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Abstract

This dissertation is a case study of the tooling management
system at the Naval Aviation Depot at Cherry Point, North
Carolina. The study involved three similar surveys of
production machinists in one group, their supervisors, and
the toolroom staff supporting those machinists. The surveys
were designed to measure various production losses and the
level of machinist satisfaction with numerous tooling
management aspects. Survey results were used to compare the
perceptions of the three groups and quantify various losses

in the tooling management system at that industrial facility.

Major daily productive losses were identified from
inefficiencies in the tooling management system. These losses
were grouped into various categories such as searching for
tools, working with poor quality tooling, or repairing
products damaged by tooling. Productive time losses measured
included both machinist time and time lost by others related

to the respective incident. All machinists indicated that
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time was lost daily and that productive losses based on their
daily workload ranged upward from fifty percent. of that
workload. As many as fifty incidents of damaged products
occurred daily. Supervisors did not indicate awareness of the
magnitude of the productive losses or product quality

problems indicated by tke machinists.

Tooling quality was a major issue to the machinists. Results
from all surveys were 1in agreement that purchasing poor
quality tools was a waste. Poor quality tooling resulted in
short tool 1life, premature disposal of tools or reduced
production quality or quantity. Although higher gquality
tooling was desired, it was unclear whether higher quality

tooling was needed.

Other issues explored in this study included communications
between the supervisors and machinists, quality of toolroom
service, tooling utilization and maintenance training,
budgeting for an adequate tooling program, planning for
proper and required tooling, tooling information
availability, management support of tooling programs and

tooling responsibility.
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1. INTRODUCTION

Industry as we know it today cannot exist without
tooling. Tooling is an integral part of any production
process and is an invaluable component in the quest for
continual improvement of processes. Tooling is a
manufacturing asset <that influences production, gquality,
efficiency, employee morale, and guality of work 1life.
Providing the right tool at the right cost at the right time
represents a major management challenge. As used in this
dissertation, tooling is defined as tools that are necessary
for the various operations on a part or product. Tooling

includes dies, jigs, fixtures, gauges, and cutting tools.l

The need for effective management of tooling is
beginning to gain the attention of management in many
manufacturing organizations throughout the United States.
Tooling management is an area that offers potential for
significant savings in terms of inventory control, product
quality and employee productivity. Most interest at this time
is being targeted toward inventory control. The establishment

of the Tool Management Association, General Services
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Administration national conferences, and efforts within the
Department of Defense, and nuclear and aviation industries
are indicators of the increased interest in tooling
management. Tooling management, however, remains severely
hampered by the absence of scholarly research and lack of

academic programs regarding tooling management systems.

The need for research in the area of tooling management
provided motivation for this study. There was also a need for
case studies in the area of tooling management. The Naval
Aviation Depot (NADEP) at Cherry Point, North Carolina
provided opportunity for study of a major tooling system in a
high technology manufacturing and remanufacturing facility.
This tooling management system was studied to determine the
system's effectiveness and effects on product and production
quality. The NADEP is comprised of about three thousand
employees and more than 125 shop facilities consisting of
about one million square feet of work space and hangar space.
Operations performed in those facilities include a wide range
of tasks such as overhaul, repair and test of jet aircraft
engines; overhaul and test of various aircraft including
helicopters, Harriers, other military fighter jets, and jet
transports; complete aircraft painting; repair on delicate

electronic equipment; plating; and advanced technology
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processes for repairing jet engine blades and vanes (engine
airfoils). The NADEP management embraces a form of Total
Quality Management (TQM) that was modified by the Navy and is
known as Total Quality Leadership (TQL). The NADEP has been
awarded numerous national and prestigious awards for improved
government service, cost saving initiatives and demonstrated
excellent management through employee involvement. The NADEP
was selected by the Department of Defense as a demonstration
facility for the implementation of TQM principles in the
federal government. Workload direct labor exceeds three
million hours per year and total workload dollar volume

greater than five hundred million dollars per year.

This study assesses user perceptions of the tooling
management system, effectiveness at the NADEP in terms of
tooling quality, effect of tooling on product quality, and
effect of tooling on productivity. The primary instruments
used were three separate surveys designed to appraise areas
such as lost time attributed to tooling, tooling quality, and
effect on production. The NADEP production machinists, their
supervisors and the supporting toolroom staff were canvassed
by these surveys. This study compares the perceptions of
these three groups concerning features and attributes of the

NADEP tooling management system. Further, the study measured
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various hidden 1losses in time involved with the tooling

management process.
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2. LITERATURE SURVEY

2.1 The Importance of Tools: Humankind has known since
the Stone Age that tools are needed for executing many forms
of work. Tools have become increasingly technical ever since
the fabrication of that first primitive axe as much as a
million and a half years ago.2 Tooling 1is now integrated
into our most complicated equipment and sophisticated
processes without which contemporary manufacturing and
construction could not occur. Carlyle related the importance

of tools to the human race when he wrote:

“But on the whole, man is a tool-using animal.
Weak in himself, of small stature, he stands on
a base at most for the flattest soled, of some
half square foot, insecure enough, has
straddled out his 1legs, lest the very wind
supplant him. Feeblest of bipeds three guintels
are a crushing load for him; the steer of the
meadow tosses him aloft like a wasted rag.
Nevertheless, he can use tools, can devise
tools; with these the granite mountains melt
into 1light dust before him; he kneads glowing
iron as if it were soft paste; the seas are his
smooth highway; winds and fire his unwavering
steeds. Nowhere do you find him without his
tools; for without tools he is nothing. With
tools he is all."

Further, our culture has recognized the importance of

tools through the incorporation of tooling-related phrases or
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sayings into our everyday speech. Consider familiar
adages such as "a carpenter is only as good as his tools®,4
"tools of the trade",5 "where the offence 1is, let the axe
fall"® or "the cutting edge of technology".? Intuitively

we all know about the importance of tooling.

Melnyk has stated ", ..tooling is essential to
manufacturing success. Without an effective formal tool
management and control system, firms cannot hope to compete
on speed, flexibility, cost and quality. Yet...tooling is out
of control. How can we expect to achieve manufacturing
excellence?"8 Mason offers that tool management is the
most denied area in maintenance and manufacturing.?
Company manaders generally do not get excited about tool
management until a major problem occurs (such as a production

shutdown or government audit).10

2.2 The New Trends: Global competition and the drive
for quality has changed our focus and strategies in industry
and service work.ll Trends in machining include multi-axis
and multi-function machining with both static and rotating
tools, identically designed for quick change and modular
flexibility.12 Jobs are moving toward a more

13

technologically oriented service work force. Tomorrow's
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methods will most certainly be different from today's as
technological efforts concentrate on machine and operations
efficiency, reduced operating costs and increased
productivity. Along with enhanced processes and demand for
better service comes increased requirements for and greater
dependence on tooling. These dynamics demand better tool
management. Melnyk made the argument that if there is no
proper management of the tool system, we have no idea of the
csgst to the production system.14 Further, lack of
management support will result in serious quality
deficiencies and production interruptions thereby incurring
additional cost and attendant inability to compete.
Industrial locations where successful tool management systems
have been introduced credit their success in part to tool
management.15 Melnyk is one of the few scholars actively

involved with research in the area of tooling management.

2.3 Past Practices: Why has there been a lack of tool
management over the years? The answer to this question can
also help explain the lack of growth in this area. A few

suggested answers follow:

- It is easy to expense tool purchases and forget

about them.16
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~ When we perceive that there is no problen,
there is no problem. We don't go looking. See no

evil and there is no evil.l7

- There is a misconception that tool management
is a simple problem that requires little

attention.18

- Compromises are made in processes and schedules
at the artisan level because of tool problems
that are unknown to the process developers and

at higher levels of management.l®

- There is an absence of academic research in
this area of operations, engineering,

manufacturing or management.20

- Tooling problems are often hidden by

outcomes.21

- There is a lack of attention to tool management

on a collegiate level. There are no courses in

the engineering or business schools that deal
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with the subject of tooling management.22

- There is a lack of knowledge of the true costs

associated with tooling.23

- There is a failure by management to involve

employees in the tool management process.24

2.4 The Cost to_Industry: What is the cost of tooling?

Mason estimated that four percent of all operating costs in
manufacturing are tooling procurements. He states that in the
aviation manufacturing industry, 12 percent is typical of
tooling purchase costs.?® The true cost of tooling and its
effect on product quality is unknown, since management has
done an inadequate job of identifying the costs involved with
poor quality and service.2® These costs are difficult to
gquantify and there have been few studies to show how to
develop appropriate methods to capture these costs. Mason

provides some scope to the problem of tool management:27

- Typically 30 to 60 percent of a shop's tooling
inventory is somewhere on the shop floor, lost
and expensed, with much of it stored away in

personal toolboxes.
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- Typically 16 percent of scheduled production
cannot be met because the tooling is not

available.

- Typically 40 to 80 percent of a supervisor's
time is spent looking for and expediting

materials and tools.

- Operators can spend up to 20 percent of their

time searching for cutting tools.

2.5 Tooling Education: Due in part to the lack of
industrial urgency, our schools offer no courses in tooling
management, and as a result, the seriousness of this
technical yet manageable problem continues to grow. 28 29
30  There are few writers and certainly no major leaders who
carry the torch on the issue of tool management.31 This
lack of attention and sense of urgency means that the
available 1literature regarding the subject of tools and
tooling management is extremely 1limited. The 1lack of
literature availability and management training in this area

has resulted in complacency among the leaders and managers of

industry.
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2.6 Computer Assgsisted Management: Traditionally, our

leaders and managers attempt to manage or gain control of
assets by implementing extensive bureaucratic measures.
Complicated bureaucracies do not belong in the toolroom as
they can and will be a hindrance to progress.32 However,
computers (a part of those bureaucracies established) have
been a necessary and useful tool for managers, when it is
recognized that the computers work for the system and that
the system does not work for <the computer.33 Managing large
amounts of inventory, keeping track of monies spent, and
writing reports are just some of the useful services that a

computer can provide.34

Brown discusses the problem of a lack of historical and
financial data, and points out that many quick and measurable
savings can be gained through implementation of even a
minimal tool management system. According to Brown, tooling
support can exceed all other costs on a project. This in
itself is good justification for good tool management.3®
Other problems that can be controlled by a good tool
management system include excess inventories, stockouts, lost
tooling, storage space problems, machine downtime, short tool

life, high premiums for rush orders, incorrect orders,
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unnecessary overtime, reduced output rates, increased tool
change costs, and the need for 1large supplementary

toolboxes.36

Brown goes on to say that, industry-wide, an immediate
reduction in inventory requirements of a conservative 20
percent has been experienced when a tool management system is
installed. Consumable products are reduced by as much as 50
percent. This can justify tooling control systems for many
companies. Good tool management techniques can result in
reduced staffing and will allow tooling costs to be charged
back to specific jobs. Better planning can be implemented
since 30 to 60 percent of a shop's tooling inventory is
somewhere on the shop floor, lost, forgotten and expensed.
Fully 16 percent of scheduled production nationwide cannot be
met because tooling is not available. Manufacturing
supervisors may spend 40 to 80 percent of their time looking
for and expediting materials and tooling. A metalworking
company can spend seven to twelve times as much on tooling,
jigs and fixtures as it does on capital equipment
expenditures. Tooling costs are as much as 30 percent of the
cost of the equipment it is used on.37 what is the cost of

a missing two-dollar tool?
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For want of a drill, the part was delayed.

For want of the part, the product wasn't built.
For want of the product, the order was lost.
For want of an order, the plant was closed.3

2.7 Technological Advancements: Tools continue to

become increasingly complicated, technical and expensive. The
variety of tools can exceed an individual's wildest
expectations. Tools are being designed for special one-time
use. Special metals and alloys are being developed to extend
the 1life of tools and improve their operational efficiency
and product quality. Tools are being designed for
multi-purpose use as well as unique applications. Special
coatings are being applied to improve performance

characteristics.32

Efficient use of tools is related to product cost
factors.40 Moriarty states that tooling must be utilized to
its wuseful life expectancy rather than being scrapped after
each use.?l This is difficult to do but some testing is
ongoing to determine maximum wear capabilities of commonly
used tools. Some computer software is currently available to
determine wear capability of a typical tool based on type of
tool, material, rate, speed, and other factors.42
Experimentation in this area is being done at the Rock Island

Arsenal where usage data is being captured so an estimate can
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made of life expectancy of a tool at any given time.43 By
capturing the type of material being processed, X, Y, and 2
axis location, spindle hp, spindle rpm, feed rate, and torque
information, models have been developed that predict tool
life expectancy, and to a limited degree, tool failure. The
tools are not being run intoc failure at this time because the
data 1is being accumulated from actual production work.
However, useful life of the tools employed in the project has
been increased by greater than 50 percent without a loss of
performance, quality or safety. The data has shown that the
tooling 1life expectancy is predictable, and that different

products and manufacturers can be compared.44

2.8 Value Adding Activity: Tool management must be a

value-adding activity, and not a system developed out of
distrust.4> Changing paradigms in manufacturing management,
and a heightened interest in quality and value, has created a
new manufacturing paradox: building a system for change while
managing the system for stability.4® Globalization, systems
awareness, developing a "sustainable" competitive advantage,
growing awareness of the people on the shop floor, and the
concept of selling the process versus selling the product are
all requiring a change in our thinking and planning.47 The

importance and visibility of tooling is now becoming a
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strategic issue.48 A new philosophy in tooling management
is growing that will help generate new industry now and in
the future. There is still a tremendous lack of experience
and knowledge regarding tool management.%2 Tooling is basic
to industry.50 Tooling management then, is an important
issue that needs serious consideration and can provide

substantial benefits to society.5}

2.9 The Contribution: Academic study and research is
needed to support education and to advance knowledge in this
specialized field of study. The writings discussed here
provided substantial reason to select the area of tool
management as a subject to study. The writings of Melnyk52
and Mason®3 give consideration to many of the traditional
managerial aspects of tool asset management. Brown®% has
given consideration to tooling management cost
justifications. Duggan,55 Long56 and Plute57 consider
the computer aspects of tooling management. Brown®® and
Moriarty59 have studied many important technical issues
having to do with efficient and economical tooling usage. The
teachings of Deming, stimulate interest in the effect of
processes and systems on the individual as well as product

quality.60 Deming's approach supports the idea of

researching the effects of the tooling management system on
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issues related to tooling users. Hence, the need for case

studies and evaluation of various tooling management systems.

