­
side agency award programs should be undertaken only under certain 
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conditions in order to ensure the autonomy and independence of the 
NRC committee process. It is not appropriate for an NRC committee 
to select winning proposals, nor is it advisable for a committee to 
rank proposals in any manner. Instead, the most appropriate advice 
a committee should ofFer is a technical evaluation of the strengths 
and weaknesses of all proposals. This evaluation would contain no 
overall figure of merit nor would proposals be categorized. 

The original charge, then, of the Manufacturing Studies Board 
committee appointed to assist the NIST with the MTC proposal 
evaluation consisted of four main tasks: (1) to comment on the 
selection criteria promulgated by NIST for public comment, (2) to 
develop a proposal evaluation process, (3) to conduct site visits 
to each proposing organization in a manner that ensures that the 
same committee members perform all site evaluations, (4) to prepare 
a report to NIST that combines the technical evaluation of each 
proposer's qualifications with the findings from the site visits. 

The NIST determines the final selection of MTC awards. 
Two unforeseen events necessitated modifications to the commit­

tee's charge. First, the original announcement of the MTC program 
that requested public comment on the selection criteria and that 
was to appear in the Federal Register was modified to become a 
program announcement soliciting applications. This led to dropping 
the committee task to comment on the proposed selection criteria. 
At its first planning meeting on September 7-8, 1988, the committee 
formally accepted use of the given criteria to undertake the proposal 
evaluations. 

Second, the original estimate of the number of expected propos­
als was 12; 36 were received. While this number was evidence of 
widespread interest in the MTC program, it also called into question 
the feasibility of the same members of the committee visiting all 
proposing sites. A further complicating factor concerned the tight 
time schedule for making a public announcement of the awards. Af­
ter much discussion among NIST, the NRC program stafF, and the 
committee chairman, it was decided that the committee would not 
conduct site visits; instead, the site visits will be conducted by NIST 
stafF using the technical evaluations prepared by the committee. 
NIST would make its award decision based on the technical evalua­
tions prepared by the committee and its own site visit findings. The 
committee's job ends with the transmittal of this report. 

At its meeting on October 27-28, 1988, the committee expressed 
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its concem that the quality of the evaluations is diminished with­
out the benefit of conducting site visits. The committee believes 
that many of the selection criteria for the MTC program can be 
verified and substantively evaluated only after seeing the facility 
and equipment and interviewing the staff and potential clients for 
the technology. However, the committee also believed that it could 
provide a valuable service to NIST and to the MTC program by com­
pleting the evaluations of the written proposals. At the meeting, the 
committee formally agreed to issue its report to NIST and, further, 
to offer NIST suggestions on issues that the committee would have 
addressed had it made site visits (see page 78). 

THE EVALUATION PROCESS 

The 36 proposals received were in response to a Federal Regis­
ter notice (Docket No. 80335-8138) announcing a program to fund 
cooperative agreements for Manufacturing Technology Centers. (A 
list of the 36 proposals can be found in Appendix A; a copy of the 
Federal Register notice appears in Appendix B.) The notice describes 
basic proposer qualifications and details the proposal review process 
including six general categories of selection criteria. Proposers were 
required to show that operation of the MTC would be by a nonprofit 
organization and were required to prove that matching funds meet 
the criteria contained in Attachment E of OMB Circular A-110. In 
addition, proposers were to respond to the six general criteria ( di­
vided into 22 more specific criteria) in sufficient detail to allow the 
NRC committee to evaluate the proposals and NIST to consider the 
evaluations to make a selected number of awards. 

The 22 criteria listed in the notice are: 

(a) Program Relevance 
(1) The specified advanced manufacturing technologies in­

cluding those developed at the NIST Automated Manufacturing Re­
search Facility which will be demonstrated and transferred to a wide 
range of companies and enterprises in the region and whenever pos­
sible, small and medium-sized manufacturers. 

(b) Technical Capability 
(1) Relevant experience and education of the full-time key 

technical staff. 
(2) Adequacy of the facilities and equipment to support the 

proposed Program. 
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(3) Proximity and availability of staff to service the targeted 
industrial base. 

( 4) Adequacy of the work force training and retraining 
activities. 

(5) Relevance of the applicant's technical capabilities to the 
needs of the regional industrial base. 

(c) M tJrlcet Requirements 
(1) Appropriateness of the regional target user groups; i.e., 

the identification, analysis, and justification of the regional industries 
to be served. This includes an assessment of the needs and receptivity 
of these groups to technology transfer efforts. 

(2) Appropriateness and potential effectiveness of the Pro­
gram in producing technology transfer to the target industries. 
Where the service area of the center includes firms from other states, 
the approach for linking with these states to serve these markets 
should be detailed. 

(3) Appropriateness of national audience; i.e. , identifica­
tion, and analysis of national audience that would be most usefully 
served. 

( 4) Appropriateness and effectiveness of the center's pro­
grams, plans, and mechanisms (e.g., plan for allocating intellectual 
property rights) for producing technology transfer to a larger national 
audience. 

(5) Budget, personnel, and facility allocations to the pro­
gram activities. 

(d) Regior&tJl ReltJtionships 
(1) Demonstrated linkages with regional/state/local eco­

nomic development and extension organizations. 
(2) Demonstrated linkages with regional, industrial, educa­

tional, and training organizations. 
(3) Demonstrated interest of the region (local, state, indus­

trial, or other entities) in improving its manufacturing capabilities. 
( 4) Geographic location of the proposed center vis-a-vis the 

concentration of target industries, the location of other centers and 
similar Programs and the technical focus of other centers. 

(e) OrgtJniztJtion tJr&d M tJr&tJgement SttJjJ 
(1) Appropriateness of the legal and organizational struc­

ture proposed for facilitating technology transfer. 
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(2) Appropriateness of the full-time staffing levels of man­
agement and technical personnel, and the quality of this staff's man­
ufacturing, marketing, and technology transfer experience. 

(3) 'Record among the management team for attracting top 
personnel and for raising funds with industry, industrial aaaociations, 
and state/local governmental bodies. 

( 4) Record of the management team in building successful 
organizations and the team's commitment to technology transfer. 

(f) Funding 
(1) Stability and duration of the applicant's matching fund­

ing commitments. 

nate. 

(2) Percent of operating costs guaranteed by the applicant. 
(3) Ability to continue to operate when NIST funds termi-

The committee developed an evaluation process at its first planning 
meeting, prior to receipt of the proposals. At the outset, the com­
mittee decided that all material contained in the proposal would be 
treated as confidential; after committee use, the proposals would be 
returned to NIST. The committee also decided that an evaluation 
proceaa should be consistent in as many ways as possible with the 
instructions and criteria contained in the invitation to proposers. 

To begin the process, all members of the committee received an 
extensive briefing and tour of the NIST Automated Manufacturing 
Research Facility. NIST program personnel described to the com­
mittee the origin and interpretation of the selection criteria. The 
committee noted ambiguity on two elements: (1) the program is 
a one-time effort with a short time frame, yet the criteria imply a 
much longer continuation; the committee agreed to accept the one­
time only limitation within the intent of the stated criteria, and 
(2) the FederAl Register notice is not clear on whether the proposer 
must use AMRF technology; the committee decided that a proposer 
is not required to demonstrate use of AMRF technology but must 
demonstrate use of AMRF or similar technologies. 

The committee discussed the criteria at length to reach a com­
mon understanding of each criterion. This was accomplished through 
the development of how an "ideal" MTC would be structured and 
operate if it fulfilled and exceeded the stated criteria. 

The committee realized that it was established to do more than 
inventory and verify a proposer's response to each individual cri­
terion. Although the committee did not rank or even categorize 
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proposals, it did include a summary statement in each of the 36 
evaluations. This summary statement is the committee's collective 
judgment on how well the responses to the criteria complement one 
another. It is the committee's statement on the overall proposal's 
strengths and weaknesses that would increase or impede the likeli­
hood of success of the proposed MTC. 

Each proposal was reviewed by at least two committee members 
and one staff member; proposals were distributed to avoid regional 
bias. Committee members completed summary evaluation forms for 
all of their assigned proposals. These evaluations were combined by 
staff for discussion purposes by the entire committee at ita meeting 
in Chicago on October 27-28, 1988. 

At the Chicago committee meeting, each proposal was described 
by the two reviewing committee members and was then discussed 
by the entire committee. For each proposal, the committee agreed 
on the overall strengths and weaknesses that would appear in the 
final evaluation. The final evaluations, drafted after the Chicago 
meeting, were reviewed by the two initial committee members and 
the chairman, and later by the entire committee. 

At the conclusion of the Chicago committee meeting, the com­
mittee expressed ita confidence that each proposal received adequate 
and equitable attention, and that the evaluations represent a thor­
ough review of the proposer's response to the selection criteria as well 
as an overall statement of the proposal's strengths and weaknesses. 
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Technical Evaluations ofMTC Proposals 

CH ATTANOOGA STATE TECHNICAL COMMUNITY 
COLLEGE 

Proposal No. 101 

Chattanooga State proposes to establish a Manufacturing Tech­
nology Center (MTC) that represents an expansion of the existing 
Advanced Technology Center at the college. The MTC will expand 
the Center geographically to serve 13 southeastern states and enable 
Chattanooga State to expand its capabilities in certain Automated 
Manufacturing Research Facility (AMRF) technologies developed at 
the National Institute of Standards and Technology (NIST). The 
MTC will transfer technology through agreements with other tech­
nical colleges. 

Program Relevance 

The proposer's existing manufacturing technology transfer center has 
been dedicated to serving manufacturers in Tennessee and neighbor­
ing states for the past five years. The center's technologies match 
those of AMRF. The proposer intends to demonstrate and transfer 
eight technologies, including seven developed at AMRF. The staff 

8 
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is well grounded in manufacturing technology. The existing cen­
ter has enjoyed substantial participation by companies, educational 
organizations, state government, and trade associations. 

Technical Capability 

The center currently has four full-time technical people dedicated 
to transferring technology to small and medium-sized manufacturing 
companies. Their academic credentials are in business and engi­
neering, and all have extensive experience in manufacturing. More 
information would be desirable on other people at the center-for 
example, in technology maintenance. Equipment similar to AMRF 
is in place. Plans exist to double the existing floor space to 30,000 
square feet. Computer-integrated manufacturing capabilities have 
been developed. Training programs appear to be excellent, and per­
sonnel from some 100 companies have been trained. The center has 
been ranked as the No. 1 AUTOCAD training center in the nation 
in competition with 151 other centers. 

M arlcet Requirements 

The proposer plans to serve manufacturers of discrete parts-metal, 
wood, plastics-in the planned service area, and manufacturers have 
been identified. The number of potential clients is growing because 
new automobile plants are being opened in the region. Technology 
transfer within Tennessee would be handled through the five offices 
of the Tennessee Center for Industrial Services. Use of videotapes on 
each technology is a good strategy for technology transfer. Contacts 
will be established with trade associations. Teleconferencing will be 
considered for transfer through technology colleges in each of the 
other states in the service region. Existing hands-on training is good 
and will be expanded to other states through the Southern Growth 
Policies Board. Not noted in the proposal were an analysis of the need 
for advanced manufacturing technology and comments on barriers to 
adoption of new technology. 

Regional Relationships 

The proposed service area is rather large. Linkages have been es­
tablished with many organizations at the local, state, regional, and 
national levels. Support and funding are indicated from both govern­
ment agencies and manufacturers, such as the state of Tennessee, the 
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Tennessee Valley Authority, General Electric, Boeing, and Kaiser. 
Chattanooga is at the geographic center of the southeastern indus­
trial area, and highway and air transportation are excellent. The 
statement of a track record of transfer of manufacturing technology 
was not backed up by details. 

Organization and Management Staff 

The existing full-time staff of four people will be increased by four 
if the NIST funds are granted. The proposer claims a proven record 
for attracting talent, raising funds, and building and operating a suc­
cessful organization for manufacturing technology transfer. However, 
no details were given as to how small and medium-sized companies' 
work with the center would be facilitated. 

Funding 

The proposal would spread NIST funds over three years. Matching 
funding is in place in the form of current operating funds. The 
proposer has a good record of funding from companies, TVA, and the 
state of Tennessee. The five-year history of operation demonstrates 
stability and the ability to operate after NIST funds are expended, 
as is planned. 

Summary 

The committee found many strengths in this proposal, particularly 
the stability of the existing center that has been serving industrial 
clients for five years. The technical capabilities of the proposer are 
excellent. The committee believes the NIST funds would be ef­
fectively leveraged to small and medium-sized manufacturers in a 
larger area than is currently being served. The committee also noted 
some weaknesses in the proposal, including the lack of detailed ex­
amples of manufacturing technology transfer, no analysis of small 
and medium-sized manufacturers in the region, and no discussion of 
possible barriers to technology transfer. Also missing are details on 
support staff, including equipment maintenance staff. Further, the 
proposed service area-13 southeastern states-is larger than the 
area currently served and may be unrealistically large. 
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THE BAB.TPOBD GRADUATE CENTER 
Proposal No. 102 

The proposal is to establish a Manufacturing Technology Cen­
ter (MTC) at the School of Management of the Hartford Graduate 
Center in Hartford, Connecticut. The MTC would serve small and 
medium-sized manufacturers in upstate New York and in the New 
England region. It would focus on the needs of regional manufactur­
ers for advanced technologies to automate manufacturing, to acquire 
production planning and control systems, and to learn material man­
agement techniques. 

Program Relevance 

This proposal contains little discussion of AMRF or similar tech­
nologies. The emphasis is on existing projects that the proposer 
would like to expand. The proposer intends to operate the MTC in 
the school of management, raising some concerns about the balance 
between theory and practice. 

Technicd Capability 

The proposer has strong capabilities in computer use, but limited 
experience with high-technology manufacturing. The availability of 
machinery is very limited. Most of the faculty and students are 
part-time. The school has emphasized training, rather than imple­
mentation. 

Market Requirements 

The proposer is located in an industrial region that uses many new 
technologies. The proposer makes a case that the target groups 
could be reached and are now reached for educational purposes. 
The national audience would be difficult to reach, but research and 
development in the group technology area may be of national interest. 

Regiond Relationships 

Linkages are adequate within the state, but not extensive outside it. 
The proposer is a member of various regional groups. 
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OrgtJniztJtion tJnd M tJntJgement SttJff 

The MTC would be led by the Dean of the School of Manage­
ment on a part-time basis. The Technical Director, who also would 
be part-time, is an Associate Professor of the School of Manage­
ment and Chairman of the Manufacturing/Operations Management 
curriculum. Consultants would be part-time. The administrative 
coordinator would be full-time, as would the programmers and a 
clerk-typist. 

Funding 

The NIST money would be spread over the five years and matched 
1/3 out of pocket cash, 1/3 services in kind, and 1/3 fees from 
clients. Technology transfer activity would begin after six months. 
Developing the new structure classification system would take two 
years, and testing would take another two years. 

SummtJry 

The committee notes many successes of the proposer in other areas, 
but believes that this proposal does not substantiate adequately its 
methods or plans for successfully transfering AMRF or other ad­
vanced manufacturing technology. Weaknesses include limited man­
ufacturing experience, limited discussion of AMRF or similar tech­
nologies, and the proposed use of part-time personnel in leadership 
roles. Particularly questionable is the idea of attempting to trans­
fer advanced technology to small and medium-sized manufacturers 
using as transfer agents a nontechnical school and mostly nontech­
nical people. The committee notes, on the other hand, that the 
faculty has extensive computer background and that development of 
a computerized group technology system may be of national interest. 

AUGUSTA TECHNICAL INSTITUTE 
Proposal No. lOS 

Augusta Technical Institute proposes to expand its Center for 
Advanced Manufacturing Technology Transfer to small and medium­
sized manufacturers in a region encompassing 13 southeastern states. 
The Augusta Technical Institute, located in Augusta, Georgia, is a 
public, postsecondary institution that offers programs for employ­
ment in business, health, and technical careers. 
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Program Relevance 

The proposer has a plan complementary to the aims of the MTC 
program, but the extent to which AMRF or similar advanced manu­
facturing technologies would be involved is not clear in the proposal. 

Technical Capability 

The program director has analyzed the need for manufacturing tech­
nology in his region, consulted on the subject, and has had some 
experience with high-technology systems. However, he is the only 
proposed MTC staff member with any technical experience. Table­
top models would be used, along with a full-sized robot and a CNC 
lathe and mill. 

Market Requirements 

The Augusta area has more than 450 manufacturers, and the pro­
poser's experience indicates that a great amount of help is needed 
in all phases of manufacturing in the area; the proposer has been 
in operation for over 20 years, training people for industry in two­
year programs that go beyond secondary school. A market survey 
has been completed: 457 organizations were asked to complete and 
return a questionnaire, and 143 of them did so. Most were compa­
nies with more than 50 employees, and 90 percent of them said they 
planned to automate some of their operations within the next two 
years. 

Regional Relationships 

The proposer's Center for Advanced Manufacturing Technology 
Transfer has contacts with local industry. Through the Alliance for 
Manufacturing Productivity and the Consortium for Manufacturing 
Competitiveness it expects to reach 13 southeastern states with its 
work. 

Organization and Management Staff 

The current staff is oriented to postsecondary education and training. 
Personnel qualified to transfer AMRF or similar technologies would 
be hired and trained during the early months of the project. 
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Funding 

The matching contribution would be largely in-kind facilities, with 
some state funds for a building addition; $500,000 of the NIST 
grant would be used for this addition. Continuing funding would 
depend largely on negotiating one-year consortium agreements with 
customers on four possible levels of participation from $2,500 to 
$10,000. 

Summary 

The committee notes that the proposer has developed a good plan 
that is complementary to the MTC program. But the committee 
would point out weaknesses that include the following: (1) the long 
time needed to construct the building addition and to hire and train 
people for the program, (2) the use of tabletop models and the few 
full-sized machines available may make it difficult to demonstrate 
advanced technologies unless customers provide the machines, and 
(3) continuing funding may be difficult unless or until some results 
are demonstrated. The committee believes that a need for advanced 
manufacturing technology does exist in the area, however, and the 
proposer has more than 20 years' experience training people to work 
in industry. 