A bibliography of literature reviewed during the
preparation of this thesis is provided as Appendix A.
Although not specifically cited by references herein, this
literature expanded my knowledge of tooling issues and likely
would be of use and interest to others studying in this

subject.
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3. SURVEY PROCEDURE

3.1 Tool Management Characteristics: A list of the

major characteristics and attributes considered important
relative to a tooling management system was developed by the
author and is provided as Appendix B. The attributes and
characteristics were developed from discussions with users of
tooling in various manufacturing organizations during the
last several years. The list was not pretested although the
characteristics evolved during years of experience with
tooling management and provided significant opportunity for
meaningful measurement of important tooling management
attributes. The 1list was divided into primary areas of
interest and those primary areas were further sub-divided
into more detailed groupings. The primary areas of interest
were: (1) tooling quality, (2) management quality, (3)
support services quality, and (4) production quality. These
four primary areas of tooling management were further
sub~divided into defining elements. The elements for the
primary area of management quality included process design,
training, maintenance support, tooling availability,
communications between employees and supervisors, budgeting,
job planning, tooling support, inventory control and staffing

of tooling support positions. The elements for the primary
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area of tooling quality include tooling design, applicability
to the production process, availability, cost, safety,
maintainability and procurement. The element "procurement" is
additionally divided into defining fundamentals that include
cost, vendor considerations, timeliness, research,
manufacturer reputation, user considerations, order quantity,
available tooling features, tooling usage, and one-time use
versus multi-time usage. Elements for the primary area
of support services quality include proximity to worksite,
adequate stocking, operating tooling preventative maintenance
system, responsive complaint system, areas specific to the
support services staffing including organization,
friendliness, preparation, knowledge of tooling, and desire

to provide a professional service.

The three primary areas of management quality, tooling
quality, and support services quality are supporters of the
fourth primary area "production quality." Production quality
elements include lost time due to rework, lost time due to
tooling availability, 1lost time on production equipment,
lost time of personnel, timeliness of the produced work,
product quality, productivity, job safety, material costs
related to tooling errors, malfunctions and failures,

profitability, productivity, consistency, capability of the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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process, customer satisfaction, and quality of worklife.
Quality of worklife was sub-divided into the sub-elements
system ease of usage, personal job satisfaction, stress, and

comfort level.

The four primary areas and their elements were used as
guidelines to aid in the development of the three surveys
used in this study. The first survey was designed to evaluate
machinist perceptions. The questions from that survey were
used or modified as appropriate for two additional surveys, a
supervisor survey and a toolroom staff survey. The latter two
surveys employed the questions used on the machinist survey
with revision to reflect the perspectives of the toolroom
staff and the supervisors. Changes were held to the minimum
possible, however, to allow perception comparison among the
three different groups. The machinist survey is provided as
Appendix C, the supervisor survey as Appendix D, and the
toolroom survey as Appendix E. A cross check was made between
the survey questions and the primary areas and elements to
ensure that each of the primary areas of interest was being
measured and that none of the primary areas of interest was
being over or under emphasized. Survey question relationship

to the primary areas of interest is presented in Appendix F.
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3.2 Constructing the Machinist Survey: The first issue

was whether the survey questionnaire should have written
answers or multiple choice answers. A test calling for hand
written responses might result in limited feedback, while
multiple choice questions needed to be developed in a manner
that would not be 1leading to ensure unbiased ansvers.
Further, questions requiring written responses would be
difficult and time consuming to quantify. With consideration
of the pros and cons of both survey types, a decision was
made to develop a survey that would be primarily made up of
multiple choice questions, with an allowance for additional

voluntary written responses.

The second consideration was the number of selections
to be used in a multiple choice question. The value of having
few selections or many selections and whether there should be
even or odd number of question answer selections were also of
concern. This consideration resulted in the decision that the
survey dguestions would have the o0dd amount of five

selections. 61

The survey questions were prepared and formatted to the
survey style selected above. The questions were thoroughly

reviewed to determine if all of the tool management
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attributes in Appendix F were being measured. This was
achieved by cross checking each question against each
attribute in the table. Considerable effort was made to
maintain unbiased language that would also be positive, easy
to read and understand to obtain accurate information by

avoiding misinterpretations.

Originally the survey was to be administered as an
interview. This method was considered to be the process that
would give the most accurate information, and follow on
questions could be asked if desired. During the survey
preparations, however, it was determined that the interview
method of administering the survey would be too time
consuming and that the questions might be interpreted
differently depending upon the tone of administrator's voice.
Therefore, the final method selected for survey
administration was to allow the respondents to independently

read and answer the survey questionnaire.

3.3 The Test Survey: The test population for the survey
was a group of five machinists selected from the facilities
maintenance and repair machine shops, since those machinists
utilize the same tool management system as those in the

proposed survey population and the trades were very similar.
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The five machinists were selected from the first shift
machinists by the supervisor of the facilities maintenance
and repair machine shop. Prior to administering the survey
test the president of the local union representing all
machinists at the NADEP was consulted with union approval

resulting.

The test surveys were conducted over a period of three
days individually with the five machinists selected to
participate in the survey test group. Prepared instructions
included as Appendix G were read to each of the machinists.
The survey questionnaire took approximately 45 minutes to
complete in this manner. A short 1list of lessons 1learned
during the test surveys included: (1) the need for specific
instructions, (2) open questions received few responses, (3)
provide value options for estimated values, (4) reword
questions 38a, 39a, 40a, 4la, 52a, (5) quantitative questions
should have a "zero" or "none" option, and (6) the list of
tool management characteristics appeared to be accurate for
this survey. Based on those lessons, several minor editorial
changes were made to the survey. It was also determined that
the test would be proctored by an independent unbiased

individual.
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3.4 Constructing the Toolroom and Supervisor Surveys:

As mentioned previously, the toolroom staff and supervisor
surveys were developed from the machinist survey, with the
idea of comparing respective responses. Questions remained
the same as the machinist surveys except that wording was
revised to reflect the perspectives of the supervisors and
toolroom staff. No consideration was given to adding
questions or to further alteration of the survey questions
for the toolroom staff or the supervisors, since the intent
was to make each survey as similar as possible. The finalized
machinist, supervisor and toolroom staff surveys are included
with this dissertation as Appendices c, D, and E

respectively as identified previously.

3.5 Conducting the Machinigt Survey: All machinist

surveys were administered in a controlled classroom
environment, with about 25 participants at a time. Survey
sessions were held at the beginning of the first and second
shifts and near the end of the shift for third shift
machinists. All machinist surveys were administered during
the week of August 25, 1992. The survey sessions were
proctored by a computer software technology cooperative
education student from a local community college. None of

the survey participants were personally familiar with this
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person. The proctor read prepared instructions, included as
Appendix I, which explained the purpose of the survey and
provided details such as how to indicate responses, handed
out surveys, collected completed survey forms but played no
other role in this project. The population surveyed consisted
of all 110 machinists who work in the production machine
shops at the NADEP. These individuals perform aviation parts
manufacturing and remanufacturing and aviation production
overhaul functions typically associated with the machinist
trade. The population included personnel with varying levels
of experience, education and Jjob grades as discussed in

chapter four.

3.6 Conducting the Supervisor Survey: The supervisor

surveys were handed out on September 2, 1992 to the seven
individual supervisors responsible for the work assigned to
the machine shops being surveyed. The superviscrs were asked
not to discuss the survey with each other. The instructions
accompanying the surveys requested that the surveys be
completed and returned by September 16, 1992. After an
additional week with no responses, the surveys were collected
from the supervisors on September 23, 1992. The supervisor
instructions are included as Appendix J. Demographics of the

supervisors are discussed in Chapter 4.
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3.7 Cconducting the Toolroom Survey: The toolroom staff

surveys were administered on September 16, 1992 by the
toolroom supervisor. Prepared instructions, Appendix K, were
read to the group of participants (eight tools and parts
attendants) who provide the toolroom service to the machine

shops. Demographic information is discussed in Chapter 4.

3.8 Data Analysis: When all of the surveys had been
completed, statistical information was derived using the SPSS
statistical software package.®? The collected data were
reviewed in many different ways to determine if there was a
difference between different demographic groups of
machinists. For example, evaluations were made of the
machinist survey based on sex, age and education level. No
significant differences in the responses were detected. For
this reason, no further consideration was given to
demographic groupings. Since the toolroom staff and
supervisory populations were so small, no attempts were made

to analyze the data demographically.

The survey answers had been divided into five separate
categories to comply with the Likert survey format.53

Discussions with some of the survey participants after the
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surveys had been completed, however, showed considerable
differences in the interpretation between the five
categories. The distinction between the answers of "agree"
and "strongly agree", and of "disagree" and "strongly
disagree" was difficult to interpret considering that
everyone had a different concept of what "strongly disagree"
and "disagree" or "agree" and 'strongly agree" mean.
Therefore, the results of the surveys were evaluated by
considering the sum of the answers to groupings consisting of
"agree" and "strongly agree" in one group and "disagree" and
"strongly disagree" in another dgroup. Percentages were
determined by dividing the total number of answer selections
for an answer grouping by the individual survey population.
Lack of an answer and "neither agree or disagree" were
considered during the data evaluation although there is no
further discussion of that category in this study (those
answers never received the major response.) The raw results
of the machinist, supervisor and toolroom staff surveys are
included as BAppendices L, M, and N respectively. The
machinist and supervisor written responses are provided as
Appendices O and P respectively. There were no toolroom staff

written responses.

3.9 Computing Machinist Time Losses: Questions one
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through seventeen were designed to measure various machinist
time losses resulting from the tool management system.
Responses were sought in terms of time 1lost during the
typical day because of various situations. Respondents were
required to quantify those losses. The quantifications were
divided into five +time groups: (1) less than half an hour
lost, (2) more than half an hour but less than one hour lost,
(3) more than one hour but less than two hours lost, (4) more
than two hours and 1less than four hours lost, and (5) more
than four hours lost. Also, the number of incidents per day

were measured.

Formulae were devised and used to calculate the total
number of hours lost in Questions 1 through 15. Question 17
also dealt with time, but was considered to be constructive
time, not lost time, because it considered the issue of time
spent by the machinists and supervisors communicating. The
formulae were designed to be conservative yet realistic. The
total hour losses were based only on "agree" and "strongly
agree" responses. Next, the time lost per answer was set at
the 1low point and again at the high point for each of the

time categories.

Having set those parameters, the hours lost were
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calculated by two methods. The two methods provided a range
of time lost, from low to high. The first method calculated
the low estimate of machinist lost time. This calculation was
determined by multiplying the lowest possible combination of
time answers by the total number of "agree" and "strongly
agree" responses. For example, if there were ten "agree" and
"strongly agree" answers, and ten or more responses that
indicated a 1less than half hour 1loss per day, then the
calculated 1loss was considered to be ten times zero (the
lowest combination for the time category.) This calculates to
no time 1lost each day. If only five of the responses
indicated 1less than half an hour lost per day, and five or
more indicated one half to one hour of lost time per day, the
calculation would be five times zero hours plus five times
one half of an hour for a total of about two and one half

hours.

The second calculation established the high estimate of
time 1lost. This calculation was determined by multiplying
highest possible combination of time answers by the total
number of "agree" and “strongly agree" responses. For
example, if there were ten "agree" and "strongly agree"
answers, and ten or more responses that indicated more than

two hours but less than four hours lost per day, then the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

28



calculated 1loss was considered to be ten times four hours
(the highest combination for the time category.) This
calculates to 40 hours lost each day. If only five of the
responses indicated more than four hours lost per day, and
five or more indicated more than two and less than four hours
lost time per day, the calculation would be five times four
hours plus five times five and one half hours®? for a total

of about 47.5 hours.

The two methods gave the extremes. In the examples
given above the time lost would have been from an extreme of
no time lost per day to 47.5 hours lost per day. The workload
for the group of machinists was approximately 850 hours per
day six days per week during the time frame that the survey
was conducted.®? The hours calculated by using the
calculation methods were then converted to percentage of
production hours lost. This was done by dividing the number
of hours lost by 850 hours. The resulting percentage was
provided to enhance the understanding of the magnitude of the
losses reflected by the surveys. Using the examples, the
resulting percentages would be from zero to 5.6 percent of
the daily workload. A compilation of the results of the

calculations is included as Appendix Q.
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4. Results and Discussion

4.1 Machine shop Background: The diversity of the work,
and the development of the various functions performed at
NADEP over the years, led management to create two major
machinist work centers. One machining center consists of
conventional machining operations. This machinist group
primarily supports work relating to jet engines, helicopter
transmissions and aircraft ground support equipment.
Approximately 43 percent of the NADEP machinist population
work in this machining center. A second machining center
consists of a conventional machine shop and a computerized
numerically controlled (CNC) shop. This group performs
manufacturing work, aircraft support work, and other types of
general machining work required to support aircraft overhaul
work at the NADEP. Here can be found about 52 percent of the
machinist population (15 percent in the CNC shop and 37
percent in the conventional shop.) Five percent of the
machinist survey respondents did not indicate which shop they

worked in.

4.2 Machinist Demographics: The demographics of the

machinist population as measured by this survey can be viewed

in Charts 4-1 and 4-2. Chart 4-1 shows that 78 percent of the
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employee population work in conventional machine shops using
conventional machining equipment such as lathes, grinding
machines and others. Fifteen percent of the population work
in the CNC machine shop. About seven percent of the
population did not identify themselves as either CNC or
conventional, however, based on actual population counts,
they are likely to be conventional because about 85 percent
of the machinists are in the conventional machinist

shops.66

The experience level of the machinists, as displayed on
chart 4-~-1, varies; however, about 48 percent of the
population have between six and 15 years of total experience.
The United States Government wage grade levels tend to
reflect the experience 1level with a majority of the grades
falling in the skilled working grades. The mean grade was
WG-9.4. The grade structure follows the Office of Personnel
Management (OPM) guidelines67 for pay setting and staffing
qualifications and generally works as follows: the higher the
grade, the greater the skill and training required, with
higher wages resulting. The WG-2 grade in this case is a
cooperative education student entry 1level. Grades WG-6
through WG-8 are the middle worker 1levels that include

helpers and personnel at varying levels of skill and
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training, while the WG~9 and WG-10 grades are considered to
be fully trained and experienced machinists. The WG-11 grade
is used as a pay 1level for the CNC machinists. BAbout 14
percent of the personnel are at the WG-11 pay grade basically
mirroring the population of 15 percent that work in the CNC
shop. Over half of the population (55 percent) works on
first shift, 28 percent of the population works on the second
shift while seven percent of the population works on third

shift.

Approximately 27 percent of the machinists completed
the apprentice program operated at the NADEP. Forty four
percent of the machinists graduated from a technical school,
while 61 percent of the machinists have had some college
training as shown on Chart 4-~2. Thirteen percent earned
associate degrees and four percent earned bachelor degrees.
Not nmeasured by the survey, but 1later confirmed, is that 98
percent of the population graduated from high school. The
group was about 87 percent male and eight percent female

(five percent did not indicate sex.)

4.3 Bupervisor Demographics: Supervisor demographics

are shown 1in Charts 4-3 and 4-4. The supervisors are

distributed between the conventional machine shop and the
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CNC machine shop proportionately when the following is
considered. The CNC machinists comprise 15 percent of the
machinist population and the conventional machinists make up
78 percent of the machinist population (six percent did not
specify shop.) However, supervisor responses showed 43
percent supervised conventional machinists and 43 percent
supervised CNC machinists. Further investigation showed that
the second and third shift supervisors supervise both CNC and
conventional machinist shops. The majority of the supervisors
had from 11 to 15 years of experience, although up to 39
years of service was reported. Gender analysis shows that 86
percent of the supervisors were male and 14 percent were
female. Job grades were at the WS-10 level (71 percent) and

the WS-11 level (29 percent.)

Chart 4-4 shows that all supervisors are high school
graduates. Fifty seven percent are apprentice program
graduates and 29 percent are technical school graduates.
Eighty six percent had taken some college courses with 14

percent having earned a bachelor's degree.

4.4 Toolroom Demographics: The toolroom at the NADEP is
chartered to procure, store, issue and maintain all tools,

including cutting tools, handtools, and hand operated power
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tools. Experience level 1is demonstrated by the toolroom
demographics, where more than half of the employees had less
than five years of experience. Toolroom personnel are among
the 1lowest paid at the NADEP. The highest non-supervisory
grade level is WG-6, with an entry 1level of WG-4. 68 a11
toolroom staff surveyed graduated from high school. Sixty two
percent of the toolroom staff have attended college with
twelve percent having completed an associate degree. Toolroom

demographics are displayed on Charts 4-6 and 4-7.

4.5 Time Losses - Searching for Tools: The machinists

indicated that they spend time on a daily basis looking for
tools. Chart 4-7 shows percentages for responses to questions
in the surveys dealing with time lost while searching for
tools. The majority of machinists showed that they spend time
searching for tools in their shop (73 percent), looking for
misplaced tools (72 percent), acquiring tools at the toolroom
(59 percent), and searching for alternate tools (56 percent).
Two differences between the supervisor survey and the
machinist survey for this group of questions was that only 14
percent of the supervisors felt that the machinists spend
time searching for tools in the shop, and about 43 percent of
the supervisors indicated that machinists spend tinme

searching for misplaced tools. Daily losses associated with
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searching for tools, were estimated to be from about 31
percent to 194 percent of the daily machinist workload.
Although the upper percent of time lost seems high, consider
that the survey attempts to measure the time lost by others
as well as the machinists. The time lost was split between
the machinist and other persons, however, the time lost is
being compared to the machinist workload. The time lost
searching for tooling exceeds estimates made by Mason. 89
Mason had estimated that the machinists 1lose approximately
twenty percent of their time searching for tools. Mason's
estimates were not based on any specific studies however.
Mason also stated that 30 to 60 percent of the tooling is
lost in the shop. This survey did not measure inventory
losses, however, the survey would tend to support the concept
that tools are lost in the shop because of the amount of time
the machinists spend searching for tools. Searching for
tools was the most costly 1loss of time indicated by this
group of machinists. Chart 4-8 displays the losses for each
of these questions. As a note of interest, the toolroom had a
significant tool management computer system for tracking
tools that was in use at the time of the survey. The systenm
had become obsolete and unreliable and a replacement system

had been selected, and in fact was installed approximately

two months after the surveys had been completed. This fact is
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mentioned here since a good computer system might be useful
for tracking tools, and could help to avoid lost tools in the
shops and therefore 1lost time searching for lost tools. A
follow-up survey might help in determining whether a
sophisticated computer system does help to reduce losses of
this nature at the NADEP. Searching for alternate tools
sparked numerous written comments. Machinist written answers
pointed to many reasons that might be causes of time loss. An
example of a time consuming problem was the time 1loss
associated with the need to readjust or rebuild fixtures to
fit or utilize alternate tools. Artisan written responses are

included as Appendix O.

4.6 Time lLosses - Poor Tool Quality: As shown on

Chart 4-9, productive time losses related to poor quality
tooling (with no apparent damage to product) was the next
highest time 1loss area suggested by the machinist survey
responses. In this instance about 50 percent of the
machinists 1lose time on a daily basis related to the quality
of tooling and its impact on production speed and efficiency.
This amounted to a 1loss of from about six percent to 41
percent of machinist workload hours as shown on Chart 4-10.
Employees indicated that the use of lower quality tooling has

an adverse affect on product gquality. The machinist written
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responses here indicated that poor quality tools require more
maintenance and suggested that tool maintenance should be
performed by shops other than where the machinists work.
There were two differences between the machinist and
supervisor surveys. The first was that 71 percent of the
supervisors feel tools are being repaired daily because of
poor quality of the tools received, versus about 55 percent
for the machinists. This might have a relationship to the
relatively small population of the supervisors. It is
possible that one of the machine shops is experiencing more
problems with tooling than another. The surveys, however, did
not measure that characteristic. Also, about 30 percent of
the supervisors feel time is lost daily due to inefficient or
outdated tools, compared to 59 percent of the machinists. The
author suggests that the difference between the
machinists and the supervisors in this area might be a
function of communications. The problem is accepted and dealt
with by the experienced machinist and not communicated to the

supervisor.

4,7 Time Losses - Repairs to Products: The third

iargest 1loss 1in productive time is caused by repair of
products damaged by poor quality tools, misuses of tools or

nonavailability of the proper tools. The respondents believed
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that these problems had a negative impact on product quality.
Survey results are shown on Chart 4-11. Approximately one
guarter of the machinists indicated daily problems relating
to these issues with daily losses amounting from about two
percent to 81 percent of daily machinist workload. The
specific percentages are shown on Chart 4-12. Additional
material costs indicated by the machinists ranged from five
dollars to thousands of dollars for each incident. Material
costs could be a significant issue considering  that the
machinists state that damage to products, due in part to
tooling quality and usage, occur as many as 50 times per day.
Numbers of incidents are shown in Chart 4-12a. However, the
greatest cost could be in customer dissatisfaction should a
defective part be passed on. Inadequate information was
provided by the survey to properly analyze this issue

because customer satisfaction was not measured.

4.8 Communications: The machinist, supervisor and
toolroom personnel agreed that communications about tooling
take place daily. Survey results can be seen on Chart 4-13.
The machinist survey indicated that approximately one to
three percent of their time is spent in discussions with the
supervisors daily. Further, it is interesting to note that

all parties agreed that the communications improved both
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product quality and productivity. The only difference between
the surveys was that 54 percent of the supervisors indicated
that there was improvement in quality due to communications
while 88 percent of the machinists feel there was an
improvement in quality. Specifics were not asked for nor were
they given for how product quality was improved or how

production increased by these communications.

4.9 Toolroom Service: When asked if the toolroom
provides the desired service, about half of the machinists
agreed that the service met their needs. The toolroom and
supervisor surveys showed a higher level of satisfaction than
the machinists relating to the tool room service. Machinist
dissatisfaction, however, was indicated when the service was
further explored. Concerns of the machinists included tools
that are not in working order, tools received were not as
desired, some tools are not maintained properly, and the
tools 1issued by the toolroom are not of high quality.
Conversely, the toolroom was given high scores for ensuring
that the +tools were calibrated and issued with safety
devices. This might be attributed to the work certification
system that demands high accuracy and frequent documented
calibration cycles. Mixed reviews resulted when asked if the

toolroom provides a professional service. About 35 percent of
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the machinists and 75 percent of the supervisors agreed that
the toolroom provides a professional service. The term
"professional service" was not defined. The difference in the
perceptions might be related to the fact that the toolroom
had worked with the supervisors during the previous year to
correct various problems. An interesting factor is that in
all cases that measured specific service values, the
supervisors and toolroom staff indicated from 30 percent to
50 percent higher perceptions of satisfaction than the
machinists. The author suggests that this also might be a
factor of the relationship that the toolroom and supervisors
shared during the previous year. Finally, when asked if the
NADEP does a good job of providing tools, 40 percent of the
machinists stated that they agreed, while the toolroom and
supervisor surveys reflected a 65 percent agreement level.
About 55 percent of the machinists feel the NADEP tooling
program affects the quality of work in a positive manner.
Refer to Charts 4-14 and 4-15 for this information. In the
opinion of the author improved toolroom training, higher
skilled toolroom staff and reliable computer services are

needed to improve the toolroom services.

4.10 Toecling Satisfaction: The machinists indicated a

low satisfaction with the quality of tools that they receive.
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Almost half (48 percent) of the machinists responded that the
tools received at the toolroom are not of high quality and a
proportionate amount said that they did not have the quality
of tool needed, compared with 22 percent who felt that the
tools received were of the quality needed. All three surveys
agreed that the tools received at the toolroom window are not
of high quality, but the supervisory survey indicated that
the tools received are of the guality needed. A note of
interest here 1is that the toolroom has made efforts to
improve the quality of tooling procurements during the year
prior to the survey. At the time of the survey, new tooling
received as a result of those procurements was beginning to
be made available for issue. The effect of the new tooling on
customer satisfaction could not be measured, since that
effort was so new. The three groups surveyed overwhelmingly
agreed that a higher quality tool would improve product
guality, production quantity and efficiency, and workplace
safety. No specific examples were given to help explain what
was meant by poor quality tools. (This 1is a very important
issue, however, would require additional interviews which is
beyond the scope of this study.) Yet, peculiarly, as shown in
Chart 4-16, when asked if the tools that they are issued
affect quality, quantity, efficiency and safety in a positive

manner, the machinists responded with an average 60 percent
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positive satisfaction. The supervisory and toolroom surveys
tended to echo the positive feelings in this area. Issues
raised by the machinists regarding tooling quality include

the following:

- The procurement of low quality tooling is a

waste of money.

- Poor quality tooling requires more frequent
replacement of the tools. This creates
unnecessary downtime, additional administrative
work, more frequent trips to the toolroom and

potential damage to the product.

- Lower quality tools break more frequently. They

also require more maintenance.
- Higher quality tools would increase production
through longer cutting times between replacement

and faster feed rates.

- Efficiency is directly related to tool quality.

4.11 Responsgibility for Tooling Management: Questions
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that dealt with tooling responsibility, Chart 4-17, brought
some interesting responses. The three surveys indicated a
high percentage of agreement that management, supervision and
toolroom workers share the responsibility for ensuring the
proper tools are available. The machinists, however,
reflected that they were mixed on their own responsibility in
the matter, with 40 percent indicating they were responsible
and 31 percent indicating no responsibility. The supervisors
and toolroom, though, attributed nearly no responsibility to
the machinist. One suggested reason for this is that the
NADEP tooling management system excludes the workers (in this
case the machinists) and the +toolroom is assigned the
responsibility to procure, maintain and issue all tools. The
NADEP provides all tools to the employees. Also, the three
surveys assigned little or no responsibility to production
control. (It should be noted here that production control has
been more closely associated with material expediting than
with tool availability at the NADEP.) The area of planning
and estimating also generated mixed responses. Whereas the
machinists generally felt that planning and estimating had no
responsibility in ensuring that the proper tools are
available, sixty percent of the toolroom staff and eighty
percent of the supervisors agreed that planning and

estimating had a high degree of responsibility. The NADEP

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

43



planning and estimating group only estimate worker time and
materials and have nothing to do with tooling issues. All
surveys were in agreement that tools are not properly planned

for jobs with approximately 70 percent agreement here.