BRIGHAM YOUNG UNIVERSITY 
Proposal No.l04 

The CAM Software Research Center (CSRC) of Brigham Young 
University (BYU) , located in Provo, Utah, proposes to establish a 
Manufacturing Technology Center (MTC) for the Rocky Mountain 
region, defined as the states of Arizona, Colorado, Idaho, Montana, 
Nevada, New Mexico, Utah, and Wyoming. 

Program Relevance 

Combined technologies developed by the proposer, AMRF, and in­
dustry would be demonstrated and transferred to industry in the 
eight Rocky Mountain states. The first year would be devoted to 
setting up prototype production and training facilities. The next 
four years would be devoted to establishing cooperating organiza­
tions and implementing a manufacturing extension agents program 
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in the region. This concept, modeled after the Api.cultural Exten­
sion Service, is appropriate, but the specifics of how technology would 
actually be transferred are not described. 

Technical Capability 

The technical capability of the staff intended to be the core of the 
MTC is high. The proposer would provide facilities (60,000 square 
feet) and equipment (valued at $1.7 million). 

Market Requirements 

The proposal gives no specific analysis of the number of manufac­
turers in the eight-state service region or other indication of the size 
of the potential user group. Users and their requirements would be 
determined during the first year of the MTC operation. The proposal 
does indicate that some efforts have been made to reach manufactur­
ing firms, but that the firms have not been highly receptive. Previous 
attempts to involve small and medium-sized manufacturing firms di­
rectly in the activities have not met with great success. The proposal 
does lay out a thoughtful approach to attempting to reach out to 
manufacturing firms in the region. However, it gives little persuasive 
evidence, based on either experience or identification of the market 
and steps to be taken, that successful and productive contacts would 
be made for the actual transfer of technology. 

Regional RelatioRBhips 

The governors and economic development offices in the eight states 
have been contacted, but not all have responded. Support from other 
academic institutions and industry is not indicated. One of the high­
lights of the proposal is the planned attempt to develop a multistate 
network of relationships. The MTC would be in Provo, Utah, but 
specific institutional linkages would be established through a network 
in the eight states. This interstate network, however, seems tentative 
at this point, and, given the inclination toward interstate competi­
tiveness (acknowledged in the proposal) , insufficient information is 
given on how the network would be coordinated. Nor is it clear 
precisely how the interstate network would interact with the small 
and medium-sized manufacturers in the region. The location of the 
MTC in the general vicinity of Salt Lake City seems appropriate; 
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the location is central, and the city is one of the principal economic 
centers of the Rocky Mountain region. 

Organization and Management Staff 

The legal and organizational structure proposed for the MTC appears 
to be appropriate. The center would be a subcontractor to the 
proposer's CSRC for transferring technology. The MTC research 
staff, identified by name, includes a principal investigator, three or 
four coinvestigator&, and two research associates. The percentages of 
their time to be devoted to the MTC, and other MTC staffing, are 
not indicated. 

Funding 

Matching funds of $1.559 million are indicated, but not supported. 
The proposal makes a strong case, however, that adequate matching 
funds would be obtained, and that the proposer has a clear com­
mitment and the ability to operate the MTC when the NIST funds 
terminate. 

Summary 

This proposal candidly addresses each of the key issues and lays 
out an imaginative, if unimplemented, approach to transferring tech­
nology throughout the planned eight-state region. It also identifies 
some of the deficiencies in AMRF technology that would have to 
be corrected before the technology could be transferred successfully. 
However, the committee sees two principal problems. One is the lack 
of specific description of the size and nature of the manufacturing 
industry to be served and the absence of any convincing evidence 
that small and medium-sized manufacturers will participate. The 
second problem concerns the proposal's lack of specificity about how 
an MTC would relate to BYU or other regional agencies or academic 
institutions. Information on regional relationships is tentative, at 
best. The committee wishes to point out, however, that the CSRC 
has demonstrated the ability to attract top personnel and raise funds 
and has worked to build a successful organization and team commit­
ment to technology transfer. 
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STATE UNIVERSITY OP NEW YOU AT PARMINGDALE · 

Proposal No. 105 

The State University of New York (SUNY) at Farmingdale pro­
poses to change current activities of its Center for Advanced Manu­
facturing Technology Transfer (CAMTT) to a NIST Manufacturing 
Technology Center (MTC) . The existing CAMTT combines student 
instruction with service to local small manufacturers to transfer tech­
nology and improve their operations. The proposed MTC will focus 
on the industrialized area of Long Island, where Farmingdale is lo-
cated. 

. 

Program Relevance 

The proposer demonstrates a good understanding of AMRF tech­
nology, and the proposed MTC would serve a significant group of 
manufacturing firms. The proposal has not identified specific tech­
nical needs of prospective clients; however, it shows a sophisticated 
understanding of the technology transfer process, including the im­
portance of the proposer's extensive technical education and training 
capacity to that process. In essence, the proposer would modify the 
operations of a well-established institution to transfer AMRF tech­
nology to small and medium-sized manufacturers on Long Island, 
and in New York City and the vicinity. 

Technical Capa6ilitr 

The proposer has specialized in manufacturing technology for the 
past 30 years. Substantial personnel and facilities are in place at the 
existing CAMTT. NIST funds would be used for marginal additions 
to the tools and computers, with most of the budget being allocated 
to personnel and technology transfer activities. 

M arlcet Requirements 

The local client group is substantial and representative of the na­
tional population of precision metalworking and assembly shops that 
supply the aerospace, defense, and machinery industries. Because 
the CAMTT is long established, it presumably has ongoing ties with 
national organizations. Since a technology transfer center for manu­
facturing is already in existence and undertaking technology transfer 
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work, it would be difficult to distinguish conclusively between cur­
rent activities that are related to the AMRF project and those that 
would be added through the resources of the institution itself. 

Regional Relatiouhips 

The proposer is one of the technology campuses of the SUNY sys­
tem. The proposed MTC's activities would be linked with the Center 
for Innovative Technology Transfer at the SUNY campuses at Os­
wego and Utica. Strong support is indicated from state and local 
government and business organizations. 

Organization and Management Staff 

The proposer would redirect the activities of the existing CAMTT, 
which offers very strong and experienced management combined with 
experienced technical experts properly organized and supported by 
administrative staff. The principal change would be the addition of 
people, equipment, and programs to address more specifically the 
way in which AMRF technology could be transferred to small and 
medium-sized manufacturers. 

Funding 

Matching funds are promised from funds already controlled by the 
proposer. Because CAMTT is already functioning, a stable and 
durable presence in manufacturing and technology transfer is likely 
after the NIST funds are expended. 

Summary 

The committee believes that this proposer is well qualified to operate 
an MTC in terms of both manufacturing technology and technology 
transfer. The only noteworthy weakness in the proposal is in speci­
fication of technical needs of prospective clients, but the proposer's 
track record suggests strongly that this weakness is more apparent 
than real. An extensive facility and program are already in place. 
The additional technology and staff needed for efforts focused on 
AMRF technology could be acquired quickly and added to the exist­
ing infrastructure to serve a significant number of manufacturers in 
both the short and long term. 
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DEMATEC POUNDATION 
Proposal No. 108 

The University of Missouri-Rolla, through its Center for Tech­
nology Transfer and Economic Development, has formed the De­
MaTec Foundation to transfer manufacturing technologies to small 
and medium-sized manufacturers. This proposal describes a time­
shared O.exible metal-cutting facility to give manufacturers access to 
state-of-the-art technology and business systems for production. 

Program Relevance 

The proposal correctly identifies the need for Flexible Manufacturing 
System (FMS) technology directed to smaller firms in precision met­
alworking. It contains no discussion of AMRF or similar technologies 
that would meet specific needs of the client group, however, and gives 
no indication that the Kearney and Trecker Company (which would 
help with design) will use any advanced technologies to better focus 
the design of the FMS on the needs of smaller firms. 

Technical Capability 

The proposal is at too early a stage to judge the technical capability 
that would be brought to the MTC project; very little technical 
capability is yet in place. The associated institution has high-quality 
engineering capability, but it is likely to be several years before 
technology is successfully transferred. 

Market Requirements 

The proposal identifies an important group of clients and products 
that are representative of a national population and an important 
problem. It does not, however, make any linkage between AMRF or 
similar technologies and the solution to the problem identified. 

Regional Relatioru�hips 

The limited data in the proposal make it difficult to assess the extent 
of relevant regional relationships. 
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Organization and Management Staff 

The organization and staff proposed seem satisfactory, but the indi­
viduals have no track record as yet. 

Funding 

Start-up funds do not seem to exist as yet. The proposer's concept 
of long-term self-funding from fees for production is a good idea. 

Summary 

This proposal is innovative, but is not far enough advanced to permit 
effective use of NIST funds for the intended purpose. Also, the 
committee discerns some confusion between efforts to demonstrate 
an FMS and the requirement for use and transfer of AMRF or similar 
technologies. As noted above, however, the institution does have the 
engineering capability needed for the job. 

THE UNIVERSITY OP ALABAMA 
Proposal No. lOT 

This proposal · describes a Manufacturing Technology Center 
(MTC) that expands activities already under way at the Univer­
sity of Alabama to transfer technology to small and medium-sized 
manufacturers. This proposal is submitted in conjunction with the 
Bevill Center for Advanced Manufacturing Technology, which was 
established in 1987 to develop and retain the local industrial base 
and provide a technological support base for new industry. 

Program Relevance 

The proposal implies that AMRF metalworking technologies fit the 
needs of manufacturing industry in Alabama. An "aggressive , inter­
active program" with AMRF is proposed. 

Technical Capability 

The proposer has an established capability in manufacturing tech­
nology, especially with the large, new, well-equipped Bevill Center. 
A welding cell is planned. The proposal contains many academic re­
sumes, but none of the people involved is yet attached to the project. 
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M arlcet Requirements 

No analysis is given of the needs or sizes of the state's manufacturers, 
but the proposer seems to have a strong program, well accepted by 
manufacturers in the general metalworking field. The Bevill Center 
is projected to handle the hands-on technology transfer projects. The 
plan is to use consultants to help with technological concerns; com­
munity colleges would handle training. On-site/regional personnel 
are propoaed to visit and consult with clients and possibly conduct 
training. 

Regional Relationships 

Good connections exist with economic devel9pment organizations 
and regional staff, with the community college system, and with 
a few other institutions. Good connections exist also with a few 
multistate programs. 

Organization and Management Staff 

The organization will involve an Office of Technology Transfer, which 
has not yet been formed. The staff will be drawn from the proposer's 
administration or numerous faculty, but no one is yet assigned to 
the MTC project. Five top technical directors are planned, but only 
three are to be hired in the first year of the project . 

Funding 

The proposal shows matching funds ($1.5 million) from prorated use 
of various facilities. It says that state funds would not be requested 
until the status of the MTC program is decided. No plans are 
discussed for funding the MTC after the NIST funds are expended. 

SummarJ 

This proposal is not as strong as could be desired on several scores, 
including the lack of analysis of the state's manufacturing needs, 
the lack of specificity about the individuals to be assigned to the 
MTC staff, and the uncertainty about continued funding. At the 
same time, the committee notes that the proposer has established 
capabilities, has the new Bevill Center operating, and has experience 
in extension seminars and general projects with industry. 
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UNIVERSITY OF ARKANSAS 
Proposal No. 108 

The University of Arkansas' Department of Industrial Engineer­
ing and the Arbnsas Center for Technology Transfer propose a 
Manufacturing Technology Center (MTC) for northwest Arkansas. 
The MTC will focus on the metalworking industry in Arbnsas and 
neighboring Oklahoma. 

Program Relevance 

The proposer is active in work similar to that to be undertaken 
by the proposed MTC. No detailed analysis was given, however, of 
the industries to be served, the sizes of the manufacturers, or the 
technologies they need. 

Technical Capability 

The technical capabilities of the proposing institutions are high, and 
staff has experience in advanced manufacturing methods. The staff 
understands what AMRF is doing; it is working with various robots 
and automation systems in existing programs and should be able to 
apply this experience in the proposed MTC. 

M arlcet Requirements 

Analysis of manufacturers and their needs is limited. The industry 
to be served comprises mainly small and medium-sized manufac­
turers, but many of them are in fields other than metalworking. 
The proposer's general area has 108 manufacturers; many of the 
other prospective clients will be a three-hour drive from the pro­
poser, around Tulsa, Oklahoma, which has some 901 manufacturers. 
A survey of regional interest indicated that 5 percent of the firms 
contacted would highly utilize the MTC and 50 percent might use 

it on occasion. A technology transfer program has been operating 
for several years and has a membership of five Arkansas firms. An 
Entrepreneurial Service Center has served 213 clients in the past 24 
months. 

Regional Relationships 

Very little is said about linkage to any organizations except a few 
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in Arkansas. No industry links or other training facility connections 
are mentioned. 

Organization and Management Staff 

The existing Arkansas Center for Technology Transfer would expand 
its Center for Robotics and Automation to include the proposed 
MTC. The center would be administered jointly by the director of 
the Center for Technology Transfer and the head of the proposer's 
Department of Industrial Engineering. The available staff is well 
educated in the relevant fields; a number have doctoral degrees in 
industrial engineering. The staff is lacking in industrial experience, 
however. 

Funding 

Funding would be largely from university and state funds, with a 
relatively small amount from clients. The budget shows $1.7 million 
in matching funds, mostly for staff salaries and university overhead. 
Fees would be charged for use of equipment. State funding is likely to 
continue, but it is not known how much funding might be obtained 
from other states, where many of the clients would be located. Funds 
for continuing the program after the NIST funds terminate have not 
been identified. 

Summary 

The proposer's current staff in the relevant fields has experience 
in advanced manufacturing and understands the AMRF program. 
The committee believes, however, that certain difficulties warrant 
attention. One of these is the limited analysis of the potential mar­
ket and its needs; another is the proposed MTC's distance---100 
miles or more-from most of the potential clients, which can be a 
major problem in working with small and medium-sized companies. 
Countervailing strengths include the proposer's current activities and 
experience in technology transfer. 

OHIO STATE UNIVERSITY RESEARCH FOUNDATION 
Proposal No. l09 

This proposal describes a plan to establish a Manufacturing 
Technology Center (MTC) for small and medium-sized companies 
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that manufacture and use dies and molds. It is submitted by the 
Engineering Research Center for Net Shape Manufacturing of the 
Ohio State University in Columbus. The area to be served comprises 
Ohio, Michigan, and Indiana. 

Program Relevance 

The proposer understands AMRF developments and has outlined a 
very specific plan to transfer applicable AMRF technologies to the 
die and mold industry. One example is surface sensing, which could 
be highly important in automating mold polishing,  which is now 
very labor-intensive. Successes in the die and mold area would have 
spinoffs for many other areas of manufacturing. 

Technical Oapabilit11 

The staff has a long history of research in areas closely related to the 
work proposed. Staff has good experience working with companies, 
and some have good industrial background. The considerable equip­
ment in place includes heavy presses, die casting gear, a die polishing 
cell , and 5- and 10-ton cranes in a 10,000 square foot bay, which is 
available for the project. Extensive computing facilities are available 
as well as a large collection of software for mold making. Previous 
work shows a technical grasp of the die and mold industry and a solid 
basis for progress with AMRF or similar technologies. 

Market Requirements 

The U.S. die and mold industry is centered in Ohio, Michigan, and 
Indiana; the three largest mold makers in the country and 50 per­
cent of the capacity are in Ohio. Die and mold makers are mostly 
small manufacturers. The proposer knows the companies and their 
needs and has 45 manufacturer members for other die/mold projects. 
Technology transfers in the field are applicable to a national audi­
ence, although the regional transfer mechanisms would need some 
additions. Existing close ties with the Ohio Technology Transfer 
Organization (OTTO) will be important as will ties to other Ohio 
schools, particularly those in the Edison program. Specific plans are 
outlined for use of a mobile demonstration van not yet acquired. 
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Regional Relatioulaip1 

The proposer works with Battelle and Wright-Patterson AFB (in 
nearby Dayton) . Links with OTTO and other Ohio schools were 
noted above. The planned cooperation with the Edison program 
would add complementary locations and programs of other MTCs. 
Letters of support from associations are listed. Little evidence is 
given of linkages outside Ohio. 

Organization and Management Staff 

The proposer was organized originally for technology transfer to the 
die and mold industry and cites a number of transfer accomplish­
ments. A deputy director for the proposed MTC is identified. Staff' 
initially will comprise four or five engineers. Current staff' will devote 
75 percent of their time to the project for the first six months and 50 
percent thereafter as new people are hired. These hires are planned 
for a three-year project. 

Funding 

The request is for $500,000 for each of three years. The state of 
Ohio will provide matching funds. The proposer has a good record 
of support from industry. 

Summarg 

This proposal outlines a very specific plan for transferring identified 
AMRF technologies to a specific industry composed largely of small 
to medium-sized manufacturers centered in a geographical area read­
ily accessible to the proposed MTC. The committee believes that the 
proposer is well qualified but is concemed that it will take over three 
years to execute this plan. Set against this are the importance of 
the die and mold industry nationally and potential spinoffs from the 
project to other manufacturing industries. 

GMI ENGINEERING AND MANAGEMENT INSTITUTE 
Proposal No. 110 

GMI Engineering and Management Institute, located in Flint, 
Michigan, is an accredited college offering degree programs in engi­
neering and management systems. It was established in 1919 as a 
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wholly-owned subsidiary of General Motors Corporation; in 1982 the 
Institute changed its status to a private college. The Institute pro­
poses a Manufacturing Technology Center (MTC) to serve a region 
that will extend from Minnesota to upstate New York and centrally 
along a corridor from Michigan to Mississippi. 