4.12 Tooling Budgets: Survey results for tool budgets
and funding are found on Charts 4-18 and 4-19. Funding of
tooling showed a considerable amount of misunderstanding in
all of the surveys, perhaps with good reason. Estimates of
annual expenditures varied from less than ten thousand
dollars per year to greater than one million dollars per
year. During the fiscal year beginning October 1, 1991 and
ending September 30, 1992, approximately 950 thousand dollars
was spent on tooling at the NADEP and an estimated additional
1.5 million dollars was spent on tooling received as a part
of the cost of industrial equipment procurement.70 When
asked if enough money is allocated, more than 70 percent of
the toolroom staff and machinist surveys indicated "neither
agree/disagree", while 57 percent of the supervisors felt
that there is insufficient funding allocated. It was
confirmed that tooling expenditures have not exceeded

71 and

budgeted and authorized amounts in the last ten years
there were no documented cases of refusal to procure specific

or additional needed tools. In the opinion of the author,
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budget and expenditure information should be readily
available to all interested personnel. Machinists should be
invited to participate in the tooling procurement process to
help improve the quality of tools being ordered, to increase
machinist awareness of the problems that are encountered in
the procurement system, and to encourage up-front
consideration of tooling features. Machinist participation
would help to raise the understanding of the cost of
tooling and would certainly improve communications. There was
very little disagreement with the idea that there is waste in
the NADEP tooling program. Most comments on this subject
related to the procurement and disposal of inferior quality

of tools. Chart 4-20 depicts the data on this issue.

4.13 Tooling Information: Availability of tooling

information, shown on Chart 4-21, was another area that
showed a significant difference between the machinist survey
and toolroom and supervisory surveys. While the machinist
surveys indicated that tooling information is not readily
available, the supervisory and toolroom surveys showed
overwhelming belief +that information is readily available.
Only 35 percent of the machinists feel they have a say in

tool selection compared with 58 percent of the supervisors.
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4.14 Management Support: The toolroom staff and
supervisor surveys agreed on many issues and management
support of tooling needs was no exception. On Chart 4-22, all
of the respondents to the toolroom and supervisory surveys
felt that management supports tooling needs. In comparison,
only 39 percent of the machinists agreed that management
supports tooling needs. Further, 70 percent of the
supervisors felt that new ideas were considered freely, while

only 39 percent of the machinists agreed (Chart 4-21.)

4.15 Training: Training in the use of tooling presented
a situation where the supervisory and machinist surveys
agreed as shown on Chart 4-23. Over half of the respondents
in the machinist survey agreed that the machinists had
received adequate training in the use of tools. On the other
hand, 75 percent of the toolroom staff felt that they,
unlike the machinists, had received inadequate training. This
might have been influenced by the fact that the machinists
are required to meet rigid certification criteria and have
instructors readily available, while the toolroom has no
organized training program. Interestingly, there were several
written comments in the machinist and supervisory surveys
that stated that the toolroom needed more training in tools.

Supervision and management were generally held responsible
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for ensuring proper training. Tooling is a valuable asset
that 1is increasing in technological sophistication. 1In the
opinion of the Author, the toolroom staff is inadequately
trained to deal with the highly specialized issues associated
with tooling. This contributes to losses caused by improper
storage and handling, poor tooling maintenance, and

communications problems.

4.16 Quality Issues: on issues of quality, all survey
responses on questions relating to tooling effect on product
quality, were above 40 percent in agreement that tooling had
a positive affect on quality. One explanation for this
relatively 1low percentage is related to the machinist
perception that the quality of tooling is poor. The TQL
philosophy embraced by the NADEP stresses the importance of
all parts of the system on product quality. Tooling is only
one of those parts of the production system. Therefore, the
tooling might be considered to have little effect on product
gquality, or the machinist skills might be considered to
compensate for tooling quality, by those who do not believe
that the tooling does not have a positive effect on product

guality. These responses are shown on Charts 4-24 and 4-25.

4.17 Planning: The final issue considered by the
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surveys was that of planning. Planning issue responses can be
seen on Chart 4-26. None of the toolroom staff, ten percent
of the machinists, and 16 percent of the supervisors indicate
that jobs are properly planned for tools. About 35 percent of
the machinists and about 55 percent of the supervisors and
toolroom staff believe that the tools needed by the
machinists are received in a timely fashion and that the
variety of tools needed are available. As previously
discussed, there are considerable 1losses resulting from
untimely receipt of tooling. Tooling is not generally
considered during the Jjob planning process. Tooling
consideration occurs_prior to Jjob release to the production
shop only when the CNC programmers initially design a new
computer program for the CNC equipment that requires a
special tool. Also, tooling is given advance consideration
when a new weapon system is introduced to the NADEP. Survey
results indicated agreement between the machinists,
supervisors and toolroom personnel that time is spent daily
searching for alternate tools. The lack of advanced planning
could be a cause for non-availability of tools. Over half of
the respondents indicated problems in this area resulting in
a daily loss of from about six percent to eleven percent of
machinist production labor. The costs involved with delaying

the start of a work project was not measured by this

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



research. The impact that can result, however, is less
efficient use of equipment, backlog of other workload, impact
on customer needs caused by delays, potential quality
problems, unnecessary build-up of stock levels awaiting use
and clutter caused by the excess inventory. Chart 4-27
displays the cumulative daily losses by all
personell associated with the particular job as identified by
the machinists. Total labor loss estimates range from 50 to
300 percent of the machinist workload (including losses of
other associated personnel.) Although it should be recognized
that not all losses can be attributed to planning, the author
suggests that planning could be a major cause for the losses

detected by this survey.
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5. CONCLUSIONS

Tooling is a sophisticated asset and its management
requires close attention to many details. The realization
that good tooling management can result in significant
savings through inventory reduction, increased productivity
and improved product quality is a prerequisite of
establishing a quality tooling management system. This case
study determined that daily losses could be greater than the
workload assigned to those machinists. Nearly all of the
losses were technically manageable, but require substantial
improvements in the existing tooling management systen.
Communication, employee participation, sound planning,
training, better inventory management, technical information
availability and statistical process <control are all
important ingredients that can improve this system and

provide the desired tangible and intangible benefits.

5.1 Demographics: The machinists and supervisors as a
group were highly educated and trained. They also showed much
experience in their trade. The toolroom staff has much less
education and experience. A sophisticated production
workforce such as the machinists requires equally well

trained and experienced support groups. The toolroom staff is
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not an exception, particularly in an organization where the
major responsibility for tooling management falls upon the
shoulders of the toolroom staff. Steps should be taken to

increase the toolroom staff education and experience level.

5.2 Time Losses: Major losses result from
inefficiencies in the tool management system on a daily
basis. The greatest losses resulted from searching for
tools. An improved computer tooling management system
recently installed should help to eliminate some of the time
losses associated with this category. It is extremely
important that the machinists have the capability of querying
the system database to determine if and where tools are
available. Further, the machinists should be encouraged to
utilize that system. As a stakeholder in the tooling process,
the machinists should be invited to participate with the
toolroom in finding ways to make the tools more available to

the users.

5.3 Quality of Tooling: The quality of tooling is not
as expected by the machinists. New procurement methods that
might help improve the quality of available tools could not
be measured by this survey. Efforts of this type should

continue. This is another area where the machinists should be
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a participant in the process. If the machinists perceive
that the quality of the tooling received is poor, the highest
quality tool may not ever change their minds. Further, the
possibility exists that the highest quality of tool is
available, yet the feature desired by the machinist is not a
part of that tool. Without machinist participation, issues

such as just mentioned may continue unresolved.

5.4 Tooling Calibration and Maintenance: Calibration

was considered to be satisfactory. Tooling maintenance is
otherwise considered to be poor by the machinists. This is a
problem that requires additional considerable management
support. The toolroom does not have the required staff to
support the work needed to maintain the tooling. Additional
personnel are needed in this area, however, that in itself
will not solve the problem. Training and experience are
needed by those being tasked with the maintenance of the
tools. The author does not recommend that another
organization be tasked with tool maintenance, since this
would create a more complex tooling management matrix and

could lead to further confusion and delays.

5.5 Tooling Budgets: Tooling budget information was not

available for review by the personnel surveyed. There is a
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perception that insufficient funding is provided for tooling.
Sufficient funding may be allotted for quality tooling, since
there have been on tooling requests refused and money is
usually available at the end of each fiscal vyear. The
availability of budget information might help all personnel
understand the cost of tooling and 1lead to a greater
appreciation of the need to properly maintain and utilize

tooling.

5.6 Tooling Program Waste: - There was considerable
agreement that there 1is waste in the tooling management
program. The area of waste most often identified was the
procurement of poor quality tooling that was disposed of due
to short tool life, required premature disposal or slowed the
production quality or quantity. This can only be resolved
through selection and procurement of the proper quality

tooling.

5.7 Tooling Training: The machinists through the

apprentice and certification programs receive adequate
training in the use of tooling. The toolroom staff needs
training. The author suggests that the instructors used to
train the machinists could also help train the toolroom

staff. An organized and documented training program should be
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developed and then conducted. Courses should include
technical issues, customer service issues and toolroom

specific topics.

5.8 Tooling Planning: There is no organization

specifically tasked with tooling planning. Tooling aspects
for the various production jobs are not properly planned.
Stakeholders should participate in the planning process.
Planning, however begins when a Jjob 1is conceived, and
therefore the tooling requirements need to be determined at
that time to provide as much time as is possible to procure
specialized tooling. -  This could be tied into the tooling

management computer system.

5.9 Toolroom Services: There were several tocolroom

services that could be improved. These include response time
at the toolroom tool issue area, tooling maintenance, and the
provision of tooling information. These 1issues can be
improved through training, better toolroom layout, and an

improved and reliable computer system.

5.10 Product Quality: Products are being damaged on a

daily basis due to tooling. This is the most important reason

for improving the toolroom maqagement systemn. A team effort
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to make the changes in the system such as those mentioned
above and others is crucial to minimizing any product quality

problens.

5.11 gtudy Critique: Although considerable effort was
made to design a survey that would be easy to understand and
interpret, limitations were encountered. The first limitation
was in not defining the difference between "agree" and
"strongly agree", and "disagree" and "strongly disagree". The
differences might be of intzrest. Second, follow-up questions
were not asked to further probe or explain response meaning.
In many cases this might have provided valuable additional
information. The list of tool management attributes was found

to be accurate for this survey and would be used again.

5.12 Need For Future Research: The need for further

research exists and the opportunities are many. Many areas
addressed by this study provide opportunity for further
research. For example, how do the findings of this study
apply to other organizations? Did the new computer system
have the desired effect on the tooling management system? Did
the new procurement procedure have the desired effect on the
system? A study could be made to determine the validity of

the time 1losses identified by this survey. Finally, a
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financial study could be made +to determine actual costs
related to various aspects of tooling management. For
example, do higher quality tools (hence more expensive)

provide a pay back?

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

70



REFERENCES

1. R. C. Davis, Ph.D., Industrjal Organization and Management,
Harper & Brothers Publishers, New York, 1957.
2.
Anon., Grolier's Illustrated Encyclopedia, Grolier Inc.,
Novato, 1990.
3.
T. Carlyle, Sartor Resatus, 1833-1834, Book 1, Chapter 5.
4.
Anon.
5.
Ibid.
6.
W. Shakespeare, Claudius, Hamlet (1564-1616).
7.
Anon.
8.
S. A. Melnyk, Ph.D., C.P.I.M., in a speech to the National
Tool Management Conference held in Milwaukee, WI,
December 9, 1991.
9.
F. Mason, Why Tool Management?, American Machinist Magazine,
New York, 1991.
10.
R. L. Duggan, Computerizing Tool Management - More Than Just
Managing Numbers, Society of Manufacturing Engineers, 1988.
11.
C. R. Brown, Thoughts on the Future of Metal Cutting and
Manufacturing in America, Kennemetal Inc., Latrobe, 1991, p 6.
12,
Ibid.
13.
P. F. Drucker, Ph.D., in a televised conference from Ontario, CA,
on May 7, 1992 for the George Washington University.
14.

S. A. Melnyk, Ph.D., C.P.I.M., Tool Management Systems In

footnote continues next page

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



continued footnote

the 90s. Where Are We and Why?, Eli Broad Graduate School,
East Lansing, 1991.

15.
M. Plute, Considerations for a Tool Management Database,
Integrated Systems, Inc., Raleigh, 1991.

16.
F. Mason, Why Tool Management?, American Machinist Magazine,
New York, 1991.

17.
Ibid.

18.
R. L. Duggan, Computerizing Tool Management
- More Than Just Managing Numbers, Society of
Manufacturing Engineers, 1988.