Program Relevance 

The proposer is strong in faculty, facilities, and outreach mechanisms 
and has an established record in advanced manufacturing technolo­
gies including those developed at AMRF. It intends to use those 
technologies, along with its own specific capabilities and interests, 
to transfer technology to small and medium-sized manufacturing 
companies. 

Teclanical Capability 

The proposer has the staff, equipment, and experience needed to 
develop an MTC as envisioned. Its strength lies in automotive­
related manufacturing, where it has extensive experience in education 
and training in support of technology transfer. 

Market Requirements 

The area the proposer plans to serve may be unrealistically large­
a region extending from Minnesota to upstate New York and from 
Michigan to Mississippi. The proposal was not as specific as it might 
have been in identifying prospective clients and their more specific 
needs. As a consequence, the impression is left that the focus would 
be on the traditional base in automotive-related firms which tend to 
be medium-sized to larger firms . The proposer estimates that about 
10 percent of the work force of Michigan is employed by independent 
manufacturers who supply the major automotive companies. Most 
of these suppliers are small companies, although no specific estimate 
of their number is given. The proposal notes the likelihood of con­
solidation of small and medium-sized automotive suppliers to yield a 
smaller number of larger suppliers. The proposer's history of work­
ing with the large automobile manufacturers is a potential advantage 
in this environment. On the other hand, the proposal indicates no 
special interest in or accommodation to small and medium-sized 
manufacturing firms that are not in the automotive industry. Nor 
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does it estimate the number of small and medium-sized manufac­
turers in states other than Michigan that could be served by the 
MTC. 

Regional Relatioruhip1 

The proposer has close relationships with many companies in its 
home area (centered in Flint, Michigan) , which is strongly oriented 
toward manufacturing. It also claims close relationships with in­
dustrial firms throughout Michigan and in some other states. Rela­
tionships with small and medium-sized firms in other states are not 
specified in detail, however. The proposer claims to have established 
strong relationships with local, regional, and state agencies and orga­
nizations interested in supporting local manufacturing capabilities, 
but these linkages, again, are not given in detail. 

Organization and Management Staff 

The proposed organizational structure is not described as specifically 
as it might have been. This does not necessarily argue that a solid 
organization and staff would not be put in place. The proposer does 
not plan to establish formal linkages with other institutions in the 
development and operation of the MTC. It maintains that this will 
minimize organizational complications and overhead costs. 

Funding 

The proposer plans to use the NIST grant to finance about one-third 
of its costs in the first two years and to be self-supporting by the 
third year. Outside support is predicted to be generous, but is not 
described specifically. The proposer has a record of attracting outside 
funding from large companies, principally General Motors, as well 
as from other private sources, government, and private foundations, 
particularly the Flint-based Mott Foundation. 

Summary 

Notwithstanding the lack of specificity in descriptions of regional 
relationships, staff, and prospective clients, the committee believes 
that the proposed MTC is well within the scope of the proposer's 

Copyright © National Academy of Sciences. All rights reserved.

Proposal Evaluation for the Manufacturing Technology Centers Program
http://www.nap.edu/catalog.php?record_id=19121

http://www.nap.edu/catalog.php?record_id=19121


28 

capabilities and experience, which are largely automotive. Less cer­
tain is the extent to which the proposer would be able to expand 
technology transfer activities beyond that scope. 

INDUSTRIAL TECHNOLOGY INSTITUTE 
Proposal No. lll 

The Industrial Technology Institute (ITI) proposes to estab­
lish a midwest Manufacturing Technology Center (MTC) with the 
Research and Technical Institute in Grand Rapids, Michigan, and 
Indiana State University. The focus of the MTC will be on advanced 
manufacturing technologies, particularly those that are computer 
controlled. The market emphasis is on the durable goods sector, 
especially the small and medium-sized companies that supply the 
larger equipment manufacturers. The MTC will serve Michigan and 
Indiana. 

Program Relevance 

The proposer has investigated AMRF technologies and has more than 
enough resources, technical capabilities, and facilities to cater to the 
small and medium-sized manufacturers in the specified service region. 
Manufacturing firms have been identified by several studies showing 
results by size and type of manufacturing. Results from the studies 
show the need for training, job redesign, organizational changes, and 
specific areas where advanced manufacturing technology would be 
useful. A long list of advanced manufacturing technologies has been 
investigated. Many software systems have been developed by the 
proposer, and seminars together with newsletters, tapes, and hands­
on training have been used to disseminate information on advanced 
manufacturing technology. The proposer has developed a flexible 
automated cell for electric motor assembly for a major auto supplier 
and has developed systems integration for a MAP /TOP users group. 

Technical Capabilitr 

The planned staff, facilities, and equipment are excellent at all three 
sites that would be involved. The proposer has a staff of more 
than 150, many of them with backgrounds in industry, academe, 
and government. The major disciplines are adequately covered. The 
proposer has a 9,000 square foot area, and the new applied technology 
center, when completed, will have 200,000 square feet. Equipment 
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in place is worth many millions of dollars. Visiting companies is an 
established operation. 

Market Requirements 

The market has been well defined and clearly can benefit by adopting 
advanced manufacturing technologies. Means of allocating intellec­
tual property rights have been carefully considered. Companies have 
been identified as to size, location, and needs. The needs have been 
tabulated, and the barriers to automation have been listed. To sup­
port rapid adoption of developments, 20 equipment vendors with a 
select group of 50 to 75 companies have been identified. Technol­
ogy transfer services exist in both states, and the need for personal 
contact is recognized. 

Regional Relatioulaip1 

The proposed partnership is a logical one, and regional state support 
is assured. Both Indiana and Michigan are clearly committed to this 
enterprise. Existing outreach programs already are successful, and 
people of both states have done much background work to show how 
they will work together to provide service and support . 

Organization and Management Staff 

The organizational structure is comprehensive. Neither of the cadi­
rectors (program management) has much technical training, but 
they would be supported by a staff with excellent technical qual­
ifications. A cooperative agreement adviser would negotiate with 
vendors for commercialization. It would be desirable to have more 
detail on the background of the personnel who will work with the 
small and medium-sized manufacturers, how they would work with 
these manufacturers, and whether one individual will have full-time 
responsibility for the MTC. 

Funding 

The applicant proposes that the MTC be funded 75 percent by 
vendors and 25 percent by NIST. To date, the state of Michigan has 
provided $40 million over five years for transfer of manufacturing 
technology to small and medium-sized manufacturers. Funding of 
future operations appears secure. 
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SummtJrg 

This proposal indicates that all of the elements necessary to success 
are in place. Given the large established operation, however, the 
committee is concerned that the NIST program might not receive 
the focused attention it would require. A related concern is the 
planned use of codirectors rather than one full-time director for the 
MTC. Also, the committee would like to have seen more detail on 
the qualifications of the people who would work with small and 
medium-sized manufacturers and on how they would work. 

RURAL ENTERPRISES, INC. 
Proposal No. 112 

Rural Enterprises, Inc. ,  located in Durant, Oklahoma, will coor­
dinate a consortium composed of the Oklahoma Vocational Techni­
cal Education Department, Oklahoma State University (Engineering 
Extension and the College of Engineering, Architecture and Tech­
nology) , University of Oklahoma (College of Engineering) , and The 
University of Tulsa (College of Engineering) . The consortium will 
establish a Manufacturing Technology Center (MTC) serving a six­
state region in the central United States. 

ProgrtJm ReletJtJr&ce 

The proposal demonstrates a clear understanding of the need to 
make the manufacturing base more competitive, the need for better 
technology, and the importance and difficulty of technology transfer. 
It shows a clear focus on many areas related to work at AMRF, but 
gives almost no indication of knowledge of developments at AMRF. 

TechraictJl Ct�ptJbility 

The six participating organizations have high and relevant technical 
capability. Among the proposed personnel assignments, capability is 
very high, but would be widely shared. Judgment of full-time per­
sonnel is possible only by inference because no specific appointments 
were documented. The MTC would share its members' facilities; 
$450,000 is proposed for new, but unspecified equipment. The staff 
would be located within 150 miles of Durant. 
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M arlcet Require meats 

General understanding of the market appears to be good. The pro­
poser indicates 720 manufacturing businesses in Oklahoma and 5000 
in the six-state service region. Target companies and their techno­
logical needs are not specified, however. Knowledge of the market 
is much stronger for Oklahoma than for the other states of the re­
gion. The proposer has the knowledge and infrastructure needed for 
technology transfer and has had some successes at it. 

Regioatd Relationships 

The proposal is highly focused on Oklahoma, with most of the re­
gional work yet to be done. Relationships with· government agencies, 
industry, and other academic institutions are not indicated. Also not 
indicated is a formal relationship among members of the proposed 
MTC. 

Organizatioa and Maaagemeat Staff 

The proposer would use its existing staff on a part-time basis to 
coordinate MTC operations. Seven full-time positions would be filled 
in three of the member organizations. The structure as described 
appears to be an organization within an (existing) organization, 
with responsibility for the MTC likely to be somewhat diffused. 

Fundiag 

Matching funding is based on utilization of assets of member orga­
nizations of the MTC. More than 67 percent of the total operating 
cost of the MTC is guaranteed by members; the remaining matching 
funds are not identified. The proposer has built a sound, broad fund­
ing base, however, and the probability of securing matching funds 
and continuing funding appears to be high. 

Summa,., 

The linkage of organizations to form an MTC is a fine idea. The 
committee believes, however, that the proposal is not sufficiently 
concrete: it lacks a business plan with organization, financial pro­
jection, firm goals and objectives, and support from the region to 
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be served. Still, the region has needs for manufacturing technol­
ogy, and the proposer evidently has had some success in transferring 
technology. 

CLEVELAND ADVANCED MANUPACTUJUNG PROGRAM 
Propoaal No. llS 

The Cleveland Advanced Manufacturing Program (CAMP) pro­
poses to establish a Manufacturing Technology Center (MTC) at 
the Unified Technologies Center (UTC) , a new facility for technology 
demonstration and training near downtown Cleveland, Ohio. CAMP 
is a private, not-for-profit organization that was created on the ini­
tiative of Cleveland Tomorrow, an organization of 50 chief executive 
officers of large corporations and institutions in the Cleveland region. 
CAMP is an Edison Technology Center. Ohio's Thomas Edison Pro­
gram provides statewide services and support to solve manufacturing 
problems and increase the rate at which new technology is put to use 
in the workplace. 

Program ReletJance 

The proposer runs a substantial program for encouraging, helping, 
and training companies of all sizes in advanced manufacturing tech­
nologies. The operation includes space, facilities, equipment, and a 
large communications system. Hundreds of manufacturing compa­
nies have been identified, with metal forming and polymer processing 
as major classifications. These companies are located in Ohio and 
elsewhere in the proposed service area-the industrial corridor from 
New York to IDinois. Specific advanced technologies have been iden­
tified for the region; they include retrofitting, which is important to 
small and medium-sized manufacturers. In place is an outstanding 
training program, including hands-on seminars, with participation by 
industry, trade associations, educational organizations, and state and 
local government. The proposal states that proposed MTC would 
require 18 months from the time of the NIST award to get started. 

TechnictJl Ct�ptJbilitr 

Personnel include 42 full-time staff, 17 full-time equivalent university 
professors, and 85 students. The UTC at Cuyahoga Community 
College has 96,000 square feet and is the focal point for activities 
such as demonstrations, seminars, and workshops. Training efforts 
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are very strong and are rated highly by small companies, many of 
which are periodically visited. A Manufacturing Resource Facility 
and, after careful study, a few million dollars worth of advanced 
manufacturing equipment will be added. Working agreements with 
local organizations provide easy access to capabilities in automated 
intelligence systems and mechanical/optical and sensor technology. 

M arlcet Requirements 

The proposer, as noted above, has identified hundreds of prospec­
tive clients in the planned service area. Greater Cleveland alone has 
5,500 manufacturers (70 percent durable goods) . The five neighbor­
ing states have more than 4 million manufacturing employees (22 
percent of the U.S. total) . A 1985 study by the proposer showed 
443 companies with limited use of advanced manufacturing technol­
ogy; 46 percent had some advanced technology, and 46 percent had 
no plans to buy. The proposer demonstrates a strong understand­
ing and good experience in providing outreach services to small and 
medium-sized manufacturers. 

Regional Relatior&Ships 

Having been created by Cleveland Tomorrow, the proposer has estab­
lished excellent linkages in the Cleveland area. Written support has 
been expressed by a variety of organizations. The proposer demon­
strates an impressive grasp of institutional relationships with state, 
local, and regional institutions, both public and private. 

Organization and Management Staff 

The proposed MTC would be an extension of the existing organi­
zation, which has investments of $85 million and an annual budget 
of $13.4 million. Because of this financial strength, the proposer 
has been able to attract many capable people. If the NIST grant is 
awarded, full-time people would be assigned to the MTC. The center 
would be located at the UTC and could call on the existing network 
and facilities to assist small and medium-sized manufacturers. The 
staff would include agents assigned specifically to visit and work with 
such firms. 
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The state of Ohio has provided or will provide $1.5 million in match­
ing funds. The proposer has received $8.1 million from the Edison 
program, $18. 1 million from the state, and $16.2 million from other 
sources. 

Summa,., 

This proposal indicates to the committee a highly successful orga­
nization that knows its clients and their needs and has the people 
and facilities to transfer advanced manufacturing technology. The 
track record suggests further success, with AMRF technologies as 
well as those already in place. The only major question is whether 
NIST funding would make a significant difference, given the size of 
the existing operation, and the response presumably would lie in the 
planned assignment of full-time people to the MTC. 

MINNESOTA ADVANCED MANUPACTURING 
TECHNOLOGY CENTER 

Proposal No. 114 

The Minnesota Advanced Manufacturing Technology Center 
(MAMTC) , incorporated in July 1988, is located in Minneapolis in 
the Minnesota Technology Corridor. The proposer emphasizes mul­
tistate cooperation through partnership among six states-lllinois, 
Kansas, Minnesota, Nebraska, North Dakota, and South Dakota­
referred to as the North Central Regional Advanced Integrated Man­
ufacturing Service Centers Partnership. The proposed MTC will ini­
tially focus on the metal cutting industries in the region. MAMTC 
will work with local centers, the first being Rock Valley College Tech­
nology Center in Rockford, Dlinois, and field teams that work with 
manufacturers to move AMRF or similar technologies to designated 
industries. 

Program ReletJaace 

The North Central Region, the proposed service area, contains a 
high percentage of employment in metal fabrication. A survey indi­
cates that half of the firms say they will need high technology, but 
are skeptical of it until they see some actual, hands-on demonstra­
tion. The proposer indicates a good choice of AMRF technology and 
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demonstrates the need for it in the regional industry. The proposer 
has developed complementary technology in the sensor area, and the 
proposal shows a clear understanding of the technology transfer pro­
cess as well as of the need to make the technology transferrable to 
the target group. 

Technical Capa6ilit11 

The proposer appears to have all the initially needed facilities and 
technology already in place, as well as substantial experience in 
manufacturing. The proposer's board of directors has a broad base 
of technical and nontechnical members representing clients, govern­
ment, and associated organizations. However, only a relatively small 
proportion of the people whose resumes were in the proposal ap­
pendix has experience in industrial technology. The proposer, in 
cooperation with personnel of the University of Minnesota Produc­
tivity Center, will convene a Regional Technical Team to undertake 
the adaptation and enhancement of the horizontal workstation tech­
nology as the first program for technology transfer. 

M arlcet Requirements 

This proposal would use a number of existing regional manufacturing 
programs to advance the use of AMRF or similar technologies. In­
dustries in the area make many machined and molded parts and can 
use the new technologies, although the committee has some concem 
over the lack of industrial concentration in this region compared with 
other areas. The plan to have the first technology transfer take place 
in ffiinois but managed in Minnesota is unorthodox, but the proposal 
makes a convincing case that it will succeed. 

Regional Relationship• 

Six states have indicated support for this proposal and pledged co­

operation through their existing organizations operating in this field. 
Existing organizations such as the National Advanced Integrated 
Manufacturing Service Centers Partnership, Inc. ,  and the University 
of Minnesota Productivity Center will work closely with clients in 
the transfer of technology. 
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Organization and Management Staff 

The proposer already has a board of directors and will have seven 
full-time employees. It will coordinate the North Central Regional 
Advanced Manufacturing Service Centers Partnership and will help 
local technology centers apply AMRF or similar technology. Field 
teams to be convened and trained in each state will build relationships 
with existing and start-up manufacturers. 

Funding 

The proposer has received excellent local industry and state gov­
ernment support. Funding is assured in the first year by $500,000 
from the Minnesota legislature, $500,000 from foundations, $2 mil­
lion from the Greater Minnesota Corporation, and the NIST funds. 
The proposed three-year program would include other state in-kind 
matching funding of $1 million to $2 million per year. The Greater 
Minnesota Corporation has guaranteed a continuing $2 million con­
tribution in the second and third years. The Minnesota legislature is 
expected to contribute $10 million for a building in the second year. 

Summarr 

This proposal demonstrates strength in all aspects; it describes a 
three-year program that would show results in the first year with 
broad regional progress in the second and third years. The proposal 
shows a clear understanding of the process required for successful 
technology transfer. The funding is well covered with strong univer­
sity, state , and industrial support. The program will work if capable 
people are assigned to the central staff and field teams. At this point , 
only the board of directors has been named. 

TECHNOLOGY DEVELOPMENT AND EDUCATION 
CORPORATION 
Proposal No. 115 

This proposal is to establish a Manufacturing Technology Cen­
ter to facilitate technology transfer to smaller manufacturers in the 
Northeast and Midwest. It is submitted by the Technology Devel­
opment and Education Corporation on behalf of the Southwestern 
Pennsylvania Industrial Resources Centers, the National Institute of 
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Flexible Manufacturing, and the M&r�hall University Research Cor­
poration in conjunction with the Center for Education and Research 
with Industry. 

Program Relevance 

This proposal covers a large region, many industries and manufac­
turers, and a wide range of technologies, generally involving use of 
computers. It is not well focused, however, and does not reflect 
an awareness of problems in packaging and transferring AMRF or 
similar technologies. 

Technical CaptJ6ilitr 

The suitability of current technical capability depends on whether 
the available skills match the technological needs of the small and 
medium-sized manufacturers in the region. The necessary surveys of 
needs remain to be done, so the extent of the match, if any, is not 
clear. 

M arlcet RetJUirements 

The service region clearly has a plethora of small metalworking firms. 
It is also clear that a tremendous amount of technology transfer 
activity is under way and that it will continue. 

Regional RelatioMhips 

Relationships are adequate and seem strong between Pennsylvania 
and West Virginia. The proposed MTC's geographic location would 
facilitate serving more than one-third of the nation's manufacturing 
economy. 

Organization and Management Staff 

The proposal suggests a brokering administrator's role, which is 
adequately covered. The organization chart shows a very complex 
matrix organization staffed by a significant number of people who 
would be devoting only part of their time to the MTC. 
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Fur&dir&g 

The proposer envisions a first-year budget of $5 million for the MTC, 
with guaranteed non-NIST funding of $3.5 million. Of the latter, 
more than 90 percent is public funds. 

Summa,., 

This private-sector proposer is experienced and seems to be well 
funded. But the committee is concerned about the complex organiza­
tion proposed for the MTC, the lack of specific focus on the program, 
the use of part-time stafl', and the many competing programs. On 
the positive side, the proposer is user-oriented, well located in terms 
of prospective clients, and has good ties with regional universities 
and industries. 

BOISE ST�E UNIVERSITY 
Proposal No. 116 

This proposal, submitted by Boise State University in Idaho, 
plans to establish a Manufacturing Technology Center (MTC) for 
13 western states (Washington, Oregon, California, Nevada, Idaho, 
Montana, Utah, Wyoming, Colorado, New Mexico, North Dakota, 
South Dakota, and Arizona) . The focus of the MTC will be on 
metalworking and food and lumber proceBBing. 

Program Relevar&ce 

The proposer presents a short, but excellent outline of AMRF tech­
nologies that would be transferrable. It also describes well the client 
busineBB and operations needs, but it fails to document the linkages 
between client tech�ology needs and the specific vehicles (such as 
working models or demonstrations) that would enable the technol­
ogy to be transferrable. 

Technical Capa6ilit11 

The proposer has very capable stafl' and good technology for infor­
mation transfer and training-vocational/technical training, video, 
teaching at high school through advanced levels (some across the 
country) .  A strong faculty and industry advisory technical system is 
in place. The proposer is weak, however, in people and facilities for 
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manufacturing. A $15 million flexible manufacturing system (FMS) 
facility is expected to be operating in five ye&l'l. A new, $7 million 
teleconferencing facility is in place. 

M arlcet Requiremeats 

The proposer assumes that what industry has been requesting is what 
will be needed. It further assumes that this view will be validated 
by a current (September 1988) needs survey of some 2,900 smaller 
manufacturers in Idaho. The target group, mainly small business, is 
a good one, and one the proposer has proven it can reach. Unique 
video/interactive training facilities may permit coverage outside of 
Idaho. 

Regioaal Relatiouhips 

Linkages seem to be complete and well developed in Idaho--economic 
development organization, community colleges, and vocational­
technical training organizations. Linkages outside of Idaho are not 
clear, although the proposal cites two to five organizations in each of 
the other states. 

OrgtJaiztJtioa Gad MtJatJgemeat SttJJf 

The faculty is broadly multidiSciplinary and competent in train­
ing and information transfer, but, as noted above, apparently weak 
in manufacturing and manufacturing technology. The proposer's 
strongest suit seems to be the ability to create and implement new 
organizational structures, acquire state funding for new facilities, 
form industry advisory bodies, and garner industry /private funding. 

Fuatliag 

The proposal shows $1 .518 million of in-kind funding, although the 
two-year budget shows no equipment funds. $410,000 is budgeted for 
the first two years of "administrative operating costs" ; the proposer 
will provide $200,000 for the third year. Postgrant continuity of the 
proposed MTC is said to be part of the plan, but is not discussed 
further. 

SummarJI 

The committee recognizes a great amount of expertise in training 
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and communication in the proposing institution. The MTC program 
is consistent with the proposer's goals and with its facility expansion 
plans. The new FMS due in five years would round out an attractive 
combination of strengths in technology transfer. The committee rec­
ommends close attention, however, to the current lack of information 
on manufacturing equipment and facilities. While the proposer has 
demonstrated the ability to communicate information well, it has not 
demonstrated the ability to develop usable technology from AMRF 
or similar types of developments. 

GEORGIA TECH RESEARCH CORPORATION 
Proposal No. llT 

Four universities in four southeastern states-Clemson Univer­
sity (South Carolina) , Georgia Teeh, North Carolina State University, 
and the University of Kentucky-have formed the Southeastern Man­
ufacturing Technology Center (SEMTC) consortium. The purpose 
of SEMTC is to accelerate the diffusion of advanced manufacturing 
technology with a focus on small and medium-sized manufacturers 
in the four consortium states. 

ProgrGm ReletJGnce 

This proposal calls for transfer of specific advanced manufacturing 
technologies through existing industrial extension vehicles in the 
four SEMTC states. It shows no history of 8880ciation with AMRF, 
however, nor awareness of the needs and problems of packaging 
AMRF or similar advanced manufacturing technologies for transfer. 

TechnicGl 0GpG6ilit11 

The existing and planned staff, facilities, and equipment at sites in 
the four states clearly amount to the critical mass needed to support 
an effective technology transfer program. Proven industrial extension 
services are in place. 

M Grlcet Requirements 

The proposal identifies appropriate industries in the region whose 
members can benefit by adopting advanced manufacturing technol­
ogy. These industries include small and medium-sized manufacturers 
that are receptive to modernizing their manufacturing capabilities 
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through technology transfer and education. Many of the prospective 
clients could become competitive in world markets. No evaluation of 
specific regional technology needs is given, however, nor any indica­
tion of support from small and medium-sized manufacturers. 

RegioAal RelatiouAips 

Regional relationships are well documented. Industries identified 
on a state-by-state basis indicated responsiveness to participation 
in adoption of manufacturing automation. SEMTC would be head­
quartered in Atlanta. It would reach its targeted industries through a 
regional center in each of the other three states and through existing 
industrial extension services in all four states. 

OrgaAizatioA GAd M tJntJgement SttJJf 

The proposed organizational structure includes a consortium of four 
state-level technology transfer programs. SEMTC would be admin­
istered by a director, who is currently associate director of Georgia 
Tech Research Institute, and four state program directors comprising 
a five-member technical coordinating committee. An industrial advi­
sory committee would be used. Plans include use of formal program 
evaluation. 

J'uAdiAJ 

The nature of the organizational structure, including existing state­
level industrial outreach programs, suggests a high probability of 
matching and continuing funding and growth. 

Summsrr 

Demonstrated activity in technology transfer and involvement of 
the personnel and facilities of four major universities are definite 
strengths of this proposal. The committee questions the use of 
a part-time director and the apparent lack of focus on AMRF or 
similar technologies and specific needs for them among small and 
medium-sized manufacturers. At the same time, the need for ad­
vanced manufacturing technologies is recognized, outreach programs 
are in place, and substantial participation is evident by state and lo­
cal governments, manufacturers, trade associations, and educational 
organizations. 
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MASSACHUSETTS CENTERS 01 EXCELLENCE 
CORPOB.ATION 
Proposal No. lll 

This proposal describes a program to create a New England 
Manufacturing Technology Center (NEMTEC) to build a regional 
technology transfer program directed toward small and medium­
sized manufacturers in New England. The proposal is submitted 
by the Massachusetts Centers of Excellence Corporation on behalf 
of the NEMTEC consortium members, which include government 
and quasi government agencies, academic institutions, industry, and 
labor groups in Massachusetts, Vermont, Connecticut, and Maine. 

Program Relevance 

This proposal clearly defines the target sectors: metalworking and 
electronic/mechanical assembly, with a third sector, foundry oper­
ations, also mentioned. It develops a plausible, well-documented 
rationale on why these sectors are important to the planned service 
region. The proposal demonstrates a knowledge of what has been 
developed at AMRF and how it can be related to the region and tar­
get sectors and gives examples of how AMRF or similar technologies 
can be expanded, enhanced, simplified, and packaged for transfer to 
small and medium-sized manufacturers. 

Technical Oo.po.6ility 

The combined technical capabilities of the institutions included in 
the proposal are of very high caliber. Also included are about 13 
universities, among them the M88Bachusetts Institute of Technol­
ogy and the M88Bachusetts Manufacturing Resource Center at Tufts 
University and the University of Lowell. The professional capacity 
and the facilities and equipment of these institutions are substantial. 
The proposer emphasizes the central role of workers in technology 
transfer, reflected in the involvement of the Bay State Skills Corp., 
which has developed a reputation as a leader in training programs 
for business. 

M o.rlcet Requirements 

The proposal gives a clear indication of a knowledge of the market, 
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including substantial data focused on the target manufacturers, al­
though it tends to be demographic in nature rather than specific. 
It is noted that Massachusetts has an estimated 1,200 metalworking 
firms, employing 15 percent of the state's manufacturing labor force. 
The electronics industry comprised 20 percent of the state's manufac­
turing employment in 1987. The proposer lays out a comprehensive 
and imaginative approach to technology transfer, especially to small 
and medium-sized manufacturers. The region's metalworking firms 
are categorized in basic, intermediate, and advanced levels of sophis­
tication in manufacturing technology. The basic level involves little 
advanced technology; the advanced level involves use of advanced 
technologies, including a changeover of at least 30 percent of machin­
ing systems to computer numerical control. The proposal estimates 
that nearly 40 percent of Massachusetts' manufacturers would be in 
the basic category, 42 percent intermediate, and 18 percent advanced. 
A strategy is presented to deal with this range of sophistication. One 
aspect of that strategy would be to reconfigure technologies to meet 
the specific needs of small and medium-sized manufacturers. An­
other would be designed to deal with the highly variable expertise 
and skills within specific industries and manufacturers and provide 
feedback to NIST. 

Regional Relatior&Ships 

The proposal is heavily weighted toward Massachusetts organizations 
as a core. It identifies regional organizations that are part of the 
proposed consortium, defines their expected roles, and documents 
their strong desire to participate, including a considerable willingness 
to contribute people and dollars. The consortium would include 
state, business, university, and labor institutions in the four states 
of the service region. The range of members reflects high sensitivity 
and capacity for relating regional, state, and local institutions in 
key sectors that would be involved in transfer of manufacturing 
technology. 

Organization and Management Staff 

The proposed organization and staff fit well in the overall plan. The 
concept appears manageable and sufficiently structured to do the 
job. The talent and experience of the contributors to the consortium 
are deep and considerable. The proposal calls for NEMTEC to be 
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based on networking of consortium members to pursue a multifaceted 
strategy for technology transfer. It gives little detail, however, on 
the specific organization of NEMTEC or the specific members of 
its proposed management staff. The intent is to hire personnel as 
needed after the center is created; without greater specificity, it is 
difficult to say what the caliber of the staff would be. Also, it is not 
clear whether the creation of NEMTEC is premised on receipt of the 
NIST grant. 

Funding 

The proposal pledges $1.13 million of in-kind contributions and 
$799,000 in cash contributions from consortium members to 
NEMTEC. Verbal commitments from corporations total about 
$100,000, but are not included in the proposed budget. Long-term 
funding after NIST funds are expended seems probable. 

Summa, 

In this proposal the committee sees a number of strengths: the broad 
base and high quality of institutions; solid, broadly based funding; 
the importance of metalworking and electronics manufacturing in 
the region; and the imaginative conceptual approach to technology 
transfer. However, the management staff is not identified, and the 
linkages in Massachusetts are stronger than elsewhere in the region. 
The major question, the committee believes, is whether NEMTEC, 
an overlay rather than a hands-on organization, would be able to im­
plement the concept and strategy so well articulated in the proposal. 

ROCHESTER INSTITUTE 01 TECHNOLOGY 
Proposal No. 111 

The Rochester Institute of Technology (RIT) , located in 
Rochester, New York, is a career-oriented and applications-oriented 
university with programs in industry training and professional de­
velopment. The proposed Manufacturing Technology Center (MTC) 
will serve small and medium-sized manufacturers in New York state 
and across the New England states. 

Program Relevance 

The proposer has chosen manufacturing automation and imaging 
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science and technology (along with microelectronics) as top priori­
ties. It has courses related to AMRF areas, and the technology in 
existing centers relates to AMRF. Emphasis would be on manufac­
turers needing assistance in robotics, imaging, computer-aided design 
and manufacturing, automated production, materials handling, com­
puter numerical control (CNC) machining, and artificial intelligence 
as they relate to computer-integrated manufacturing technology. The 
target area of New York and New England represents 14 percent of 
U.S. manufacturing industry, with 65 percent being small companies. 

Technical Capability 

Staff and equipment exceed the critical mass necessary to support 
an effective technology transfer program. Background given for 46 
selected faculty members indicates that most have good industrial ex­
perience that would blend with the MTC. Input for the MTC would 
be provided by many labs: robotics, microelectronics, intergraphics, 
CAMCELL, materials, computer science, imaging science, quality 
control and statistical science, productivity and inventory manage­
ment, and computer-aided engineering design. The proposer grants 
degrees in manufacturing and each year graduates 14,000 students 
and trains 20,000 employees. Training programs have been attended 
by more than 200 companies. These programs have used video, in­
teractive video, seminars, and demonstrations. Some programs are 
conducted at company sites. 

Market Requirements 

The proposer has had relationships with some 1 ,500 manufacturers 
in New England; 60 percent of them are small companies. Potential 
clients and their needs are not specified, but the proposal shows link­
ages with many manufacturers-for example, 60 in quality control 
and applied statistics, 42 in production and inventory management, 
and 56 in graphic arts. Forty-seven manufacturers contributed to the 
new $5.5 million microelectronics center, and 14 contributed to imag­
ing science and technology facilities. Introductory programs, work­
shops, and seminars are offered for small manufacturers at no cost. 
For specific manufacturing problems, user fees and the proposer's 
funds will be used. Technology transfer would be done through tech­
nical and professional societies, regional and national conferences 
and symposiums, video, teleconferencing, and computer messaging. 
The organization is in place for handling intellectual property. 
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Regional Relatiouhip• 

The proposer documents an excellent record of interacting with in­
dustry and other organizations. The proposed regional relationships 
are coherent and comprehensive. The proposer is tied in with New 
York State Department of Economic Development, Industrial Inno­
vation Extension Service, and the Centers for Advanced Technology 
Program. It is in a consortium with the University of Rochester 
and Monroe Community College and is tied in with the Upstate 
Roundtable on Manufacturing and the Economy (industry and uni­
versity presidents) , the High Tech Task Force, and the Industrial 
Management Council (200 members) for manufacturing in the Fin­
ger Lakes Region. High Tech of Rochester will alao work with the 
proposer. 

Organization and Management Staff 

The proposed MTC would report to the president of the Research 
Corporation of the university. It would embrace a demonstration 
and learning center and an extension, outreach, and research services 
group. The MTC setup would include one director, two professional 
education people, one resource coordinator, and three outreach staff 
(a leader, an administrative assistant, and a writer) . The proposer 
recently reorganized to strengthen its outreach program for small 
companies. The assistant provost will push for coordination, and a 
new senior management team will be the governing board for the 
MTC. 

Funding 

The proposer has an enviable record in generating support for its 
activities and has positioned itself to ensure that the MTC effort will 
not end when the NIST grant terminates. It plans to carry on with 
user fees and its own funds. 

Summary 

This proposal, the committee believes, meets all of the criteria for 
an MTC of the kind envisioned. In addition, the proposer has a 
longtime record of successfully working with industry. 
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4.7 

TD INSTITUTE OJ ADVANCED MANUJACTURING 
SCIENCES 

Proposal No. 120 

The Institute of Advanced Manufacturing Sciences (lAMS) , 1� 
cated in Cincinnati, Ohio, is an . Edison Technology Center. Ohio's 
Thomas Edison Program provides statewide services and support to 
solve manufacturing problems and increase the rate at which new 
technology is put to use in the workplace. The proposed Manufac­
turing Technology Center (MTC) would service a region covering 
parts of three states (Ohio, Indiana, and Kentucky) in a 120-mile 
radius of Cincinnati. 

Progro.m Relevo.nce 

The lAMS was formed in 1982 to meet goals almost identical to those 
of the MTC program. It contemplates transfer of eight AMRF tech­
nologies through provision of hands-on demonstrations. Although 
aware of the AMRF technologies, the proposer has not studied them. 

Technico.l Oo.po.6ilit, 

The existing staff includes six people with exceptional backgrounds 
in manufacturing and 14 with appropriate supporting backgrounds 
in manufacturing. The Rapid Response System would include a 
computer numerical control (CNC) lathe, a CNC machining center, 
and a coordinate measuring machine. This equipment remains to be 
acquired, and the staff has no appreciable hands-on experience with 
it. All staff members will be located in a 65,000 square foot (two 
floors) technical center. The center includes a 3,000 square foot bay, 
which would house the MTC. 

M o.rket Requirement. 

The region has 9,700 manufacturers, 2,200 of them in general met­
alworking. The proposer conducted surveys of 527 manufacturers in 
1983 and 301 in 1988 to determine needs and establish direction. The 
proposer has transferred technology to many companies, small and 
large, that say the transfer has made them more competitive. The 
problems solved were more in everyday areas than in advanced man­
ufacturing. Feedback would indicate that small companies first need 
some basics, with follow-on in more advanced technologies. Some 37 
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percent of revenue for the year ending in June 1988 came from small 
companies. Linkages are in place with national forums. Policies have 
been established for safeguarding intellectual property. 