19.
B. E. Laviolette, MORE NC, Manage Our Resources Effectively,
Naval Aviation Depot, Cherry Point, 1990.

20.
S. A. Melnyk, Ph.D., C.P.I.M., Tool Management Systems In
the 90s. Where Are We and Why?, Eli Broad Graduate School,
East Lansing, 1991.

21.

‘ D. M. Brown, M.B.A., Economic Justification of a
Tool Management System, Data Enterprises of the Northwest,
Inc., Bellevue, 1991.

22.
S. A. Melnyk, Ph.D., C.P.I.M., Tool Management Systems In
the 90s. Where Are We and Why?, Eli Broad Graduate School,
East Lansing, 1991.

23.
S. A. Melnyk, Ph.D., C.P.I.M., in a speech to the National
Tool Management Conference held in Milwaukee, WI,
December 9, 1991.

24.
W. E. Deming, Out of the Crisis, MIT Center for Advanced
Engineering Study, Cambridge, 1986, p 85.

25.

footnote continues next page

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

72



continued footnote

260

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

F. Mason, during a speech to the National Tool Management
Conference, December 5, 1991.

P. Crosby, in a televised conference from Washington, D.C.,
on September 17, 1991 for the George Washington University.

F. Mason, Computerized Cutting Tool Management,
American Machinist and Automated Manufacturing, Vol 130 (1986),
No. 5 (May), pp. 105-132.

W. E. Deming, Ph.D., Out of the Crisis, MIT Center for Advanced
Engineering Study, Cambridge, 1986.

S. A. Melnyk, Ph.D., C.P.I.M., Tool Management Systems In
the 90s: Where Are We and Why?, Eli Broad Graduate School,
East Lansing, 1991.

R. L. Duggan, Computerizing Tool Management ~- More Than Just
Managing Numbers, CASA/SME, October 1988.

F. Mason, Why Tool Management?, American Machinist Magazine,
New York, 1991.

M. Long, Grass-Roots Tool Management, American Machinist Magazine,
May 1991, pp. 52.

R. L. Duggan, Computerizing Tool Management -- More Than Just
Managing Numbers, CASA/SME, October 1988.

.D. M. Brown, M.B.A., Economic Justification of a

Tool Management System, Data Enterprises of the Northwest,
Inc., Bellevue, 1991.

Ibid.

M. Plute, Considerations for a Tool Management Database,
Integrated Systems, Inc., Raleigh, 1991.

73

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



37.

38.

39‘

40.

41.

42.

43,

44,

45.

46.

47.

48.

49.

D. M. Brown, M.B.A., Economic Justification of a
Tool Management System, Data Enterprises of the Northwest,

Inc., Bellevue, 1991.

Anon.

C. R. Brown, Thoughts on the Future of Metal cutting and
Manufacturing in America, Kennemetal Inc., Latrobe, 1991.

C. R. Brown in a technical presentation on cutting tools
at the Naval Aviation Depot, Cherry Point, NC in July 1991.

J. L. Moriarty, Ph.D., Freeze~-Frame Method for Rotary Cutting
Tool Evaluation, Rock Island Arsenal, Rock Island, 1989.

Ibid.

Ibid.

J. L. Moriarty, Ph.D., Freeze-Frame Revisited: Drill Testing,
Rock Island Arsenal, Rock Island, 1991.

M. Long, Grass-Roots Tool Management, American Machinist Magazine,
May 1991, pp. 52.

C. R. Brown, Thoughts on the Future of Metalcutting and
Manufacturing in America, Kennemetal, Inc., Raleigh, 1991.

C. R. Brown, Thoughts on the Future of Metal Cutting and
Manufacturing in America, Kennemetal Inc., Latrobe, 1991.

‘ i
M. Long, Grass-Roots Tool Management, American Machinist Magazine,
May 1991, pp. 52.

F. Mason, Why Tool Management?, American Machinist Magazine,
New York, 1991.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

74



50.

C. R. Brown, Thoughts on the Future of Metal cCutting and
Manufacturing in America, Kennemetal Inc., Latrobe, 1991.

51.

S. A. Melnyk, Ph.D., C.P.I.M., Tool Management Systems In
the 90s: Where Are We and Why?, Eli Broad Graduate School,
East Lansing, 1991.

52.

S. A. Melnyk, Ph.D., C.P.I.M., Toc ement Systems In
the 90s: Where Are We and Why?, Eli Broad Graduate School,
East Lansing, 1991.

53.

F. Mason, Why Tool Management?, American Machinist Magazine,
New York, 1991.

540
D. M. Brown, M.B.A., Economic Justification of a

Tool Management System, Data Enterprises of the Northwest,
Inc., Bellevue, 1991.

55.

R. L. Duggan, Computerizing Tool Management -- More Than Just
Managing Numbers, CASA/SME, October 1988.

56.

M. Long, Grass-Roots Tool Management, American Machinist Magazine,
May 1991, pp. 52.

57.

M. Plute, Considerations for a Tool Management Database,
Integrated Systems, Inc., Raleigh, 1991.

58.

C. R. Brown, Thoughts on the Future of Metal Cutting and
Manufacturing in America, Kennemetal Inc., Latrobe, 1991.

59.

J. L. Moriarty, Ph.D., Freeze~Frame Method for Rotary Cutting
Tool Evaluation, Rock Island Arsenal, Rock Island, 1989.

60.

W. E. Deming, Out_of the Crisis, MIT Center for Advanced
Engineering Study, Canmbridge, 1986.

61.
footnote continues next page

75

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



continued footnote

G. Murphy and R. Likert, A Technique for the Measurement:of
Attitudes, Archives of Psychology, No. 140, 1932.

62.
Marija J. Norusis, SPSS/PC+ 4.0, for IBM PC/XT/AT an PS/2,
SPSS Inc., Chicago, 1990.
63.
G. Murphy and R. Likert, A Technique for the Measurement of
Attitudes, Archives of Psychology, No. 140, 1932.
64.
Considered to be the average productive day after employee time
and other miscellaneous time losses are deducted, by the NADEP
industrial engineering group responsible for time studies.
65.
From the NADEP Shop Workload Plan dated October 10, 1992.
66.
Line Item Listing of NADEP Employees dated October 1, 1992.
67.
US Ccivil Service Commission, Bureau of Policies and
Standards, Job Grading Standards for Machinists, WG-3414,
TS23,FPM Supplement 512~1, April 1971, Washington, DC.
68.
US Civil Service Commission, Bureau of Policies and
Standards, Job Grading Standards for Tools and Parts
Attendants, WG-6904, TS16,FPM Supplement 512-1, April 1971,
Washington, DC.
69.
F. Mason, Why Tool Management?, American Machinist Magazine,
New York, 1991.
70.
Information provided by the NADEP financial management group.
71. '

Information provided by the NADEP financial management group.

76

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



PPENDIX
TOOL MANAGEMENT BIBLIOGRAPHY

Abler, J., "Material Flow in Integrated Systems: The Problem of
Interfacing", Gammetec II Conference Proceedings 1991:IAMS,
Cincinnati, Chapter 3.2, 1991.

Acaccia, G. M., R.C. Molfino, and G. Raffaelli, "An Expert
Scheduler for Tool-Stock Management in a CIM Environment",

Advanced Manufacturing Engineering (UK), Jul 1989, pp..
203-209.

Ackoff, Russell L., Ph.D., "Creating the Corporate Future", Jon
Wiley & Sons, New York, 1981.

Ackoff, Russell, E.V. Finnel, and J. Gharajedaghi, "A Guide to
Ccontrolling Your Corporation's Future", Jon Wiley & Sons,
New York, 1984.

Acree, E. S., "Part and Tool Scheduling Rules for a Flexible
Manufacturing System", Dissertation Abstracts
International, 45/01-B, p. 309.

Albert, M., "Tool Management for a Ten-Year-0ld FMS", Modern
Machine Shop, Mar 1987, pp. 54-64.

----- , "Untended Machining for Small Machine Shops", Modern
Machine Shop, Jul 1988, pp. 94-105.

----- . "The Vending Machine Approach to Tool Control", Modern
Machine Shop, Mar 1988, pp. 51-60.

Allen, D., "Fabrication Tool Classification and Coding", Tool
Management and Control Conference Proceedings, Oct 1988,
pp. 55-67.

Anselmo, R.S., "Asset Management Application for Automated
Hand-Tool Control System", Veritec, Inc. Technical Paper,
Chatsworth, 1991.

Aoyama, H., T. Kishinami, and K. Saito, "A Method of Tool
Management Based on an Intelligent Cutting Tool", Advanced
Manufacturing Engineering (UK), Jul 1989, pp. 210-216.

Army Aims to Automate Tool Management", Modern Materials
Handling, Oct 1989, pp. 17.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Arter, R., "At USCTI Roundtable: US Toolmakers Race to Keep Pace
With Technology", Tooling and Production, Vol. 56, No. 6,
Sep 1990, pp. 52-56.

Ashley, S., "A Mosaic for Machine Tools", Mechanical
Engineer-CIME, Vol. 112, No. 9, Sep 1990, pp. 38-44.

Asp, R. and M.C. Larkin, "Tool-Tracking Software Uses Bar-Code
Input", Plant Services Magazine, Feb 1989, pp. 35-43.

Astrop, A., "Tool Management Takes Priority", Machinery &
Production Engineering, Jun 1984, pp. 116-124.

"ATICTS ~~ A Productivity Project Whose Time Has Come", General
Dynamics Electric Boat Company Newsletter, Oct 1983.

"Attacking Downtime with Automated Tool Management", Machine &
Tool Blue Book, Apr 1985, pp. 58-60.

"Automated Tool Crib Tracks Tool Use, Location, History", Power
Engineering, Nov 1989, pp. 79.

Bache, K., "J.L. Wickham Bases Growth on Reliability",
Metalworking News, Vol. 17, No. 800, Sep 1990, pp. 42.

Bard, J.F., "A Heuristic for Minimizing the Number of Tool
Switches on a Flexible Machine", IIE Transactions, Vol. 20,
No. 4, Dec 1988, pp. 382-391.

Beard, T., "In Touch With Quality and Productivity", Modern
Machine Shop, Vol. 62, No. 9, Feb 1990, pp. 66-78.

----- , "Managing Tools Profitably", Modern Machine Shop, Jan
1991, pp. 66-74.

----- , "Multi-Part Setup ~ Making More With Less", Modern
Machine Shop, Vol. 63, No. 6, Nov 1990, pp. 54-63.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Beer, L.D., "Optimal Control Limits for Statistical Tool
Control", 2nd Biennial International Machine Tool Technical
Conference, # 09883, Sep 1984.

Berger, H. and Lewis, M.C., III, "Automated Preset Tool Control
System Project Action Plan", NASA Special Task Assignment
No.. 174, Contract NAS 8-27980, Mar 1987, pp. 1-5.

Berutti, A., "Who is Interested in Tools?", Electrical
Construction and Maintenance, Oct 1987.

Billatos, S.B. and L.A. Kendall, "A Replacement model for
Multi-Tool Transfer Lines", Journal of Engineering for
: Industry,, Aug 1990, pp. 253-259.

Blackburn, J.D., "Time-Based Competition: The Next Battleground
in American Manufacturing", Business One-~Irwin, Homewood,
1991.

Blackstone, J.H., Jr., "“Capacity Management", Southwestern
Publishing, Cincinnati, 1989.

Bralla, J.G., "Handbook of Product Design for Manufacturing”,
McGraw Hill Book Co., New York, 1986.

Branton, R.K., "Trends, Technology, and Tools", Assembly
Engineering, Vol. 33, No. 2, Feb 1990, pp. 64.

Brodbeck, B., "Cutter Manufacturer Finds the Right Tool",
Integrated Manufacturing Systems (UK), Jan 1990, pp. 31-35.

Broom, H.N., "Production Management", Richard D. Irwin Inc.,
Homewood, 1967.

Brown, C.R., "Machine Utilization and Cost Justification for KM
Quick Change Tooling", Kennametal, Inc., Latrobe, 1990,
pp. 24.

----- , "Machine Utilization Strategy", SME Technical Paper
MS 90-252, , Dearborn, Sep 1990.

----- , "Thoughts on the Future of Metalcutting and Manufacturing
in America", Kennametal, Inc., Raleigh, 1991, pp. 28.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Brown, D.M., "Economic Justification of a Tool Management
System", University of Wisconsin-Milwaukee, Milwaukee,
1991, pp. 6.

Brown, G.G., A.M. Geoffrion, and G.H. Bradley, "Production and
Sales Planning With Limited Shared Tooling at the Key
Operations", Management Science, Vol. 27, No. 3, Mar 1981,
pPp. 247-259.

Brunette, M.R., "Prestting for Tool-Management Systems", Tooling
and Production, Jun 1989, pp. 56-60.

"Building a Building Within a Building Can Make Sense",
Electrical World, Jan 1980, pp. 83-84.

"Building the Flying Wing", Tooling and Production, Vol. 56, No.
4, Jul 1990, pp. 88-90.

Bullock, B., "Trends in Control - The PC Moves Up", Production
Engineering, Apr 1985, pp. 72-74.

Byrkett, D.L., M.H. Ozden, and J.M. Patton, “Integrating
Flexible Manufacturing Systems With Traditional Planning
and Control", Production & Inventory Management, 3rd Qtr.,
1988, pp. 15-20.

Carrie, A.S. and D.T.S. Perera, "Work Allocation in Flexible
Manufacturing Systems", Computer Aided Production
Engineering (UK), Mar 1987.

----- , "Work Scheduling in FMS", Conference of Operational
Research Society, Durham (UK), Sep 1985.

----- , "Work Scheduling in FMS Under Tool Availability
Constraints", International Journal of Production Research,
Vol. 4, No. 6, Nov 1987, pp. 1299-1308.

Carrie, A.S. and U.S. Bititci, "Tool Management: A Major
Challenge to Integration®, 23rd European Conference on
Production and Inventory Control (UK), Nov 1988.

Chandler, H.E., "Handling and Maintenance of Extrusion Tools",
Light Metal age, Feb 1978, pp. 21.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Chapman, B., "Total Tool Management ~ The Big Puzzle', Advanced
Machining Technology III Conference, MS 90-253, SME
Technical Paper, Sep 1990.

Clemer, J., "Firing on all Cylinders ~ The Service / Quality
System for High Powered Corporate Performance", MacMillan
of Canada, 1991.

Coleman, R., "Aviation Quality Hand Tool Program Update",
Commander, Naval Supply Systems Command, Washington, June
1992.

Coleman, J.R., "Life Extension Through Tool - condition
Monitoring", Machine & Tool Blue Book, Mar 1987, pp. 46-49.

Collie, J.P., "ATTICS (Automated Tool Tracking and Inventory
Control System)", Litton Internal Communication, Dec 1988.

"Computer Controlled Tool Supply", Tooling and Production, Mar
1979, pp. 92-93.

"Computer Hardware and Software", Tooling and Production, Vol.
56, No. 5, Aug 1990, pp. 271-277.

Constantinides, N. and S. Bennett, "An Investigation of Methods
for the On-Line Estimation of Tool Wear", Intern. Journal
of Machine Tools & Mfg Design, Research & Application, Vol.
27, No. 2, 1987, pp. 225-237.

Cooper, D.J., "Realizing Flexibility Through Manufacturing
Simplification", Dissertation Abstracts International,
50/06~B, pp. 2547.

Crowley, T., "Plastic Tooling Provides Cost-Effective Tooling
Management", Modern Casting, Aug 1985, pp. 30-32.

Cuppan, B.C., "Tool Management Concerns for Machine Tool Cells &
FMS", Cutting Tool Engineering, Jun 1987, pp. 51-56.

"Ccutting the Costs of Cutting Metal", Manufacturing Engineering
(UK), Feb 1991, pp. 12-13.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Daniell, J., "An Object~Oriented Approach to CAD Tool Control",
Dissertation Abstracts International, 49/03-A, pp. 542.

----- , "Object Oriented Approach to CAD Tool Control Within a
Design Framework", 26th ACM/IEEE Design Automation
Conference, # 13186, E.I. Conference, Jun 1989.

Daoud, Z.A. and G.F.K. Purcheck, "Multi-Tool Job Sequencing for
Tool-Change Reduction", International Journal of Production
Research, Vol. 19, No. 4, 1981, pp. 425-435.

Davis, R.C., "Industrial Organization and Management", Harper &
Roe Brothers, New York, Chapter 10, 1956, pp. 294.

De Puy, D., "Evaluating Your Technician's Tool Chests", Modern
Tire Dealer, Vol. 71, No. 8, Chapter, Jul 1990, pp. 19-21.

De Witt, E.J., "A Manual of Processes for the Cold Bending of
Metals and Abrasive Cut-Machining of Metals", Wallace
Supplies Manufacturing Company, Chicago, 1956.

Deis, P., "Production & Inventory Management in the
Technological Age", Prentice-Hall, Englewood Cliff, 1983.

Deming, W.E., "Out of the Crisis", MIT/CAES, Cambridge, 1986.

Deming, W.E., Ph.D., A Seminar on "Quality, Productivity and
Competitive Position", George Washington University, Miami,
Feb 1992.

Devaney, W., "Tool Management Network - More Than Meets the
Eye", Carbide & Tool Journal, Jul 1985.

Diesslin, R. and F. O'Connor, "Meeting Future Challenges",
Modern Machine Shop, Vol. 63, No. 2, Jul 1990, pp. 92-99.

Dodd, J., “Stacking and Cabinet System Aids Tool Inventory
Control", Modern Machine Shop, Jul 1982,

"Drawers Give Dense, Organized Storage", Material Handling
Engineering, Aug 1987, pp. 99.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Drucker, Peter, Ph.D., Televised Conference on "Productivity and
Education in the Year 2000", George Washington University,
Ontario, CA, May 1992.

Duggan, R.L., "Computerizing Tool Management -- More Than Just
Managing Numbers", CASA/SME, Oct 1988.

Duggan, R.L., "Lessons Learned Installing Tool Management
Systems as Critical Success Factor Determinants",
University of Wisconsin-Milwaukee, Milwaukee, Dec 1991.

Duncan, W.J. and J.G. VanMatre, "The Gospel According to Deming:
Is it Really New?", Business Horizons, Vol. 33, No. 4, Jul
1990, pp. 3-10.

Dunn, R.L., "Modular Storage and Computer Produce Maintenance
and Inventory Savings", Plant Engineering, Oct 1985, pp.
66.

Eade, R., "The Care and Feeding of Cutting Tools", Cutting Tool
Engineering, Sep 1990, pp. 18-22.

ElMaraghy, H.A., "Automated Tool Management in Flexible
Manufacturing"”, Journal of Manufacturing Systems, No. 1,
1985, pp. 1-13.

Erhorn, C.R., "Tool Planning and Scheduling Systems in Execution
and Control Systems", Computers in Manufacturing, May 1983.

Eversheim, W., "Tool Management, the Present and the Future",
CIRP General Assembly, Stanford University / CIRP Annals,
Vol. 40, No.. 02, 1991.

Eversheim, W. and G. Martel, "Development of an Interface for
the Use of Interactive Modeling Techniques within Tool
Management and NC Programming®, 22nd CIRP International
Seminar on Manufacturing Systems, Enschede, Jun 1990.

Eversheim, W., S. Jacobs, and L. Wienand, "“Structures and
Application of a Universal Company - Independant Data Bank
for Tools", Annals of the CIRP, Vol. 36, No. 1, 1987.

Eversheim, W., W. Konig, W. Schwamborn, and H. Wesch, "Computer

Aided Planning and Optimization of Cutting Data, Time, and
Costs", Annals of the CIRP, Vol. 30, No. 1, 1981.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



"FMS Uses Miniload AS/RS for Tool Management", Tooling and
Production, Mar 1989, pp. 128.

"For the First Time Bar-Code Driven Tool Control for the
Construction Industry", Construction Data Magazine,
Jan 1991.

Francis, R., "Tool Management Systems Aid Flexible Manufacturing
(A Special Report on Cutting Tools)", Metalworking News,
Jan 1987, pp. 9.

Frechette, S.P. and C.R. McLean, "Systems Requirements Analysis
for the US Army Rock Island Arsenal Tool Management
Systems", NISTIR 4369, Aug 1990.

Friedrich, R.W., "Quick Change Advantage", North Carolina State
University, Raleigh, 1990.

Funk, P.N., "As a Management Tool, MRPII Lets Managers Manage",
Automation, Vol. 37, No. 5, May 1990, pp. 62-64.

Furakawa, T., "CIM Lifts Takisawa Tool Output 50 Percent",
Metalworking News, Vol. 17, No. 791, Chapter, Jun 1990,

pp. 4-5.

Gaalman, G.J., W.H. Nawijn, and L.W. Platzer, "Tool Sharing in
FMS Engineering Costs and Productiopn Economics", 4th
International Working Seminar on Production Economics,
Innsbruck, Feb 1986, pp. 107-115.

Galligan, S. and M. Mokris, "Integrating Tool Control into a
Standard Manufacturing System", Production & Inventory
Management, First Qtr., 1981, pp. 34-56.

Gayman, D.J., "Computers in the Tool Crib", Manufacturing
Engineering (UK), Sep 1986, pp. 41-44.

----- , "Meetin Production Needs with Tool Management",
Manufacturing Engineering (UK), Sep 1987, pp. 41-47.

Gebhart, F., "Putting Deming to Work in Pharmacy Education",
Drug Topics, Vol. 134, No. 7, Apr 1990, pp. 64.

Geppert, H., "Increased Flexibility Through Palletizing",

Tooling and Production, Vol. 56, No. 8, Nov 1990,
pp. 36-39.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Gervitz, C., "The Fundamental of Advanced Quality Planning",
Quality Progress Magazine, Apr 1991, pp. 49-51.

Gettleman, K., "Japan's TLC (technology linked to control)",
Modern Machine Shop, Dec 1987, pp. 78-87.

Giesen, L., "FMS Tool Management Plans Said to Require More Use
of Tool Sharing", American Metal Market, May 1984, pp. 7.

Goddard, W.E., "A Corporate Game Plan for Productivity",
Production Engineering, May 1984, pp. 70-75.

Godfrey, A., "Tool Management", SME Advanced Machining Concepts
Conference, , Dearborn, May 1987.

"Going Beyond the Basics of Cost Analysis to Minimize Tooling
Cost Per Part", The Cutting Edge, No. 4, 1988, pp. 14-15.

"Good Management Cuts Tooling Problems", Metalworking
Production, Jun 1987, pp. 115-118.

Green, G.C., "Presetting Systems for Tool Management", IMTS
Technical Conference, Sep 1984.

Green, L., "As Good as His Tools", Equipment Management, Jun
1990, pp. 33-36.

Groover, M. and E.W. Zimmers, "CAD/CAM: Computer Aided Design
and Manufacturing", Prentice~Hall, , Englewood Cliff, 1984.

Gruver, W.A. and M.T. Senninger, "Tooling Management in FMS",
Mechanical Engineering, Vol. 112, No. 3, Mar 1990, pp.
40-44.

Haerle, I, "Industrial Computing: Numerically Controlled",
Systems International, Aug 1982, pp. 27.

Hammer, H., "A New Game Plan for Tool Control", Modern Machine
Shop, Jan. 1989, pp. 52-63.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Hankins, S.L. and V.P. Rovito, "The Impact of Tooling in
Flexible Manufacturing Systems", International Machine Tool
Conference (IMTS-84), Sep 1984.

Hannam, R:G., Muncaster, D.J., and Ereke, N.N., "The Design of
Relational Database Schema for Tool  Selection and
Management in Flexible Manufacturing Systems",

Manufacturing Systems (UK), Vol. 19, No. 3, Chapter , 1990,
pp. 225-234.

Harrington, J., Jr., "Manufacturing Automatiion Management,
Chapter on Designing for NC Production", R.W. Bolz, Chapman
& Hall, New York, 1985.

Harvey, R.E., "Kennametal SSP Hikes Information Management",
Metalworking News, Vol. 16, No. 765, Dec. 1989, pp. 10.

----- , "Lower Cost PLCs, CNCs reach growing Market More
Versatile Products Developed", Metalworking News, Vol. 17,
No. 767, Jan. 1990, pp. 17.

----- , "Small Job Shops, Big Firms Show More Interest in Tool
Management", Metalworking News, Jul. 1989, pp. 17.

Hay, E.J., "Any Machine Setup Time Can be Reduced by 75%",
Industrial Engineering, Aug. 1987.

----- , "The Just-In-Time Breakthrough", John Wiley & Sons, , New
York, 1988.

Herrin, G.E., "Ethernet Communications in Manufacturing", Modern
Machine Shop, Vol. 63, No. 1, Jun. 1990, pp. 118-120.

----- , "Five-Axis Tool Compensation", Modern Machine Shop, Vol.
63, No. 4, Sep 1990, pp. 162-166.

Herrington, G. and M.B. Herscher, "Tool Management Systems",
Modern Applications News, Mar 1989.

Horn, V., "Non-Contact Tool Identification', IPE International
Industrial Production Engineering, Vol. 11, No. 2, Chapter,
Jul 1987.

"How Jamesbury Corporation is Cutting its Tool Inventories",
Tooling and Production, Apr 1987, pp. 27.

10

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



"How a GM Plant Keeps Track of Tools", Tooling and Production,
Mar 1989, pp. 43-46.

Huber, R.F., "Control of Tooling Promises Bonanza", Production,
Vol. 101, No. 12, Dec 1989, pp. 51-53.

----- , "Tool Control - Competitive Edge", Production, May
1987, pp. 53.

Huber, R.F. and P. Mullins, "How Cutting Tools Can Help You Make
a Quick Buck", Production, May 1986, pp. 80-87.

Hutchinson, G., "The Impact of Tooling on Automated Batch
Production", IMTS~82 Technical Conference, Sep 1982.

Hutton, R.C., "Cutting Cutting Tool Inventory Costs",
Manufacturing Systems (UK), Sep 1986, pp. 28-30.

James, S.L., "Data Bsae of Tools to Make Composite Parts Eyed",
Metalworking News, Vol. 17, No. 780, Apr 1990, pp. 29.

Kawasaki, G., "Selling the Dream", Harper-Collins Publishers,
New York, 1991.

Kellock, B., "Could You Manage to Raise Utilization?", Machinery
& Production Engineering (UK), Jan 1988, pp. 37-44.

----- , "Satisfying the Needs of an FMS", Machinery & Production
Engineering (UK), Jan 1986, pp. 44-48.

Khermouch, G., "Wasino: Growth Lies in Toolroom and
Integration", Metalworking News, Vol. 17, No. 788, Jun
1990, pp. 5-7.

Kiran, A.S. and R.J. Krason, "Automating Tooling in a Flexible
Manufacturing System", Industrial Engineering, Apr 1988,
pPp. 52-57.