Regional Relatiouhip1 

Because the proposer is part of the Edison program, it is tied in with 
the other Edison centers. The proposer has a working agreement 
with the Advanced Technology Center at Lorain Community College, 
250 miles away, for technology transfer programs. Support is said 
to have come from other centers, universities, technology schools, 
associations, governments, and chambers of commerce. 

Organization and Management Staff 

Existing staff would be used for startup of the MTC; it would have 
a director with seven staff members for the first year and four staff 
members thereafter. All business elements are in place. The proposer 
has demonstrated the ability to attract funds, work, and talent. 

Funding 

Funds have come mostly from the state of Ohio, which is guaranteeing 
$1.5 million in matching funds. Annual revenue grew from $368,000 
in 1985-86 to $650,000 in i987-88. 

Summary 

The proposer is really in the startup stage (the technical center was 

completed only in summer 1987) , but its charter and operation pro­
vide a fine prototype for future activities. The time that would be 
required to procure advanced manufacturing equipment and com­
plete the break-in/ learning period makes significant progress with 
the MTC's goals unlikely in the short term. 

UNIVERSITY OJ NEW MEXICO 
Proposal No. 121 

The recently established Southwest Industry Manufacturing 
Technology Center (SIMTC) is a coalition of states (New Mexico, 
Colorado, Arizona, and Texas) , universities (University of New Mex­
ico, New Mexico State University, Arizona State University, Colorado 
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State University, and Texas Tech University) , federal laboratories 
(Los Alamos National Laboratory, Sandia National Laboratory ) , 
and the BDM Corporation. SIMTC will be headquartered in Al­
buquerque on the University of New Mexico campus. 

Progro.m Relevo.nce 

This proposal calls for building an organization in a four-state region 
to transfer technology from regional sources and the AMRF to small 
and medium-sized manufacturers. It identifies a wide range of tech­
nologies for transfer, but shows no real tie to AMRF developments. 

Technico.l Co.po.6ilit11 

The theoretical and academic capability is outstanding. Lacking, 
however, is indication of a technical tie to nuts-and-bolts manufac­
turers at the level of the technician, the computer numerical control 
machine operator, and the chemical processor. This apparent lack 
would make technology transfer difficult . 

M o.rket Requirement. 

The region covered is large and one of the country 's fastest grow­
ing manufacturing areas. Markets are defined adequately, although 
mostly in nonspecific, demographic terms. Ties to laboratories and 
universities are much stronger than those to small and medium-sized 
(or even large) manufacturers. 

Regiono.l Relationships 

Ties to the university network, economic development offices, and 
laboratories through the proposed service region are excellent. Broad 
ties to target manufacturers are not apparent. 

Orgo.nizo.tion o.nd M o.no.gement Sto.JJ 

The proposal outlines a distributed management approach with an 
overall director and a director at each coalition site . It gives no 
particular plan as to how funds would be allocated to the sites and 
what, if any, areas of concentration and direct tasks would be handled 
by each. The hands-on transfer aspects of the organization are not 
well defined. 
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so 

Funding 

Funding is spelled out in detail and seems firm. The amount is im­
pressive, but a smaller fraction than is desirable comes from industry 
directly or from other private-sector areas. 

Summa,., 

The coalition includes strong and capable members, and manufac­
turing in the region is growing rapidly. A major concern of the 
committee is whether the NIST funds would be used for the intended 
purpose or absorbed by ongoing programs of research and training. 
The proposal is unclear about specific responsibilities; it is weak in 
presenting a comprehensive plan. The proposal does make a strong 
case that the region wants to excel in manufacturing. 

UNIVERSITY OP SOUTH CAROLINA 
Proposal No. 122 

The University of South Carolina, Clemson University, and the 
South Carolina Technical College System propose to establish a 

South Carolina Technology Transfer Cooperative (TTC) to trans­
fer AMRF or similar technologies to the fabricated metals industry. 

Program Relevance 

The proposer would transfer AMRF or similar technologies to man­
ufacturers in the state of South Carolina. The state has about 1 ,250 
small and medium-sized metal-related manufacturing businesses . In 
the first year the MTC would focus on some 235 metalworking firms 
in that group. 

Technical Capa6ilitr 

The universities and technical colleges that would be involved have 
technically capable staff that would be drawn on for this program. 
Suitable equipment is on hand and would be used; other government 
and private concerns in the region have AMRF-type equipment that 
could be used for demonstration purposes. 
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M arlcet Requirement. 

The proposer notes that the 1 ,250 metal-related manufactuJ:ers men­
tioned above is a relatively small base, although it is growing. Capital 
investment in the metalworking industry in 1987 was $600 million. 
The growth of skilled labor in this area should make AMRF or similar 
technologies more welcome than in areas that are not growing. The 
TTC would incl:!Jde Clemson University and the 16 state technical 
colleges, which would facilitate the transfer of technology (the techni­
cal colleges now work with industry) . A select group of faculty would 
be designated AMRF technology transfer agents and would act as 

technical consultants within the TTC. An existing Small Business 
Development Center associated with the proposer would provide a 

statewide network to refer potential clients to the TTC. 

Regional Relatiouhip• 

The proposal focuses almost exclusively on South Carolina. One of 
the state technical schools (Trident) is one of 13 southern technical 
schools participating in a manufacturing consortium organized by the 
Southern Technology Council, an affiliate of the Southern Growth 
Policies Board; South Carolina is a member of these regional efforts. 
South Carolina may be potentially a significant geographical location 
for a manufacturing technology center, but the proposal does not 
elaborate on the state's position within the larger regional framework. 

Organization and Management Staff 

Financial and administrative responsibility for the project would lie 
with the proposer's Center for Industrial Research. The indicated 
intent is to use the Michigan Modernization Service as an organi­
zational model for the TTC, but details are not given. The TTC 
would be supported by facilities and personnel from its member in­
stitutions. Initially, the program would be headed by the director 
of the proposer's Center for Technical Research and an identified 
representative from the State Board for Technical and Comprehen­
sive Education. They would function until a permanent director was 

named. The AMRF technology is known to those involved. 

Funding 

The program is scheduled for 12 months, and the NIST grant would 
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be matched largely by in-kind equipment already purchased. Salaries 
would be paid from the grant, which would be expended in the 
one year. It is not clear how the program would be financed for 
subsequent years unless government funds were provided. Funds for 
operation in other states would be expected to be raised in those 
states. 

Summar, 

This is a well-stated plan. The committee believes that it could work 
quickly because the facilities are available and the work would be 
decentralized to existing organizations. The proposer demonstrates 
knowledge of the AMRF technologies and the goals of the program. 
Success would depend on assignment of the right people for a suffi­
cient amount of their time and the ability of the proposed TTC to 
coordinate the several institutional efforts as planned. 

NEW JERSEY INSTITUTE 01 TECHNOLOGY 
Proposal No. liS 

The New Jersey Institute of Technology (NJIT) , located in 
Newark, proposes to establish the NJIT Manufacturing Technol­
ogy Center (MTC) . The MTC will provide technical assistance for 
the demonstration and transfer of advanced automation technologies 
for small and medium-sized metalworking, microwave, and plastics 
industries in the New York/New Jersey metropolitan area. 

Program Relevance 

This proposal identifies relevant and important target manufactur­
ing sectors. It shows good understanding of the technology transfer 
process and the types of people needed to handle it. The proposal 
gives no indication, however, of any knowledge of the AMRF or sim­
ilar technologies available for transfer or of the specific technological 
needs of prospective client groups. 

Technical Capdility 

The proposer's staff and facilities available for an MTC are of very 
high quality. The MTC would be allocated 13,000 square feet in a 
building now under construction. Equipment of unspecified value 
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is available for transfer to the MTC; $450,000 worth of additional 
equipment would be added under the proposal. 

M arlcet Requirements 

Manufacturers in the target industries are numerous in the region. 
The proposal does not , however, identify specific companies, their 
technological needs, nor their interest in participating in an MTC 
program. Technology would be transferred through interdisciplinary 
university /industry teams, which the proposer is currently using 
successfully. 

Regional RelatioRBhips 

Linkages in the region seem strong, especially the community college 
linkages, which are very effective in training and in reaching smaller 
manufacturers. The proposer is linked to the New Jersey Commission 
on Science and Technology and the Local Development Corporation 
of East New York. Linkages to other government agencies and indus­
try are only implied. Government agencies in the region seem aware 
of the need to improve the competitiveness of local industry; however, 
support from local industry or willingness to improve its competitive 
position is not indicated. The MTC would be well located to serve 
the apparent target area-New Jersey and eastern New York City. 

Organization and M anagemeRt Staff 

The proposed organization appears to be workable, although specifics 
are scarce. Ce>directors have been named and each would devote 
half-time to managing the MTC. The staff, yet to be hired, would 
include six full-time professionals, other part-time professionals, and 
students. Legal functions are to be handled by the proposer's legal 
staff. 

Funding 

The New Jersey Commission on Science and Technology has provided 
$6 million for the building now under construction and continuing 
support of $500,000 per year. The New Jersey Department of Higher 
Education is contributing $3 million for construction and will provide 
an additional $1 million per year during the startup phase. 
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Summtaf'J 

The committee believes that the proposer has the people and in­
frastructure to support a succeBBful MTC. The propOBal does not, 
however, focus on specific AMRF or other technologies to be trana­
ferred, nor on specific prospective clients, their needs, and their 
willingness to participate. The proposer does have a successful tech­
nology transfer mechanism in operation, and manufacturers in the 
selected target industries are numerous in the region. 

TEXAS ENGINEERING EXPERIMENT STATION 
Propoaal No. 124 

A Manufacturing Technology Center (MTC) in the Southwest is 
proposed by a consortium comprising the Automation and Robotics 
Research Institute of the University of Texas at Arlington, the In­
stitute for Manufacturing Systems of the Texas A&M University 
System, · and the Texas Engineering Extension Service also of the 
Texas A&M University System. The MTC, the proposal for which 
was submitted through the Texas Engineering Experiment Station, 
inte1;1ds to service New Mexico, Texas, Oklahoma, Arkansas, and 
Louisiana, and would be located in the Dallas/Fort Worth area. 

Progrtam Relevtance 

Already existing in Texas is a well-established network of organi­
zations that are involved in the development and transfer of ad­
vanced manufacturing technology to industry, including small and 
medium-sized manufacturers. The proposed MTC would build on 
this institutional base and would transfer all AMRF technologies. 

Technictal Ctapta6ilit, 

The members of the consortium for the proposed MTC have high 
technical capabilities, but the proposal does not say which of their 
people would be specifically involved in operating the center. The 
MTC would be allocated space in the new, 48,000 square foot Au­
tomation &: Robotics Research Institute (ARRI) in the Dallas/Fort 
Worth area. It would use equipment of the consortium members. 
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M arlcet Retuiremenu 

Manufacturing is growing in Texas and the Southwest, and the pr� 
posed target user groups reflect a very substantial proportion of 
the national whole that the AMRF program is intended to reach. 
The Dallas/Fort Worth area alone has an estimated 8,000 small 
and medium-sized manufacturers. Industries in the area include 
aerospace, electronics, automobile assembly, machine tools, apparel, 
and steel production. One small and several large companies (for 
example, Westinghouse, Texas Instruments, LTV, Tandy) have indi­
cated support for the MTC. The region 'a needs and the willingness 
of small and medium-sized manufacturers to participate are not in­
dicated. Members of the consortium have experience in transferring 
technology, by a variety of means, to the kind$ of firms that are the 
intended targets of the AMRF program. 

Regional Relatiouhips 

The technology-oriented institutions clustered around the ARRI rep­
resent in themselves a rich network of relationships. These institu­
tions also claim strong relationships with state and local economic 
development and extension organizations. The Texas Engineering 
Extension Service, for example, is a state agency for technical train­
ing. The institutions as a whole also have extensive contacts with 
regional industrial and training organizations. Link� to regional in­
stitutions in the Southwest outside of Texas are somewhat more 
tentative. Location of the proposed MTC in Dallas/Fort Worth 
would appear to be highly desirable because of the concentration of 
manufacturing there and the importance of Dallas/Fort Worth as a 
transportation hub. 

Organization and Management Staff 

The proposal lays out an MTC organization whose principal function 
would be to coordinate the activities of the related elements of the 
consortium's members. The organizational links to the consortium 
are not defined. Member organizations are already performing tasks 
of the kind the MTC would be expected to undertake. It would thus 
appear that the principal benefit of the additional organizational 
structure would be to use the NIST funds, as the proposal puts 
it, to "speed up and enhance" programs already under way. The 
MTC would have a director and a staff of seven full-time technical 
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professionals. The director and three of the staff have been named 
to serve on an interim basis until the permanent staff is in place. 

Funding 

Matching funds of $1 .527 million are indicated mostly through in­
kind contributions from consortium members. The proposal claims 
assured post-NIST funding because it envisions speedup and en­
hancement of existing activities, not the creation of substantial new 
ones. 

Summsrr 

Members of the proposed MTC consortium are capable and well 
equipped. They are already heavily involved in technology trans­
fer in an area rich in new and growing manufacturing firms. The 
committee is concerned, however, on several scores. It is not clear, 
for example, how the MTC staff would function vis-a-vis consortium 
members. The technological needs of prospective small and medium­
sized manufacturing clients are not specified. Substantial changes 
from existing programs are not planned. It should be recognized, 
nevertheless, that speedup and enhancement of existing programs 
can be highly beneficial, depending on the nature of the programs. 

EDISON MATERIALS TECHNOLOGY CENTER 
Proposal No. lZS 

The Edison Materials Technology Center (EMTEC) , an Ohio­
based consortium of 35 industry members, nine universities and 
colleges, five federal laboratories, and others, proposes to establish 
a Manufacturing Technology Center (MTC) to serve an eight-state 
region. The service area consists of Dlinois, Indiana, Kentucky, Michi­
gan, Ohio, Pennsylvania, West Virginia, and Wisconsin. The MTC 
would focus on metalworking firms in the automotive and aircraft 
industries. 

Program Relevance 

This proposal outlines a plan to transfer 16 AMRF technologies, ed­
ucate and inform 10,000 industrial people, and develop short courses 
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during the first year of the MTC project. The proposer has r� 
searched and categorized the AMRF technologies well, relative to 
regional industry needs. 

Technical Oapdilit' 

The proposer can draw on a strong base of academic and government 
institutions and laboratories for personnel and equipment. All the 
equipment needed for the proposed MTC is on hand. The Dayton 
Tool and Machine Association will support the project and provide 
potential test sites. Personnel plan to visit AMRF early in the 
project . 

Market Requirement. 

Detailed analysis builds a strong case for technology transfer to 
automotiv�related manufacturing; 50 percent of the nation's capac­
ity in this field is in the proposed service region. Aircraft-related 
manufacturing is less important in the area, but the existence of 
technological need is strongly supported by the government and the 
Air Force (Wright-Patterson AFB) . Both General Motors (GM) and 
General Electric ( G E) support the need to strengthen the base of 
smaller suppliers, although the proposal shows little evidence of con­
nections with small and medium-sized manufacturers. 

Regional Relatiouhip1 

Linkages appear to be confined to Ohio, but are relatively strong. 
Most of the 35 industrial members are under $500 million in sales, 
GM and GE being among the exceptions. 

Organization and Management Staff 

The proposer is a matrix organization, drawing heavily on academic 
institutions in the area, with strong direction from industry. Four 
"core staff" will provide the major direction for the proposed MTC 
at no charge. The staff is skilled in project management and di­
recting large funded programs. Many additional staff members are 
identified-the project would call on 15 to 35 of them as needed-but 
they also have duties with academic institutions. 
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Funding 

The state of Ohio is committed to supplying the entire $1.5 million 
in matching funds at the outset. Also committed is $1.2 million 
from members of the consortium, as well as free use of facilities and 
equipment and academic and industrial time. Much of the funding 
would go directly to the technology transfer process, not overhead, 
fixed usets, travel, printing training materials, etc. A credible long­
range projection shows 100 percent UBured support for the project 
after the NIST grant ends. 

Summarr 

The proposer has the facilities and knowledge for conducting re­

search. However, very little information was given as to how it would 
organize and successfully help small companies with applied tech­
nology. Also subject to question are claims on the time of faculty 
used on a part-time basis, the limited evidence of connections with 
small and medium-sized manufacturers, and the limited evidence of 
relationships outside Ohio. It is recognized that the core leadership 
planned for the MTC project has had proven successes with industry 
in drawing on broad, matrix-managed teams for research. 

ADVANCED TECHNOLOGY CENTER/LOUISIANA 
PRODUCTnnTY CENTER 

Proposal No. 121 

This proposal is to establish an Advanced Manufacturing Tech­
nology, Training, Development and Demonstration Center at the 
University of Southwestern Louisiana in Lafayette. It is submitted 
by the Advanced Technology Center and the Louisiana Productivity 
Center. 

Progrt�.m Relevt�.nce 

The proposer describes its organization, physical facility, and oper­
ating procedures, but does not identify AMRF or similar technolo­
gies for transfer. Moreover, it does not explain how a Manufacturing 
Technology Center (MTC) would affect technology transfer programs 
made possible by NIST funding. 
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Technical Oapa6ilitp 

The facilities seem satisfactory, as does the staff', although the capa­
bilities of the latter are less well documented. 

M arlcet Requirement. 

A prospective client group is not specifically identified. The proposal 
offers no diacUBBion of specific manufacturing technology problems 
and proposed solutions based on AMRF or similar technologies. 

Regional RelatioMhips 

Regional relationships are not fully addreBSed, but are strong where 
indicated. 

· 

Organization and Management Staff 

The organization and staff' are satisfactory. 

Funding 

Long-term assured matching funds are not committed. It is unlikely 
that the center would be able to continue when NIST funds terminate. 

Summar, 

This proposal gives the committee little real basis for a technical 
&88e88ment. No definition is given of a specific client group, its 
technological needs, or a plan for meeting those needs through AMRF 
or similar technologies. 