Kline, E., "Bar Codes in Tool Management", University of
Wisconsin-Milwaukee, Milwaukee, Dec 1991, pp. 8.

11

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Kochan, A., "European Machine Tool Makers Pursue Cells,
Integration", Managing Automation, Feb 1990.

Kochan, A., "FMS avec une Difference: 16 Machine Tools in Two
Cells Combine with Innovative Tool Management to Give
Flexibility", American Machinist, Jul 1990, pp. 85-89.

Kochan, A., "Now a Tool Building Robot", The Industrial Robot,
Sep 1990, pp. 146-148.

Kravitt, D., "Tool Management in the CIM Environment", Tool
Management and Control Conference Proceedings, Oct 1988,
PP. 91-101.

Krepchin, I.P., "shop Floor Control - Not Easy, but It's Worth
the Effort", Modern Material Handling, Jun 1987, pp. 85-89.

Kupferberg, M., "Tooling: The Frontier of Capacity Management",
APICS 29th Annual International Conference, St. Louis,
1983, pp. 186-189.

Lacher, D., "Tool Management and Control, the Overlooked
Manufacturing Issue", Tool Management and Control
Conference Proceedings, Oct 1988, pp. 155-163.

Laviolette, B.E., "Abbreviated Systems Decisiocn Paper for the
Tool Control System at the Naval Aviation Depot", Naval
Aviation Depot, Cherry Point, Aug 1990.

----- , "Committee Report on Tool Management and Control Computer
Systems", Naval Aviation Depot, Cherry Point, Jun 1990.

————— , "MORE NC, Manage Our Resources Effectively", Naval
Aviation Depot, Cherry Point, 1990.

----- , "Seminar Summary for Tool Mangement: The Next Frontier
for Manufacturing Cost Control", Union Institute,
Cincinnati, Dec 1991, pp. 31.

----- , "The Toolroom Story, A Case Study", Union Institute,
Cincinnati, Feb 1991.

————— , "Tool Management and Control Justification at the Naval
Aviation Depot, Cherry Point, NC", Naval Aviation Depot,
Cherry Point, 1990.

----- , "Tool Standardization", Naval Aviation Depot
Communication, Cherry Point, Jun 1991.

12

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Laviolette, B.E., and C.J. McQueen, "Tool Control Program
Instruction", Naval Aviation Depot, Cherry Point, Jul 1992.

Lee, A.E., "Integrated Tooling and Scheduling of Flexible
Machines: Theory and Algorithms", Dissertation Abstracts
International, 50/09-B, pp. 4198.

Lidbury, P., "Airline Industry Tool Management via Bar Coding",
Epic Data Users Conference, Sep 1989.

Link, W., "Coding and Code Retention of Programmable Data
Carriers", Euchner USA, , Rockaway, 1992.

----- , "Electronic Tags Replace Routing Forms", Machine
Design, Nov 1991.

Lipford, A., "Prototype Expert System for Tool Management Bows",
American Metal Market, Jan 1985, pp. 12.

Long, M., "Before You Install a Tool Management System",
University of Wisconsin-Milwaukee, Milwaukee, Dec 1991.

----- ., "Grass-Roots Tool Management", American Machinist, May
1991, pp. 52.

Lorincz, J.A., "Look for Productivity Edge in Tool Management",
Purchasing World, Oct 1986, pp. 71.

Maropoulos, P.G., "IGS: An Intelligent Geometric system designed
to Assist Operations Planning and Tool Selection for Turned
Components", Advanced Manufacturing Engineering (UK), Vol.
2, Jul 1990, pp. 143-150.

Maropoulos, P.G. and S. Hinduja, "Automatic Tool Selection for
Finish Turning", Institution of Mechanical Engineers,
Journal of Manufacturing Engineer, Vol. 24, No. Bl, 1990,
Pp. 43-51.

Marshall, H., "Toolroom Automation", Modern Machine Shop,
Mar 1987, pp. 34.

Martin, J.M., "sShaving Time off of Prototyping", Automation, Jun
1990, pp. 48-50.

Martin, M.F., "Tool ID Systems: One Key to Successful
Automation", Machine & Tool Blue Book, Mar 1987, pp. 41-43.

13

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Mason, F., "Computerized Cutting Tool Management", American
Machinist, # 786, , Vol. 130, No. 5, Chapter , May 1986,
pp. 105-132.

----- , "Current Trends in Tool Management", American Machinist,
Dec 1990, pp. 13.

w-=-=w,6 WGetting Control Over Tools is a Trend", American
Machinist, May 1991, pp. 45-49.

----- , "Manage Tools with pPC-Based System", American Machinist,
Jun 1991, pp. 56.

----- , "Managing Transfer - Line Tooling", American Machinist,
Feb 1989, pp. 43-46.

----- . "The Future of Tool Management®, Tool Management and
Control Conference Proceedings, Oct 1988, pp. 114-129.

----- , "The Two Faces of Cutting Tool Reconditioning", American
Machinist, Feb 1987, pp. 81-96.

----- , "Tool Management at Work", American Machinist,
Oct 1986, pp. 109.

----- , "Tool Management in Aerospace", American Machinist,
Dec 1987, pp. 78-81.

----- , "Tool System Pays for Itself in First Year", American
Machinist, May 1991, pp. 50. . :

————— « "Why Tool Management?", University of
Wisconsin-Milwaukee, Milwaukee, Dec 1991, pp. 13.

"Mazak Bets Big on Future of CIM", Tooling and Production, Vol.
56, No. 4, Jul 1990, pp. 30.

McElroy, J., "Deming Was Right", Automotive Industries, Vol.
170, No. 4, Apr 1990, pp. 5.

14

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Meister, A., "Numerical Control Systems", CIM Handbook, McGraw
Hill Publishers, New York, 1985.

----- , "Tool Management for Computer Integrated Manufacturing",
Commline, Nov 1985,

Melnyk, S.A., "The Principles of Effective Tool Management and
Control", Tool Management and Control Conference
Proceedings, Oct 1988, pp. 7-30.

----- , "Production Control: Issues and Challenges", Intelligent
Manufacturing, The Benjamin/Cummings Publishing Company,
Menlo Park, 1988.