RENSSELAER POLYTECHNIC INSTITUTE 
Proposal No. 12T 

ReDBSelaer Polytechnic Institute (RPI) , located in Troy, New 
York, proposes to establish a Northeast Manufacturing Technology 
Center (NEMTC) through RPI's Center for Manufacturing Produc­
tivity and Technology Transfer. During its first year, NEMTC will 
focus on AMRF technologies on material removal, assembly, and in­
spection of mechanical components for the automotive and consumer 
electronics industries. The service area initially is New York state, 
but eventually would encompass nine northeastern states. 
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ProgNm Relevtuace 

The proposer demonstrates outstanding comprehension of the tech­
nology and an ability to handle it . Three targeted AMRF technolo­
gies-hierarchical robot control, feature-based programming, and 
computer-aided design-driven inspection-parallel work being done 
by the proposer. 

· 

Technical Capa6ility 

The proposer demonstrates broad and deep technical talent that 
meets or exceeds the technical needs of an MTC in all aspects. Nearly 
all needed facilities are in place; 15,000 square feet and 50 percent of 
equipment time are available. Written vendor commitment has been 
made for a coordinate measuring machine and another computer 
system, which is needed to support identified technology transfer 
test projects. 

M arlcet Requirements 

The initial focus is on metalworking in New York state, but early 
extension throughout the Northeast is anticipated . Metalworking 
represents 35 percent of Northeast manufacturing, and an estimated 
two-thirds of the 4,800 companies have fewer than 100 employees. 
The proposer has had long-term relationships with more than 100 
manufacturers and knows the regional needs, which are well docu­
mented. Planned for the early part of the MTC program is another 
needs survey through workshops for small and medium-sized man­
ufacturers. Within the planned service area, the proposer will pick 
two implementation test sites for each of the three targeted AMRF 
technologies identified. A strong training program has been in place 
between the proposer and Hudson Valley Community College. A 
method for transferring technology outside of New York state is less 
well established. The plan is to package the technologies and dis­
tribute them to local agencies with outreach capabilities, starting 
with the New York State Industrial Innovation Extension Service. 
Also, the proposer is skilled at using workshops and currently pro­
vides satellite television programs at many industrial locations. 
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Regional Relatiouhip1 

The proposer has strong connectiona with the New York State In­
dustrial Innovation Extension Service and Hudson Valley Commu­
nity College, which is reaponaible for the training. Numerous other 
inatitutiona, as well as the nine-state Governors' Council, are cited 
as being supportive. Location is near the center of the nine-state 
region-about an hour by plane and five hours by car from the 
farthest point. 

Organization and Management Staff 

The organization is well defined, and a full-time director is identified. 
Also identified are six professors who will devote half-time to the 
three projects. Three full-time project engineers remain to be hired. 
About three students will be involved. Much of the staff has previous 
industrial experience. The legal structure for handling intellectual 
property rights is well established. 

Funding 

The proposal cites a great deal of equipment and facilities, along 
with funds from the state of New York. The first year matching 
analysis shows $1.5 million, of which $400,000 represents full value 
of equipment contribu�d by Digital Equipment Corporation, IBM, 
and Federal Products Corporation. The analysis includes no charges 
for personnel. Continued funding is not discussed , but the proposal 
speaks of moving the demonatration facility to the institution's tech­
nology park in the second year. 

Summarr 

This proposal is clearly in line with the goals of the MTC program. 
The proposer has an excellent track record and is well qualified to 
achieve meaningful tranafer of AMRF or similar technology in a short 
time. Strong industry need and the relationahip to the metalworking 
industry are well documented. Possible weakne88e& are the use of 
faculty half-time and the lack of experience in methods to transfer 
technology outside of New York state. 
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UNIVERSITY OJ ILLINOIS 
Propoaal No. 128 

The University of Dlinoil at Urbana.-Champaign propoees to 
establish an Institute for Competitive Manufacturing to conduct 
research and facilitate technology transfer in areas of design and 
manufacturing. 

Program Relevance 

This proposal includes no mention or analysis of AMRF or simi­
lar technologies, being focused mainly on research and university­
oriented interests. The planned service region is the state of Dlinois. 

Technical Oapa6ilitr 

The proposer's capability for research is excellent. Facilities are good, 
and good support would be expected from the industrial engineering 
and mechanical engineering laboratories. The credentials of the few 
staff people identified are strong. 

M arlcet Requirements 

No analysis is given of manufacturers in the service region and their 
technological needs. A mobile demonstration facility (a semi trailer) 
is proposed to take training on the road and provide hands-on expo­
sure for industry and junior colleges and high achools. Little further 
discussion was devoted to means of transferring technology efficiently 
to small and medium-sized manufacturers. 

Regional RelatioRBhips 

Positive experience was cited with the agricultural extension program 
in Dlinois and with industry through the well-recognized student co­

op program. Some industry funding was noted. Little was said 
otherwise about regional linkages. 

Organization and Management Staff 

The existing organization is designed for research. The proposer 
envisions a new organization combining some existing (and succea­

ful) university facilities. It would have a full-time administrator and 
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would command 25 percent of the time of each of 25 faculty members. 
No industry people are mentioned. 

Faratlirag 

Matching funds would be provided by the state ($1 million) and 
the propoeer ($500,000) .  Expected expe1111e11 include $200,000 for 
student fellowships and $730,000 (1/4 of the first year's budget) for 
equipment. Continued state funding was indicated, but an explana­
tion was not given of plans for extending the propoeed MTC beyond 
termination of the NIST grant. 

S•mms, 

The proposer is well-respected in certain related fields (engineering, 
agricultural extension) but is research-oriented, as is the proposal. 
The co-op program, very limited short courses, and some funding 
are the main connection with industry. No analysis was given of 
industry's needs for AMRF or similar technologies. The proposer has 
competent faculty and good facilities, however, and the committee 
believes it would do an excellent job in research in manufacturing 
technology, which is certainly needed. 

UNIVD.SITY CITY SCIENCE CENTER 
Proposal No. lZI 

The University City Science Center, located in Philadelphia, 
Pennsylvania, prop01e1 to establish a Caribbean-USA Manufacturing 
Technology Center (MTC) to improve industrial competitivene11 and 
productivity in Puerto Rico and the mid-Atlantic states of the United 
States. The proposal is presented on behalf of the Corporation for 
Technological Transformation in Puerto Rico together with a group 
of academic institutions and development organizations. 

Progrsm Relevsrace 

This imaginative proposal envisions an audit of AMRF or similar 
technologies, an audit of regional needs, and definition of a transfer 
package , all to be accomplished at some later date. The intended 
service region is Puerto Rico, specifically the Puerto Rican facilities 
of U.S.-based "Fortune 1000" companies as well as smaller Puerto 
Rican manufacturers. 
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Technical Capa6ilitr 

Little technical capability is in place that would addr8118 technol­
ogy transfer. Of the two full-time people named, one is qualified 
technically and is located in Puerto Rico, and the other is qualified 
administratively and located in Pennsylvania. No equipment is on 
hand; an 8,000 square foot facility is available. 

M arlcet Requirements 

The idea is to help Puerto Rican industry by drawing on the technol­
ogy transfer experience of southeastern Pennsylvania, focusing first 
on metal fabrication, then pharmaceuticals, furniture, and clothing. 
The premise is that the MTC program would benefit and help to 
stabilize local Puerto Rican industry. As noted above, however, an 
audit of regional needs has yet to be made. It is not clear whether 
the U.S.-based manufacturers are receptive to the concept. 

Regional Relatioulaips 

Some trusted personal relationships appear to exist between people 
8880ciated with the proposer and people in Puerto Rico, but no estab­
lished working relationship is yet in place for this very complicated 
arrangement. The proposer's linkages in Pennsylvania are good, but 
little exists in Puerto Rico and especially between Pennsylvania or­
ganizations and Puerto Rico. 

Organization and Management Staff 

The proposal calls for interaction among laboratories, teaching insti­
tutions, technology transfer centers, and manufacturers, connecting 
the Delaware Valley of Pennsylvania with Puerto Rico. Links would 
be established later with Massachusetts. The proposed MTC r� 
mains to be created, and the counterpart Puerto Rico Corporation 
for Technological Transformation (CTT) is newly established. Estab­
lished procedures and legal arrangements do not yet exist, although 
Pennsylvania has a history of assembling organizations of the kind 
required. Unclear is the planned number and overall composition of 
the staff-full time, part time, U.S. consultants, etc . 

Funding 

Total funding, which exceeds $3 million, includes the NIST grant 
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and funds allocated by the government of Puerto Rico to the new 
CTT (the CTT funds are committed in any case) . No industry 
funds are mentioned. Of the total, more than $1.2 million is needed 
for renovation and equipment; more than $1.3 million for salaries, 
travel, and consultants (general operations) ; and about $0.2 million is 
earmarked for on-site auessments, training, etc. Continuity beyond 
termination of the NIST funds was not discussed , but it is reasonable 
to expect that once the original program and facilities were launched, 
the government of Puerto Rico would support at least part of the 
efFort. 

Summaf'1/ 

The committee commends the proposer on an ingenious plan, but 
believes that the plan is unnecessarily complex and untested. Re­
sources potentially available from Pennsylvania seem good, but the 
motivation to expend efFort and transfer technology ofF-shore is not 
clear to the committee, unless industry is more solidly behind the 
concept than is reflected in the proposal. The committee does see an 
intriguing potential benefit, however, in the development of a bilin­
gual capability for technology transfer that could be applied in some 
regions of the United States. 

THE STATE UNIVERSITY SYSTEM OP PLOB.IDA 
Proposal No. lSO . 

The State University System of Florida {SUS) proposes to estab­
lish a Manufacturing Technology Center (MTC) composed of a con­
sortium of SUS universities, the University of Alabama in Huntsville, 
industry, agencies of state and local government, and other profes­
sional societies, associations, and economic development agencies. 
The focus of the MTC will be to capitalize on a distributed tech­
nology transfer network to transfer advanced manufacturing tech­
nologies to small and medium-sized manufacturers in the mechanical 
parts and assembly and electronic assembly industries. The primary 
service region is Florida and Alabama. 

Program Relevance 

The proposer has many qualified people within the State University 
System who understand AMRF or similar technologies. Their asso­

ciation with NASA and NIST has given them detailed knowledge of 
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AMRF technologies. The proposer is in contact with the potential 
clients and is experienced in technology transfer. Government, in­
dustry, and academe have given broad support to similar programs 
and have promised to do the same for the proposed MTC. The pr� 
poser has an excellent track record and clearly documents the paths 
to success in technology transfer. 

Technical Oapa6ility 

Many of the SUS's units and the University of Alabama at Huntsville 
have experts in computer- and industry-related fields who hold doc­
toral degrees in computer science and industrial engineering and 
would be available part-time as needed. Laboratory equipment is 
available at several locations. The applicant has done some systems 
work for NIST in the past. 

M arlcet Requirements 

The MTC would focus on industrial groups most likely to use AMRF 
or similar developments, namely mechanical parts and assembly and 
electronics assembly. Twelve thousand firms in the southern region 
represent major technology transfer potential, although the precise 
number of potential clients is uncertain. Eleven companies are al­
ready committed to working with the proposed MTC; 20 others have 
expressed interest contingent on the receipt of the NIST grant. The 
proposal lists appropriate AMRF technologies and indicates what 
part of the SUS would be assigned. This growing industrial area has 
good financial and educational resources and labor supply and can 

benefit from the MTC work. 

Regional Relationships 

The applicant has established a network of cooperating organizations 
in government, industry, and academe through its existing technology 
transfer programs. Through the Southern Technology Applications 
Center, which has been a very successful technology transfer agency 
for NASA, it expects to accelerate the spread of the work of the MTC 
to the southern states. 

Organization antl Management Staff 

The director's functions will be handled by two half-time people 
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until a full-time director is appointed (within three months) . One 
of the initial directors is experienced in technology transfer, and the 
other has extensive knowledge of AMRF technologies. A centralized 
management organization will be located at the University of Florida 
Progress Center R&D Park. A decentralized technology transfer 
network will provide easy access to clients. A board of directors will 
comprise industrial and university people. 

Furatlirag 

In-kind contributions plus a cash contribution of $250,000 from the 
SUS will total more than $3 million in matching funds. Industrial 
partners have also committed in-kind and cash contributions. Added 
support from industry is expected to enable the MTC to carry on 
after the NIST grant terminates. 

Summarr 

The committee found no significant weakness in this proposal. The 
decentralized organization should permit the job to be done quickly, 
if talented people are assigned to the work and a highly competent 
director is chosen. 

MAINE SCIENCE AND TECHNOLOGY COMMISSION 
Proposal No. lSl 

The Maine Science and Technology Commission, with the sup­
port of the nine-state Coalition of Northeastern Governors (CONEG),  
and on behalf of the proposed Northeast Manufacturing Extension 
Network, proposes to establish a Northeast Manufacturing Technol­
ogy Center (MTC) . The service area would be the nine CO NEG 
states: Connecticut, Maine, Massachusetts, New Hampshire, New 
Jersey, New York, Pennsylvania, Rhode Island, and Vermont. 

Program Relevarace 

This proposal displays an unusually good grasp of the complexities 
of technology transfer. It proposes to handle the task through a new 
organization that would be generally responsible for establishment 
and oversight of the proposed MTC and also would link existing 
regional organizations in the Northeast. The new organization would 
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be the Northeast Manufacturing Extension Network (NEMEN) . It is 
not expected to be formed until December 31, 1988. 

Technical Capdilitr 

The prospective members of NEMEN clearly have excellent technical 
capabilities on a broad front. Since NEMEN itself does not yet exist, 
however, it is difficult to tell whether it will have the technical 
capacity necessary to coordinate the operation envisioned. 

Market Requirements 

The proposal analyzes the substantial concentration of small and 
medium-sized manufacturers in the Northeast. It focuses quite 
specifically on technology transfer throughout the region. Two ques­
tions remain, however: (1) whether the proposed network organiza­
tion, relying on established hub sites, can efFectively serve this market 
in terms of technology transfer, (2) when established, whether it will 
add value over the organizations currently in place and operational. 
Because NEMEN remains to be established, its potential is untested. 

Regional Relatiouhips 

The general concept underlying NEMEN and the proposed MTC 
places strong emphasis on nurturing regional relationships. Material 
in the proposal connotes such relationships, but the myriad interfaces 
implied suggest very complex communications and integration that 
would be difficult to perfect in a short time. It is not clear where the 
central stafF of the MTC would be located. 

Organization and Management Staff 

Because NEMEN does not yet exist, little specific can be said about 
its organization and stafF. The overall concept has merit, but a nine­
state coalition to oversee operations at three hub sites runs the risk 
of consuming funds and efFort in administrative activities. 

Funding 

Funding is proposed from Massachusetts and private institutions, but 
some of the funding is tentative at this point. The proposal states 
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that unlea multiyear funding is secured, the impact of the proposed 
operation would be neslilible, even if NIST funds were granted. 

Summa, 

The concept preeented by the propoeal is imaginative and has the 
potential for substantial impact. It also preeents imponderables, 
however. They include in particular the leadership and level of 
participation of the hub sites and the leadership of NEMEN and the 
MTC itself as well as the need for multiyear funding to assure that 
the proposed operation will have an impact. 

SOUTHERN UNIVERSITY 
Propoaal No. lSI 

Southern University prop01e1 to establish a Manufacturing Tech­
nology Center (MTC) at its campus in Baton Rouge, Louisiana. The 
MTC will serve various industries in Louisiana, Texas, Mississippi, 
Alabama, and Florida. 

Program Relevarace 

The proposal includes no diacU88ion of the service region, the tech­
nological needs of prospective clients (who are not identified) or of 
AMRF or similar advanced manufacturing technology. 

Technical Capa6ilit11 

The MTC would build on the proposer's strengths in computer sci­
ence and mechanical and electrical engineering and technologies. 

M arlcet Reruiremerats 

The proposal includes no discuBSion of prospective clients and their 
needs for AMRF or other technologies. 

Regional Relationships 

No regional relatiouhips are identified. 
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Orgaraizatiora arad Maraagemerat Staff 

The MTC would have a director, two associate directors, and a stafF 
of six. None of these individuals is identified. 

Furadirag 

The proposal assumes that the needed funds can be raised, but 
presents no evidence that any funds have been committed. 

Summarr 

The committee concludes that this proposal is not responsive to the 
selection criteria and so presents insufficient basis for a technical 
assessment. 

CATONSVRLE COMMUNITY COLLEGE 
Propoaal No. lSS 

Catonsville Community College, located in Catonsville, Mary­
land, proposes to establish a Mid-Atlantic Manufacturing Technol­
ogy Center (MTC) to assist small and medium-sized manufacturers 
with information, training, and technical assistance regarding new 
technology. The area to be served is the mid-Atlantic region of the 
nation consisting of the states of Delaware , Maryland, Pennsylvania, 
Virginia, and West Virginia and the District of Columbia. 

Program Relevarace 

Catonsville Community College has served industry in Maryland as 
a training school and has had good participation by industry in 
that state. It has taught computer use in manufacturing to technical 
school level students and has used hands-on experience. However, the 
proposal does not indicate adequately an understanding of AMRF 
or similar advanced manufacturing technologies. 

Technical Capa6ilit11 

The center director has a Master's degree in education, has been 
chairman of the Industrial Technology Department, and has pro­
moted computer-aided design and manufacturing training. Other 
available personnel have experience in teaching the use of computers 
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in manufacturing, largely in practical use rather than research. The 
facilities include a 7,000 square foot automated manufacturing labo­
ratory with ample computer capabilities and are more than adequate 
for the proposed MTC. 

Market Requirements 

The proposed resources to serve the other states in the mid-Atlantic 
region are not well documented. The proposal indicates that employ­
ment in manufacturing has dropped by 40,000 jobs in Maryland since 
1972, yet there ia growth in microelectronics, telecommunications, 
and biotechnology. Seventy-five percent of the proposer's potential 
clients (identified as regional members of the National Tooling and 
Machining Association) are located in Pennsylvania, which ia some 
distance from Catonsville and in a different state from the proposer's 
ma,jor experience. 

Regional Relatiouhips 

The proposer belongs to numerous community college networks and 
could have a wide influence through them. Letters of support have 
been received from regional technology organizations. The Univer­
sity of Maryland, the University of Delaware, and the state of Mary­
land and Baltimore county education departments have endorsed 
the center. The linkage with Maryland organizations has been good 
under the current training programs in manufacturing technology. 
The linkage to other states ia not well demonstrated and must be 
developed. 

Organization and Management Staff 

The full-time center director has been named. The program coordi­
nator will spend 25 percent of his time coordinating the MTC efForts 
with other organizations; he will also assure that proper stafF is in 
place. Six field representatives (full-time) are expected to be industry 
representatives. Ten to 15 professionals are proposed for handling 
workshops, training, technical assistance, and consulting; they would 
serve on a variable time basis. The proposer has demonstrated that 
it can attract quality personnel. 
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Furatlirag 

Indirect costs, provwon of in-kind space and equipment, and 
industry-furnished equipment are used to match the NIST grant. 
A good portion of the NIST funds would be spent for equipment 
such as a flexible manufacturing system, computer numerical control 
lathe, computers, and robots. It is not clear how the operation would 
be supported after the NIST funds are expended. The timing of the 
project is not spelled out. . 

Summarr 

The proposer demonstrates a good capability to 888ist Maryland 
industry with training; it currently is involved with extensive and 
efFective training activities in the local area. It has good technical 
capabilities and facilities, and it is clear to the committee that the 
whole propoeing organization is behind the program. The commit­
tee notes weaknesses , however, that include a lack of demonstrated 
understanding of AMRF or similar advanced manufacturing tech­
nologies, an efFective plan to establish linkages to the rest of the 
mid-Atlantic region, and documentation that shows the timing of 
the project and continued stability after NIST funds are expended. 

MILWAUIEE AREA TECHNICAL COLLEGE 
Propoaal No. 134 

The Milwaukee Area Technical College and the Wisconsin De­
partment of Development propoee to establish a Midwest Regional 
Manufacturing Technology Center (MTC) . The center would serve 
the states of Wisconsin, Ohio, Michigan, Indiana, Dlinois, and Min­
nesota. 

Program Relevarace 

This proposal identifies 27 technologies ready for immediate transfer. 
These include current capabilities plus succeasful transfers. It states 
that, after further analysis, all AMRF or similar technologies can be 
transferred to manufacturers in SIC 33 , 34, 35 , 36, and 37. 

TechraictJl Oapdilit11 

Existing facilities seem outstanding. They include a computer­
integrated manufacturing ( CIM) facility similar to AMRF and a 
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flexible manufacturing system cell implemented primarily by ven­
dors. Programs in place cover ·computer-aided design, computer­
aided manufacturing, CIM, and machining operations. Capabilities 
of the staff could not be determined from the proposal because new 
people will fill three top positions, and 16 others will be on loan 
from other academic institutions. Technical skills of staff are more 
in training than in implementation. The proposer foresees use of an 
industrial firm (Rexnord/Radian Corporation) for project manage­
ment and technical support. The proposer has a solid reputation for 
working with other state institutions and industry to provide prac­
tical, hands-on training and has about 550 training contracts with 
over 150 organizations each year. The plan to send someone to the 
NIST's AMRF for three to six months is praiseworthy. 

Market Reruirements 

An 88Bell8ment of the region, mainly Wisconsin, is not given, but the 
implied focus is on metalworking and CIM cell areas of interest to 
manufacturers in the state. Industry funding and heavy usage of the 
proposer's training programs appear to confirm that this focus is on 
target. The proposal implies that the service region might extend 
to Detroit, St . Louis, and Minneapolis. The proposer operates the 
state's television training stations. A national video conference is 
planned for the first year of the program. 

Regional Relatiouhips 

The proposal indicates extremely strong connections with two- and 
four-year colleges and many other organizations in Wisconsin. Also 
cited is linkage with the Council of Great Lakes Governors and 
contracts with Michigan, Ohio, Indiana, Illinois, and Minnesota. 
CIM associate partners listed include the University of Wisconsin at 
Milwaukee, Marquette, and the Milwaukee School of Engineering. 

Organization and Management Staff 

A full-time project manager will be hired, and the proposal calls also 
for three new project directors, four secretaries, and 16 profeBBionals. 
The professionals would be hired for one year from sister institu­
tions. Also contemplated is a project management consultant (from 
Rexnord/Radian) . 
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Fuatliag 

The proposal shows $1 .4 million (which needs to be appropriated) 
from the state of Wisconsin and $6.9 million from the value of current 
laboratory facilities. Payment for the 16 professionals is allocated 
from the NIST grant and state funds only for the first year. No plan 
is given for continuation beyond termination of the NIST funds. 

Summary 

The committee considers this proposer well qualified to achieve the 
goals of the proposed MTC. About the only new function it would 
need to establish is the field extension system. Staffing and the 
ability to sustain the program need clarification, but the proposer 
has a history of productive ties and programs with industry and 
sister institutions. 

SOUTHERN AB.liNSAS UNIVERSITY TECH 
Propoeal No. lSI 

Southern Arkansas University Tech, located in Camden, is the 
state's only Associate Degree-granting, two-year public technical/ 
junior college. The proposed Manufacturing Technology Center 
(MTC) will work through cooperative agreements with other 
Arkansas organizations to diffuse "productivity-enhancing advanced 
manufacturing technology to U.S. industry, especially small and 
medium-sized companies." The MTC is proposed to serve Arkansas, 
Louisiana, and Mississippi. 

Program Relevance 

The proposal ofFers insufficient evidence of having the organization 
and the technical capability needed to establish a MTC on the scale 
proposed. The existing unit is relatively small and new, but seems 

to have been used efFectively. 

Tecl&nical Capa6ilitr 

The stafF is small in number, and its technical capabilities are not 
well documented. The facilities also are quite modest. 
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Marlcet Repirement. 

The proposal refers to a local survey, but the target industries are 
not well defined. It is worth noting that the proposal concerns an 

area-the rural South-that is rarely considered. It does not contain 
the same concentration of industry as, say, the Northeast, but its 
needs are perhaps greater. 

Regional Relatiouh.ip• 

Some linkages are demonstrated within the proposer's own state of 
Arkansas, and the region has expressed an interest in improving 
manufacturing capabilities. 

Organization antl Management Staff 

Staffing is minimal (eight people designated) ,  and the propoaer plans 
to draw on local resources for many projects and training. Success 
in attracting personnel is not adequately demonstrated. 

Funding 

The proposer makes a case to have matching funding for this project. 
A large proportion of the NIST funds is targeted for equipment and 
facilities, the acquisition of which would add to the time necessary to 
accomplish meaningful technology transfer. The proposer does not 
make a convincing case that it will be able to continue to operate 
effectively when NIST funds terminate. 

Summarr 

It is difficult to see what results could be achieved through the 
existing proposal. Even so, the committee perceives strengths that 
could make the proposer a good technology transfer agent in a less 
sophisticated program. It se"es a region that has few alternative 
organizations and has made a good start with a relatively modest 
center. 

INSTITUTE JOB. MANUlACTUB.ING AND AUTOMATION 
RESEARCH 

Proposal No. 138 

The Institute for Manufacturing and Automation Research 
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(IMAR), in conjunction with its affiliate, the Westem Research Ap­
plication Center, propOBeB to transfer a specific AMRF technology 
to small and medium-sized manufacturers in southem California. 
IMAR, located in Los Angeles, is a cooperative, industry-based or­
ganization that supports manufacturing and automation research, 
education , training, and technology transfer on behalf of its member 
companies. 

Progra.m Relevance 

This proposal identifies for transfer the AMRF turning workstation 
and its surrounding technologies. The proposer gives specific details 
that are highly relevant-arguing that the AMRF turning worksta­
tion is production-ready, proven , and would addreBB an identified 
need. The AMRF tuming workstation was developed for the U.S. 
Navy for particular applications. It will be installed in the near 
future at the Naval Shipyard on Mare Island in California. 

Technical Capt&bilitr 

The proposer's personnel understand the AMRF technology and 
understand technology transfer. They have on hand or have acceBB 
to the neCeBBary technical base. No physical facility exists, however, 
and the time required to get the technology up and running is not 
stated. 

M ar/cd Requirements 

The proposer gives clear evidence of an excellent understanding of 
the market and describes a large and diverse group of prospective 
clients , who mainly comprise classical machine tool job shops. The 
proposer has the support of the Navy, which is interested "in es­
tablishing a flexible, economical inclustrr source of supply at the 
sub-tier level (small and medium-sized companies) for support of 
Navy . . .  requirements for spare and repair parts, including those that 
the AMRF turning workstation is designed to produce." 

Regional Relationships 

The relationships cited are very extensive and with experienced or­
ganizations, but are confined to the Los Angeles Basin and southern 
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California. This region, however, has a very high concentration of 
relevant manufacturen. 

O..,anization aatl M anagemeat Staff 

The organizational concept is logical, and much of it is in place. The 
staff has strong management capabilities but lacks depth. The basic 
requirements for the job are defined; the qualifications are applicable 
and impressive. 

Funding 

Strong and broadly based support is indicated from both industry 
and government. Matching funds are assured, and while there is no 
documented track record, funding continuity seems relatively safe. 

Summa, 

The strengths of this proposal, in the committee's opinion , are the 
narrow focus, the demonstrated knowledge of technology transfer 
and the target market, the demonstrated insight into the AMRF 
tuming workstation, and the fact that much of the technology to 
be transferred will be in place and operational at one location-the 
Naval Shipyard on Mare Island. A maJor question is how much time 
will be needed to purchase machine tools, get the system running, 
and begin transfer activities. 
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Suggestions to NIST for Site Visits 

The committee believes that undertaking site visits to qualified pro­
posers is essential to selecting a successful Manufacturing Technology 
Center (MTC) . During the eight-week proposal evaluation process, 
the committee's concern intensified; site visits are a necessary part 
of the proposal evaluation process for this program, especially in 
light of the fact that many proposers are suggesting start-up or um­
brella MTCs. The committee strongly recommends that prospective 
MTC awardees be visited by NIST staff and that consideration be 
given to the following suggestions. These suggestions are a compila­
tion of questions that emerged during committee discussions of the 
proposals. They are grouped under four general headings. 

The Propoadng Orgmllatlcm 

• For organizations noted for technical capabilities, can they 
demonstrate the organizational and management capabilities 
to run an MTC? Will the MTC actually take advantage of 
the technical capabilities of the organization? 

• For established organizations, what are previous successes in 
programs of technology transfer? Can the organization show 
that it can imitate its own successes without having to redo 
them each time? 

78 
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• For large, established organizations, is specific management 
dedicated to the MTC in order to keep it from getting lost 
within programs of the organization? 

• For organizations planning to hire new staff for the MTC, if 
they had the money today, whom would they hire tommor­
row? 

The Proposal 

• How can the site visit team distinguish between creative ideas 
contained in the proposal and the ability to deliver in a short 
time frame? 

• Is there a commitment that the outstanding personnel named 
in the proposal will remain involved on the MTC team? 

The Cutomer far MTC Producu 

• Does the organization have customen lined up and ready to 
go? If so, can it produce them in person? Can the site team 
visit the customer in the customer's factory? 

• If the organization has identified a set of early-adopter cus­
tomers, have the customen agreed to work with the organi­
zation, and do the customen have the capability to hold up 
their end of the technology transfer deal? 

• Does the organization truly understand what will make a 
positive difference to potential customers? 

• Does the organization know how to evaluate a customer? Can 
it say no to potential customers if it thinks an arrangement 
won't work? 

The MTC ltaell 

• Does the organization demonstrate a true understanding of 
the entire problem: combining technology transfer with man­
ufacturing technology skills and experience with small and 
medium-sized companies? 

• Does the organization have a plan and the facilities to identify, 
gather, and modify AMRF or similar technologies? Does 
it truly understand what is involved in acquiring, adapting, 
installing, and maintaining process technology? Can it match 
the available technology with specific client operations and 
business needs and problems? 
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• Where will the MTC be physically located? If it is separate 
from the proposing organization, visit that site also . 

A. a final suggestion, the committee believes that NIST can learn 
much about a proposing organization by having the organization 
propose the initial agenda for the visit . 
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Appendix A 
List ofMTC Proposers 
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No 

101 

102 

103 

104 

105 

106 

Manufacturing Technology Centers 
List of Proposers 

Title 

Chattanooga State Technical Community College 
4501 Amnicola Highway 
Chattanooga, TN 37 406 

The Hartford Graduate Center 
275 Windsor Street 
Hartford, CT 06120 

Augusta Technical Institute 
3116 Deans Bridge Road 
Augusta, GA 30906 

Brigham Young University 
296 University Press Bldg. 
Provo, UT 84602 

State Univenity of New York 
College of Technology 
Melville Road 
Farmingdale, NY 11735 

DeMaTec Foundation 
101 ERL, University of Missouri-Rolla 
Rolla, MO 65401 
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No 

107 

108 

109 

110 

111 

1 12 

113 

1 14 

115 

Title 

The University of Alabama 
Office of Sponsored Programs 
Box 870104 
Thscaloosa, AL 35487-0104 

University of Arkansas 
Board of Trustees 
College of Engineering 
120 Ozark Hall 
Fayetteville, AR 72701 

The Ohio State University Research Foundation 
Engineering Research Center for Net Shape 

Manufacturing 
1314 Kennear Road 
Columbus, OH 43212 

GMI Engineering and Management Institute 
1700 W. Third Ave. 
Flint, MI 48504 

Industrial Technology Institute 
P.O. Box 1485 
Ann Arbor, MI 48106 

Rural Enterprises, Inc. 
10 Waldron Drive 
P.O. Box 133 
Durant, OK 74702 

Cleveland Advanced Manufacturing Program 
17325 Euclid Avenue 
Cleveland, OH 44112 

Minnesota Advanced Manufacturing 
Technology Center (MAMTC) 

2416 West 95th Street 
Minneapolis, MN 55431 

Technology Development & Education 
Corporation 

SPIRC 
4516 Henry Street 
Pittsburgh, PA 15213 
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No 

116 

117 

1 18 

119 

120 

121 

122 

123 

124 

86 

Title 

Boise State University 
1910 University Drive 
Boise, ID 83725 

Georgia Tech Research Corporation 
Georgia Institute of Technology 
Atlanta, GA 30332 

M888achusetts Centen of Excellence Corporation 
Center for Applied Technology 
Nine Park Street 
Boeton, MA 02108 

Rochester Institute of Technology 
Office of the Provost 
One Lomb Memorial Drive 
Rochester, NY 14623 

Institute of Advanced Manufacturing 
Sciences , Inc. 

1111 Edison Drive 
Cincinnati, OH 45216 

Univenity of New Mexico 
College of Engineering 
Southwest Industry Manufacturing Technology 

Center 
Albuquerque, NM 87131 

Univenity of South Carolina 
College of Engineering 
Columbia, SC 29208 

New Jersey Institute of Technology 
Newark College of Engineering 
323 King Boulevard 
Newark, NJ 07102 

Texas Engineering Experiment Station 
Institute for Manufacturing SystemB 
334 W .E .R.C ./MS 3124 
College Station, TX 77843 
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No 

125 

126 

127 

128 

129 

130 

131 

132 

86 

Title 

Edison Materials Technology Center (EMTEC) 
3171 Research Boulevard 
Kettering, OH 45420 

Advanced Technology Center/Louisiana 
Productivity Center-USL 

Regional Manufacturing Technology Center 
P.O. Box 44172 
241 E. Lewis 
Lafayette, LA 70504 

Rensselaer Polytechnic Institute 
Center for Manufacturing Productivity and 

Technology Transfer 
110 Eighth Street 
Troy, NY 12180 

University of Illinois 
Mechanical & Industrial Engineering 
809 S. Wright Street 
MC-330 
Champaign, IL 61820 

University City Science Center 
Worldwide Services Division 
3624 Market Street 
let Floor East 
Philadelphia, PA 19104 

University of Florida 
College of Engineering/DSR 
219 Grinter Hall 
Gainesville, FL 32611 

Maine Science and Technology Commission 
One Memorial Circle 
Augusta, ME 04330 

Southern University 
Department of Mechanical Engineering 
SU Branch Post Office 
Baton Rouge, LA 70813 

Copyright © National Academy of Sciences. All rights reserved.

Proposal Evaluation for the Manufacturing Technology Centers Program
http://www.nap.edu/catalog.php?record_id=19121

http://www.nap.edu/catalog.php?record_id=19121


No 

133 

134 

135 

136 

87 

Title 

Catonaville Community College 
800 s. Rolling Road 
Catonsville, MD 21228 

Milwaukee Area Technical College 
Industrial and Technical Division 
700 West State Street 
Milwaukee, WI 53233 

Southem Arkansas University Tech 
SAU Tech Station 
Camdem, AR 71701 

Institute for Manufacturing and Automation 
Research 

OHE 200 University Park 
Loe Angeles, CA 90089 
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Appendix B 
Federal Register Notice 
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Appendix C 
Information on the AMRF 

and the MTC Program 

The information contained in this appendix wu developed by NIST in 
November 1987 for incluion in their Information Packet for Cooperative Agree­
ment Program. 
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BUREAU OF 
STANDARDS 

92 

MANUFACTURIK; 
TECHNOLOOY 

CENTERS 

The National Bureau of Standard& (NBS) Kanufacturins TechnoloJY Centers 
Prosru will provide aupport, with ona-tiAe award& of up to $ 1 , 500 , 000 , to 
not .are than three non-profit orsanizationa to operate prosr ... in resional 
center• for the tranafer of advanced aanufacturins technoloJY. 

The •iaa ion of the NBS Kanufacturins Technology Centers Prosru ia to 
accelerate the tranafer of advanced aanufacturins technoloiY to saall and 
••diua- aized U . S .  bua inesaea to assiat theae firaa in t.provins their 
aanufacturins and proceaa capab i litiea and aarket competitivenea a - - an 
important insredient to aucceaaful international econo•ic competition. Each 
center will apply advanced aanufacturins techniques to the need& of 
manufacturers located within ita resion. The advanced technolosiea 
tranaferred will emphaaize thoae developed at the National Bureau of 
Standard& ' Autoaated Kanufacturins Research Facil ity (AKRF) . Each center ia 
expected to co..unicate ita experience to all interested partiea . 

Vbo aay aubalt a propo•al for this support? 

Any U . S .  nonprofit orsanization which already exists or is incorporated 
specifically for this purpoae aay sub•it a proposal. Conaortia, includins , 
for exuple , atate/local econo•ic develop .. nt asenc ies , private aector firaa , 
coll•s•• and univeraitiea , are encourased to sub•it propoaala . However ,  a 
a insl• non-profit entity must accept the overall proj ect aanasement 
respona ibility in aakins the propoaal and in dealins with NBS . 

IIGv vill tbe flmd8 be -.de available? 

NBS will support the operatins budset of the host orsanization for the 
purpose of carryins out this prosru ·On an equal aatchins- funda baa ia .  Fund& 
will be aade available on a periodic baaia and in accordance with an asreed­
upon financial plan, once satisfactory evidence of aatchins fund& 1a 
providad. Payment• to the boat orsanization will also be in accordance with 
aound accountins principles and establiahed financ ial manasement practice& . 
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- sensory interaction . The AMRI' makes use of an unusually 
versatile robot control system in which sensory 
information frcn ,  for example , the NBS robot vision system 
is fed back to the controller to provide a basis for its 
decisions . This is illlportant because it enables the 
system to react to its environment , eliminatin9 the need 
for a lot of ri9id pro;r....t.nv . 

- The scope of the facility . a-search at the AMRP covers 
· everythin9 frcn the preparation of data on a new part to 

f inal automated inspection . 

Is tbe .u.r a prototype or �tratiOil project? 

No . The AMRF is not a prototype of the "factory of the 
future . "  I t  is extreme ly unlike ly that any actual factory would 
resemble the AMRF ,  at least physically .  The AMRP is a laboratory 
for studyinv factory automation . 

The AMRF is not a demonstration proj ect . Althouvh it does 
demonstrate several new and potentially important techniques for 
machine control and the intevration of diverse systems , the 
completed AMRF wi ll not be a museum piece but rather a workin9 
research facility .  

I n  the ccn.t.nv year , work at the AMRF will concentrate on 
avvressive transfer of the technology we have learned about , as 
well as research on manufacturinv data preparation and precision 
manufacturinv . The Research Associate Pr09r11111 bas proven to be 
an effective method of technol09Y transfer . NBS is now studyinv 
plans to create revional centers for technol09Y transfer , and a 
"Technology Extension Service " to increase this f low of 
information to American industry. 
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computer-aided design ( CAD I  systems , developed by a 
government- industry coalition led by NBS , was adopted by the 
American National Standards Institute C AHSi l , a private voluntary 
atandarCS. organization . The standard now is supported by all 
u . s .  CAD vendors which have at least a 1\ market share . 

In the near future , the AMRF will be used as a "testbed" to 
assist a j o int industry-government proj ect to develop the Product 
Definition Exchange Specification C PD:U l , the next generation of 
data interchange staadarCS. for automated manufacturing . 

AMRF research also led to standards for the characterization 
of computerized coordinate measurement machines , and for a method 
of surface texture measurement . Seven other potent ial standards 
are now being considered by various industrial standards groups . 

Wbat lUkes tbe Aim!' UD1que7 

Several things , including : 

- Its location at the National Bureau of Standards . As an 
open federal laboratory with no commercial interests , NBS 
can make this facility accessible to private firms 
interested in automation research- - - f irms that 
individually could not afford such a complex research 
facility .  NBS has a long history o f  working with private 
firms and organizations to develop standarCS. and 
measurement and test methods that benefit the entire 
industry. 

- The active participation in the AMRF by industry , 
universities , and other government agencies .  The AMRF has 
become a focal point for interactions among all American 
researchers in automated manufacturing . 

- The use of a wide variety of commercially available 
machine tools and robots . This is a direct result of the 
NBS decision to study the most practical ,  incremental 
route to automation for the small- to medium-sized firm ;  
i t  i s  an approach that has never been used before . 

- The f lexibility of the system . One of the goals of the 
AMRF is to create a faci lity that is , in the j argon of the 
researchers ,  "data driven " - - the actions of the various 
machines and robots should be determined primari ly , or 
so lely , by a computerized description of the part to be 
manufactured . This stands in contrast to modern " f lexible 
manufacturing" cells which are truly f lexible only for a 
limi ted " f ami ly" of parts for which the machine tools are 
programmed . 
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or more computers . How then do you
'
ensure that the dimens ions of 

the finished parts can be shown to be in aqreement with national 
standarda of •asur-nt7 

Vbat is tM illportaaae of •staadardisc
· 

la.terfaces•? 

lconcmics . The automated •factory of the future" offers 
American industry an important weapon in the hiqhly competitive 
warlcl marketplace , but even for the largest firms the lack of 
agree-upon standards for " interfacing" complex equipment is a 
difficult--and costly--problem . 

For close to 90 percent of the discrete parts 
industry- -about 100 , 000 firms--the problem is worse . These are 
much ... 11er companies ( fewer than 50 employees ) without qreat 
financial resources .  Discrete parts producers , those who make 
products in ... 11 batches , are responsible for about 7 5  percent 
of the total u . s .  trade in manufactured qoods . 

These ... ller companies need to be able to buy automated 
machinery in stages , one or twa machines at a time , and slowly 
build up to an integrated system . They need the flexibility to 
buy from different manufacturers at dif ferent times with the 
assurance that the machines they buy will work together properly 
without a lot of expensive , custom-designed interfaces .  They 
need the same flexibility that one can now find wben buying the 
parts of a home stereo syst• from several different 
manufacturers , knowinq that they will all plug together . 

These firms also nee a system flexible enough to switch 
from the production of one part to another quickly and without 
expensive reproqramming . 

These are mostly problems of standardisation--standard 
procedures ,  standard protocols , standard interfaces . The 
challenge is to develop standards which support current 
technology and yet still encourage equipment manufacturers to 
develop new and innovative products . These are problems that NBS 
is studying in the AMRF .  

Will RBS •t � stalldards for tM 1Dd1mtry? 

No . NBS is not a reCJUlatory agency, and does not set 
standards , at least in the legal sense . However , NBS has a lonq 
his tory of working as a neutral , third party, providing technical 
knowledge and leadership and encouraging the establishment of 
standards . NBS research has become the basis for many standards 
adopted by private industry on a voluntary basis . 

Three industrial s tandards have already been deve loped based 
on NBS automation research . For example , a s tandard method for 
exchanqinq graphics data between otherwise incompatible 
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through the NBS Research Associate Program . ( A  list of private 
contributors is attached to this f act sheet , along with a list of 
universities receiving AMRF-related grants . ) · The AMRF is an 
example of what can be achieved when indus try ,  government , and 
academe cooperate . 

Wbat is this •aev way of ll&ld.n9 preci• para"? 

Historically , manufacture and measurement have always been 
two separate processes . A machinist would cut a part on a 
milling machine and stop periodically to check dimensions with 
calipers and gages . As manufacturing techniques became more and 
more· efficient , the measurement part of the operation consumed an 
ever-greater percentage of the total work required to produce a 
part . The deve lopment of automated "coordinate-measuring 
machines"  ( CMMs ) in the 1970s helped somewhat , but measurement 
still used up about 50 percent of the total time required to 
produce a precision part . 

I t  would be many times more efficient if the machining 
process could be made to produce accurate parts without being 
interrupted by the measuring process . Not only would it take 
less time , but fewer parts would have to be scrapped for being 
out-of-tolerance . ( Some surveys have shown that in the u . s .  
one-third of the work force in manufacturing industries is 
engaged in re-work--correcting out-of-tolerance parts made by the 
other two-thirds . )  

NBS research suggests that problem can be solved by use of 
today ' • computer-controlled machine tools , because the position 
of the cutting edge of the tool is known and controlled at all 
times , at least in theory ,  by the computer . The computer can be 
programmed to compensate for known errors in the machine ' s  
movement , us ing sensors that feed back information on the 
machine ' s condition . 

This concept of feedback and process control is well known 
in some industries , such as oil refining and chemical production . 
In discrete parts manufacturing , however ,  it will require the 
development of a whole new generation of sensors and control 
systems . 

This isn ' t all j ust theory . NBS researchers have already 
applied some of these ideas to commercial machine tools and 
improved their performance in terms of accuracy and control f ive 
to ten fold . Some of this research already is f inding its way 
into the marketplace in new industrial machine controllers . 

One of the important issues to be studied in the AMRF is : 
You can no longer calibrate a measurement process that is deeply 
embedded in the manufacturing process , one that depends on the 
interaction of a machine too l with its environment and with one 
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AUTOMATED 
MANUFACTUR.:J:NG 

RESEARCH 
FAC :I: L :J: TY  

The Automated Manufacturing Research Facility ( AMRF )  i s  a 
unique engin .. ring laboratory at the National Bureau of Standards 
( NBS )  Center for Manufacturing Bngin .. ring . The f acility 
provides a basic array of manufacturing equipment and systems--a 
" test�bed"--that researchers from NBS, industrial firma , 
universities , and other government agencies can use to experiment 
with new standards and to study new methods of measurement and 
quality control for automated factories . 

The AMRF includes several types of modern automated machine 
tools , such as numerical control milling machines and lathes , 
automated materials-handling equipment ( to move parts , tools , and 
raw materials from one "workstation" to another ) ,  and a variety 
of industrial robots to tend the machine tools . 

The entire facility operates under computer control using an 
advanced control approach pion .. red at NBS . The AMRF 
incorporates some of the moat advanced , moat flexible automated 
manufacturing techniques in the world. 

Why hu lUIS built th1a facilltrl 

NBS , as the nation ' s  primary laboratory for measurement 
science and engin .. ring, has two principal goals for ita 
automated manufacturing program: to supply American industry with 
a radically new way of making precisely machined parts - -with 
dimensions that can be referenced to national measurement 
standards maintained by NBS--and to encourage the modernization 
of American manufacturing by providing the technical information 
necessary to develop standardized " interfaces" between various 
types of equipment . 

NBS also is using this facility as a testbed for research on 
the next qeneration of "knowledge-baaed" manufacturinq systems-­
automation systems that incorporate artificial intelliqence 
capabilities . 

Who supports this re..arch? 

In addition to NBS fundinq, the Navy ' s Manufacturing 
Technoloqy Program is a major source of support . Several private 
firms and universities also contribute to AMRF research throuqh 
the donation or loan of equipment or by providinq personne l 
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the IIRC ... rlt: levlev Panel vUl be capo•ed of expert:• ln umafact\ldftl 
techno loiJ , urketlq , end umafacturlna operatlone fr• lndue try ,  acadeu , 
end • tat:e aove�nt • 

.._ an die pnpaaw ._, 

Propo•ab vlll be accepted UDt:U Sepc.ber 16 , 1911 . 

Propoaab •bould be in •uff1c1ent clataU t:o pemit: ns t:o evaluate the 
propo•ab for .. etln& the proar .. aoal• and the criteria •et forth ln the e lx 
aenaral cateaorlee clatalled in the fe4ertl le•lecer not:lce . 

Subalt: one al,nad orlalnal plua tvo ( 2 )  coplea of the propoeal alona wlth 
S tandard Fora 424 . .  referenced under the prov1•1one of Attach.ent K of 
Office of Kanaa ... nc and ludaet Circular A� l l O .  Propo•al• •hould be eubal tted 
t:o : 

IllS Kamafaccurlna Technolo&J Cantara Proar .. 
aoo. 1 1 1 9  TechnoloiJ luildlna 
Rat:lonal Bureau of S tandarda  
Caltherabura , KD 20199 . 

Ubon MD ..U.t:loul 1Dfomat:1oa be obt:aiaedf 

Dr . John 11. Lyona 
Dlrect:or 
Rat:lonal £na1naer1na Laboratory 
Rat:lonel Bureau of Standarda 
Calt:her•bura . KD 20199 

July 1988 
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Vbat ue Cbe ...,_ .. AHII' cechnoloa1••7 

llaay -*-eel -f.c curlftl tecbnoloat .. � bean developed aftcl 
blpl-aeecl la cbe AHII' . Alebouah cbe purpoae of the AHII' 1a re .. arch on 
broad 1•-• ncb u -*-eel cechnlquea for IIAklftl preclaely .achlaacl parts 
aad atandardlaecl laterfacea bec-.ea varloua types of aqul,..at , cbere are 
narrower plecea of a.v technolo11 that .. y be transferred separately . Kora 
lafomatloa oa Cbeae cechnolop•• 1a coatalaecl 1a tbe doc-c • lxallples of 
Abaacecl llamafacturlftl Technoloalea Developed and t.pl-aeecl la cbe IllS 
,., • • claeecl July 1911 . 

. 

aa. - a -car •-·•aaca tacbaolo&J a-far azperiaaca• to a Mtloaal 
..... ... , 

tbere ue ....,. vaya thb •-1cat1oa can be achlavecl , 1ac lwt1n& 
part1c 1patloa la local aacl national sa•1aars and workshops , active 
partlclpatloa 1a relevant trade and professional societies , .. rket1na 
proclucts of successful cechnolo11 transfer efforts to a aatloMl aucl1aaca , 
and aclaptlftl successfUl taehnolo11 traaefer techniques , 1DDOYatloaa or 
proclucts to 1acluatr1es outside cbe carpt resloa or lacluatry . Each applicant 
should propeae a •thocl for achlevlftl thb •-1eat1oa . 

aa. wUl a -car 1acaracc wl.t:b DS7 

An IllS tecbalcal Proar .. Coorcllaator ¥111 be us11ftacl u 11a1soa for 
each eeacar . tbe Coorcllaatora ¥111 provide cbe ••c:baaa•s of 1afonat1oa , 
views and ldeu needed to .. tacala a hlp dear•• of collaboration and 
putlelpatloa to U811re proar .. vitality. tbe Tecbaical fro&r .. Coorcl1Mtors 
¥111 pronde ace••• to IllS tecbalcal resources . 

tbe Rational leaearch Council (IIC) 1s aatabllshlftl a Karlt lav1av Panel 
to pronde teebaleal renews of proposala . 'l'bia pane l vlll establish and 
conduce aa naluatloa praceaa that lacludaa alto vidts to the Mst pro.J.dq 
applleaats aad a cecbalcal ev�luatloa of tbe stnqtha and vukaasses of each 
propeaal via-a-via Cbe criteria set out by IllS 1a tbe Fe4tql ltcf.Utr . tbe 
,-1 vill pronde IllS vlth a � of 1ts f1acl1qs and Cbe technical 
qual1f1cat1oaa of each proposal . RIS ¥111 ll&ka the f1Ml selection . 
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What ia the definition of utchina f\lllda? 

The boat or1anization uy count aa part of ita utchiftl funda , dollar 
contribution& froa a tate , county , city, induatrial , or other aource a ;  and in· 
kind contribution& of full·tt.e peraonnel ,  equi�nt , cad central ly located 
office, laboratory ,  and ahop floor apace directly related to thia proaraa. 
Detail• on, and the criteria for , utchiftl fUIIda are aet forth in Attachment 
E, of Office of Kanale .. nt and ludl•t Circular A·110 . Tbe utchina ahara 
provided by the boat oraanization .uat ... t thea• criteria. 

Tbe purpoae of the proaraa ia to accelerate the tranafer of nev auto .. ted 
aanufac turin& technolo&i•• developed at the liS Auto.ated Kanufacturin& 
Reaearch Fac ility ,  to ... 11 and .. diua•aized U . S .  aanufacturin& companiea . A 
center ahould beco .. a .. cheniaa for accoapl iahina aianificant reaulta more 
effectively and in a aore tt.ely unner than would be poaaible without NBS 
financial aupport. NBS aupport ia intended to coapl ... nt , not aubatitute 
for, center opera tin& funda derived froa a tate and local IOVerruHnt aaenciea 
and froa other aourcea . 

The tranafer of advanced aanufacturiftl techno lo17 ia the priaary taak o f  
thia proaraa , rather than the perforaance of reaearch . Activitie• of each 
center are expected to inc lude : 1) inforaina and educatin1 the indua trial 
firma in ita reston about advanced aanufacturinl techniquea ; 2) deaona tratina 
the appl iceblllty of advanced technolo17 to theae flraa ; 3) actively 
ualatina flraa in evaluatlna tbelr requlr ... nta ; 4) ualatlna vith the 
iapl ... ntatlon of dealred appllcatlona ; 5) aupportln& wotk•force trainln& and 
retralnlna: and 6) co.-unlcatlnl technolo17 tranafer experlencea to a vida 
national audience . 

The NBS Auto.ated Kanufacturlna baearch FacUlty la a aet of computer· 
controlled aachin•• · ·ailla , lathea , inapectlon devlcea , robota , and .. terial 
hendhra··aada by different aanufacturera and with each devlce hevina ita ovn 
proprietary aoftvare. Thea• aachinaa are intesrated into a unified •y•t•• by 
.. ana of a hierarchical , .odular , dlatrlbuted, and d&ta·drlven aoftvare 
contro l ayatea vith non-proprietary interface• and coa.unicationa concepts . 

Further information on the AMRF ia containad in the docu.ent entitled 
"Autouted Kanufacturin& R•••arch Facility , •  dated Nove.ber 1987 . 
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