----- , "Tool Management and Control, an Introduction", Tool
Management and Control Conference Proceedings, Oct 1988,
ppo 33-46- . '

~~~~~ , "Tool Management Systems in the 90s: Where Are We and
Why?", Michegan State University, , East Lansing, Dec 1991,
pp. 20.

----- , Editor, "Tool Management and Control'- A Conference on
Manufacturing's Ignored Resource Proceedings", APICS
LA~-ADSIG, Sherman Oaks, Oct 1990.

Melnyk, S.A., S. Ghosh, and G.L. Ragatz, "Tooling Constraints
and Shop Floor Scheduling: A Simulation Study", Journal of
Operations Management (UK), Vol. 8, No. 2, 1989, pp. 69-89.

Melnyk, S.A. and P.L. Carter, "Production Activity Control: A
Practical Guide", Dow Jones-Irwin, Homewood, 1987.

Melnyk, S.A. and R. Narasimhan, "Developing Manufacturing
Excellence Through Integration: Uniting Capacity, Shop
Floor Control and Strategy", APICS 345th International
Conference Proceedings, Seattle, Oct 1991, pp. 267-270.

Michaelson, G.A., "The Turning Point of the Quality Revolution",
Across the Board, Vol. 27, No. 12, Dec 1990, pp. 40-46.

Milacic, V.R. and G.D. Putnik, "Designer Expect System - Tooling
Selection Module", 22nd CIRP International Seminar on
Manufacturing Systems, Enschede, Jun 1990.

15

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Miller, P.C., “Guide to Maximum Tool Performance", Tooling and
Production, Vol. 55, No. 10, Jan 1990, pp. 39-44.

Mintzer, J., "Computerizing the Toolroom", Automotive
Industries, Jan 1988, pp. 74.

Molitor, M., "Computerized Tool Management for the Extruder",
Light Metal Age, Vol. 44, No. 11, Dec 1986, pp. 18~19.

Moriarty, J., "Freeze~Frame Method for Rotary Cutting Tool
Evaluation”, Rock Island Arsenal, Rock Island, Sep 1989.

----- , "Freeze-Frame Revisited: Drill Testing", Rock Island
Arsenal, Rock Island, Sep 1991.

Na, Y.K., "Tool Loading and Control in a Flexible Manufacturing

Cell", Dissertation Abstracts International, 48/12-B, pp.
3650.

Nakayama, M., "Small/Medium-Scale FMS Concept", Metalworking
Engineering and Marketing, Nov 1985, pp. 84-87.

"NC Tool Management", Modern Machine Shop, Jan 1985,
pPp. 138-156.

Nemitz, W.C., "Manufacturing Management", American Management
Association, Chapter 3, 1977, pp. 38-43.

Noaker, P.M., "At the Cutting Edge: Rethinking Strategies",
Production, Jul 1988, pp. 53.

"The Case for Untended Machining", Production, Aug 1989,
PP. 34-38.

. "Don't Get Upset - Preset", Manufacturing Engineering
(UK), Sep 1990, pp. 51-55.

"Turning Out Faster Setups", Manufacturing Engineering
(UK), Jul 1991, pp. 43-46.

16

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Oertwig, T., "Cutting Tool Costs with SPC", Manufacturing
Engineering (UK), Jun 1990, pp. 10. ,

Olivo, C.T., "Basic Machine Technology", Bobbs-Merrill
Educational Publishing, Indianapolis, 1980.

Olker, R., "Managing Tooling in FMS", FMS-87 CASA/SME
Conference, lLong Beach, Oct 1987.

otero, D.G., "Making Quality Real", Tooling and Production,
Vol. 56, No. 5, Aug 1990, pp. 187.

Parker, G.M., "Implementation of an Advanced FMS at General
Dynamics/Fort Worth Division", FMS-87 CASA/SME, Oct 1987.

Paulick, R., "Applying Toolroom Automation", Tooling and
Production, Mar 1985, pp. 94-96.

Perera, D.T.S., "Tool Management in UK -~ Practices, Research
and Future", School of Engineering, Sheffield City
Polytechnic, Sheffield, Dec 1991.

----- , "Tool Requirement Planning in FMS", 1990 Japan-USA
Symposium on Flexible Automation, Kyoto, Jul 1990.

Perera, D.T.S. and A.S. Carrie, "A Simulation Tool for Real Time
Scheduling of an FMS", 3rd National Conference on
Production Research, Sep 1987.

Perera, D.T.S. and A.S. Carrie, "Simulation of Tool Flow Within
a FMS", 6th International Conference on Flexible
Manufacturing Systems, Turin, Nov 1987, pp. 211-222.

Picozzi, D.A., "Computerized Tool Management", Tooling and
Production, Vol. 56, No. 6, Sep 1990, pp. 79-82.

Plute, M., "Computerized Control Systems for the Tool Crib",
Modern Machine Shop, Feb 1984, pp. 51-58. :

----- , "Considerations for a Tool Management Database",
University of Wisconsin-Milwaukee, Milwaukee, Dec 1991,
pPp. 19.
17

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Pond, J.B., "Here's Money, In Tool Management", Iron Age, Oct
1986, pp. 41-43.

----- , "Putting the Brakes on Broken Tools", Cutting Tool
Engineering, Feb 1990, pp. 20-26.

----- , "Tool Management is Your Key to Survival", Iron Age,
Feb 1987.

Primrose, P.L. and R. Leonard, "Reappraising Ccutting Tool .
Economics Within the Bounds of Accountancy Theory",
International Journal of Production Research, Vol. 24, No.
2, 1986, pp. 269-278.

"Productivity in Higher Volumes", Tooling and Production, Vol.
56, No. 5, Aug 1990, pp. 53.

Pylkkaenen, J., "Tool Management System of a FMS of Prismatic
Workpieces", 5th International Conference on Flexible
Manufacturing Systems, # 11131, E.I. Conference, Nov 1986.

"Quality Awards Aren't Free", Training: The Magazine of Human
Resources Development, Vol. 27, No. 1, Jan 1990, pp. 12-14.

Quinlan, J.C., "Foolproof Tool Management Key Feature in New
FMS", Tooling and Production, Jul 1986, pp. 43-44.

----- , "Get Control of Your Tool Inventories - with a PpC",
Tooling and Production, Jun 1986, pp. 108-110.

----- , "Six Computer Aids for Better Tool Control", Tooling and
Production, Apr 1987, pp. 23.

----- , "Talking With Tools", Tooling and Production, Apr 1988,
pp. 50-56.

Rees, G., "Control Starts in the Tool Crib", Production, Oct
1986, pp. 75.

Reuter, V.G., "Materials Conservation Programs", Industrial
Management, Nov 1987, pp. 29-33.

18

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Reutlingen, M.W., "Present Day Tool Organization Manufacturing
Technology"”, Industrial and Production Engineering, Vol.
10, No. 3, 1986, pp. 125-128. '

Rhodes, J.S., Jr., "FMS Tool Management Systems", CASA/SME
FMS-86 Conference, Mar 1986.

Romaguera, D. and D. Sonier, "The Impact of Tooling on CIM
Development", SME Technical Paper MS 88-101, Phoenix, 1988.

Rovito, V., "Tooling the FMS", Modern Machine Shop, Feb 1986,
pp. 72-80.

Rutelli, G. and D. Cuppini, "Development of Wear Sensors for
Tool Management Systems", Journal of Engineering Materials
& Technology Transactions of the ASME, Jan 1988, pp. 59-62.

Sampath, A. and S. Vajpayee, "Tool Health Monitoring Using
Acoustic Emission", International Journal of Production
Research, Vol. 25, No. 5, 1987, pp. 104-108.

Sandora, D., "Cutting Tool Management", Production, Dec 1984,
pp. 29-33.

Sarin, S.C. and C.S. Chen, "The Machine Loading and Tool
Allocation Problem in a Flexible Manufacturing System",
International Journal of Production Research, Vol. 25, No.
7, 1987, pp. 1081-1094.

Savoie, R.M., "How to Simplify Tool Requirements Planning in a
High Volume Repetitive Shop", APICS 30th International
Conference Proceedings, St. Louis, 1987, pp. 100-103.

----- , "Tool Management: A New Alternative", Tool Management and
Control Conference Proceedings, Oct 1988,
pPpP. 79-90.

Schall, S.0., "Effective Tool Management in a Flexible
Manufacturing System", Dissertation Abstracts
International, 49/09-B, pp. 3943.

Schreiber, R., "Punch Up Your Tooling", Manufacturing
Engineering (UK), Sep 1991, pp. 53~57.

Schuler, J., "Tool Supply for Machining Centers with Inductively
Guided Mobile Robot", AGVS-3, Stockholm, Oct 1985.

19

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



sharit, J. and S. Elhence, "Computerization of Tool-Replacement
Decision Making in Flexible Manufacturing Systems: A Human
Perspective", International Journal of Production Research,
Vol. 27, No. 12, Dec 1989, pp. 2027-2039.

Shingo, S., "A Revolution in Manufacturing: The SMED Systen",
Productivity Press, Stamford, 1985.

Shiraishi, M., "Scope of In-Process Measurement, Monitoring and
Control Techniques in Machining Process", Precission
Engineering, Vol. 10, No. 4, Oct 1988, pp. 179-189.

Siebenthal, A., "Tooling for Flexible Manufacturing System",
Industrial and Production Engineering, Vol. 10, No. 2,
1986, pp. 63-66.

Smith, R., "Impacting Profits Through Tool ﬁanagement", Tool
Management and Control Conference Proceedings, Oct 1988,
Pp. 139-153.

Smith, S.B., "Computer Based Production and Inventory Control",
Prentice-Hall, Englewood Cliff, 1989.

Smolik, D., "Material Requirements of Manufacturing", Van
Nostrand Reinhold Company, New York, 1983.

Snyder, C.A. and J.F. Cox, "Designing an Information System for
the Perishable Tools Inventory: A Hybrid Approach",
Engineering Costs and Production Economics, Vol. 12, No.
1-4, Jul 1987, pp. 357-365.

"Socket, Ratchet, and Bar(code)", Manufacturing Systems (UK),
Feb 1985.

"Software for the Electric Utility Tool Crib", Electrical World,
Feb 1989, pp. 32-33.

Son, Y.K., "An Economic Evaluation Model for Advanced
Manufacturing Systems", Dissertation Abstracts
International, 48/07-B, pp. 2066.

"specification for Aviation Quality Tools", Military
Specification AS-954, 1986.

20

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Sprow, E.E., "Tool-Wear Insensitivity: Why are Nine out of Ten
Machine Tool Buyers Ignoring This Technology", Tooling and
Production, vol. 56, No. 7, Oct 1990, pp. 57-63.

Staehle, J.D., "Estimating Tooling Costs", Manufacfuring Cost
Engineering Handbook, Marcell Dekker Publishing, New York,
1984, pp. 67-86.

Stalk, G., Jr. and Hout, T.M., "Competing Against Time",  The
Free Press, New York, 1990.

Stauffer, R.N., "Tool Handling Advancements", Robotics Today,
Feb 1986, pp. 25-27.

----- , "Unattended Machining Gets Increasing Attention",
Manufacturing Engineering (UK), Mar 1989, pp. 43-45.

Stephens, A.P., "Tool Management within a Flexible Manufacturing
System", International Conference on the Development of

Flexible Automation Sys, # 05764, E.I. Conference, Jul
1984.

Stier, H., "How to Reduce Your Cutting Tool Inventory", Modern
Machine Shop, Vol. 63, No. 1, Jun 1990, pp. 114-116.

"Storage Drawer Cabinets Save 20,000 Sg. Ft. of Floor Space®,
Modern Materials Handling, Vol. 40, No. 11, 1985, pp. 149.

"Storage and Retrieval System Aids JIT Production", Production
Engineering, Apr 1986, pp. 20-21.

"Storage Systems Organize Cutting Tools & Fixtures", Modern
Machine Shop, Sep 1986, pp. 140.

Strouse, K., "Data Requirements for an AMRF Workstation',
National Bureau of Standards, Gaithersburg, 1984.

----- , "Tool Management in the Horizontal Workstation", National
Bureau of Standards, Gaithersburg, 1984.

Summerfield, P.H., "A Systems Approach to the Control of Cutting
Tools Within a Large-Scale Manufacturing Environment",
Dissertation Abstracts International, 51/10-B, pp. 5009.

21

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Syan, C.S., "Selecting Tools Like the Expert", Integrated
Manufacturing Systems (UK), Oct 1990, pp. 187-189.

"System Eases Inventory Maintenance for Shipyard",
Computerworld, May 1984.

Tang, C.S. and F.V. Denardo, "Models Arising From a Flexible
Manufacturing Machine, PartI and Part II", Operations
Research, Vol. 36, No. 5, Sep 1988, pp. 767-784.

"Texas Instruments Has a Good Defense", Industry Week, Jun 1991,
pPp. 56-62, :

Thomas, L.F., D.M. Hall, and D. Sheard, "Systems Analysis and
Software Development for Tool Management®, 7th
International Conference on Production Research Proceedings
(UK), Sep 1991, pp. 415-418.

"Tool Control System", Highlights, A General Dynamics
Publication, 1986.

*Tool Control System", Tooling and Production, May 1989, pp. 1.
"Tool Crib Automatic Identification and Data Collection System
Feasibility Study - Final Report", NASA Special Task
Assignment No. 138-R2, Contract NAS 8-27980, Sub 4.0, Sep

1985.

"Tool Management System Boosts Automaker's Efficiency", Modern
Materials Handling, Aug 1987, pp. 75.

"Tool Management Through Coordinated Cutting Material?, Modern
Machine Shop, Jan 1989, pp. 144-145.

"Tool Storage Systems", Tooling and Production, Nov 1978, pp.
24.

"Tooling Management is Tool of the Trade for FMS", Industrial
Engineering, May 1990, pp. 8.

"Tooling is Ready for CIMY, Tooling and Production, Vol. 56, No.
5, Aug 1990, pp. 297.

22

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Turner, B., "Putting TDM (tool data management) Into Tooling",
Manufacturing Engineer, Journal of the Institution of
Production Engs, London, Feb 1990, pp. 26-27.

"Turning to Deming", Tooling and Production, Vol. 55,
No. 12, Mar 1990, pp. 162-164.

"Twice the Storage Space, Thanks to Mobile System", Modern
Materials Handling, Vol. 39, No. 15, 1989, pp. 163.

Tyner, R., "From Batch Processing to Just-In-Time: Its Effect on
the Tool Crib", Tool Management and Control Conference
Proceedings, Oct 1988, pp. 67-78.

US Civil Service Comm, Bureau of Policies and Standards, "Job
Grading Standards for Machinist WG-3414, TS 523, FPM

Supplement 512-1", US Civil Service Commission, Washington,
May 1973.

US Civil Service Comm, Bureau of Policies and Standards, "“Job
Grading Standards for Tools and Parts Attendants, TS 16,
FPM Supplement 512-1", US Civil Service Commission,
Washington, Apr 1971.

Vandyk, A., "Maintenance: New Name, 0l1d Game", Air Transport
World, Jul 1991, pp. 113-114.

Vasilash, G.S., "A New Age for Cutting Tools or Business as
Usual?", Production, Vol. 102, No. 10, Oct 1990, pp. 32-37.

----- . "A Working FMS!", Production, Vol. 102, No. 12, Dec 1990,
pp. 50-53.
----- , "Getting in Control of Cutting Tools Before You Cut Your

Profits", Production, Jun 1987, pp. 40-45.
----- , "The Big Show", Production, Nov 1989, pp. 56.
Ventura, J.A., F.F. Chen, and M.S. Leonard, "Loading Tools to

Machines in Flexible Manufacturing Systems", Computers
Industry Engineering, Vol. 15, No. 1-4, 1988, pp. 223-230.

23

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Venugopal, V., "Integrated Tool Support for Object Based
Environments", Dissertation Abstracts International,
51/04~B, pp. 1931.

Wassweiler, W.R., "Tooling Requirements Planning", APICS 25th
Annual International Conference Proceedings, Chicago, Oct
1982, pp. 160~-162.

Weimer, G.A., "Automating Tool Selection Still Unfufilled
Promise", Iron Age, Nov 1983, pp. 98-105.

"Why Ford Put an AR/RS in a Tool Crib", Modern Materials
Handling, May 1981, pp. 70-72.

Wildish, M., "Making Machine Tools Unmanned", Machinery &
Production Engineering (UK), Jan 1986, pp. 30-31.

Williams, V.A., "Cutting Tools - Manufacturing Planbook
Supplement", Production, Oct 1982, pp. 77-89.

Wilson, M.J., "Expert Systems Capture Manufacturing Brainpower",
Production, Nov 1985, pp. 60-64.

Winfield, P. and N. Summers, "Standardization and Control of
Industrial-Quality Tools", General Services Administration,
Kansas City, May 1991.

Witkow, E., "Tool Management and Control: Planning and
Implementation at Braun Engineering", Tool Management and
Control Conference Proceedings, Oct 1988, pp. 129-139.

Wood, E.A., "Tool Management Begins With Proper Tool Holders",
CNC West, Dec 1988, pp. 38-41.

Wood, N., "Computer Controlled Tool Dispenser as Simple as
Getting a Coke", CNC West, Oct 1991, pp. 29-30.

Woodruff, T.L. and W.K. Adams, "Evolution of Automated Tool
Storage at General Dynamics", SME Technical Paper MS
89~-523. ’

24

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Wrigley, A., "Chrysler Engine Plant to get Tool Management
Systems", American Metal Market, Oct 1985, pp. 7.

----- , "Tool Renewal Project Give GM Plant an Edge",
Metalworking News, Jul 1989, pp. 17.

Young, I., "The Goals of Tool Management from the Flexible
Manufacturing System Point of View", Presentation to the
National Tool Management and Control Seminar 1991,
Milwaukee, Dec 1991.

Zailyk, S.T., "Integrating Islands of Automation: The Factory
Floor Network", Journal of Information Systems Management,
Summer, 1989, pp. 68-72.

Zeleny, J., "Flexible Manufacturing Systems with Automatic
Transport of Tools", Annals of the CIRP, Vol. 30, No. 1,
1981, pp. 349-352.

Zhou, C., "Tool Management in Computer Integrated Manufacturing
Systems", Dissertation Abstracts International, 49/09-B,
pp. 3945.

Zuin, D., "Tool Management", Industrial Computing (UK),
Jul 1990, pp. 30-31.

25

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



APPENDIX B
SURVEY AREAS OF INTEREST

Management Quality

Process Design
Tralnling
Tool Availability
Communications (Both Ways)
Maintenance Support
Budgeting

Job Planning
Tool Support

Inventory Control
8b) staffing

OO W
et et M e e S e
~

[o0]
1+

Tool Quality

9) Applicability to Process
10) Right Tool

11) Availability

12) safety

13) Cost

14) Procurement
14A) Tool Quality
15; Maintainability
Usability

17) Tool Design
173a) Versatility
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Support Services Quality

18) Close Proximity to Worksite
19) Professionalism

20) Knowledge

21) Right Tools

22) Courteousness

23) Tool Availability

24) Operating Tool PM System

25 Res§0n51ve Complaint System
26) Quality Tools

27) Preparation

28) Friendliness

29) Organization

29a) Safety/Ergonomics

Production Quality

30) Lost Time - Rework
31) Lost Time - Tools
32) Lost Time - Machines

33) Lost Time - Personnel
34) Timeliness of Work
35) Product Quality

36) Productivity

37) Job Safet¥

38) Profitability

39) QWL

40) Capability
Process
Consistency

43) Efficiency

44) Material Cests
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APP IX

CHINIST \'A

Circle your appropriate shop: NC SHOP / CONVENTIONAL SHOP (e)
Name (OPTIONAL):
Building: 133 / 137
Years in Your Field:
Years in Your Shop:
Shift: 1st or 2nd or 3rd
Apprentice Grad?: Y or N
Tech School Grad?: Y or N
Some College?: Y or N
College Degree?: AS, AA, BS, BA, MS, MA
Job Grade:

Sex: F or M
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1. During the average day, you spend time searching for tools
in your toolbox.

Strongly
Disagree

it

al

Disagree

| i ]
Neither ) Agree Strongly
Agree/Disagree Agree

so, how much time is spent?

tool

number of
a) 1 per day.

found (my
less than
nmore than
more than
more than
more than

time):

.5 hour.

.5 hour less than 1 hour.

1 hour less than 2 hours.

2 hours less than 4 hours.
4 hours.

found (others' time):

less than
more than
more than
more than
more than

not found
less than
more than
more than
more than
more than

not found
less than
more than
more than
nore than
more than

.5 hour.
.5 hour less than 1 hour.
1 hour less than 2 hours.
2 hours less than 4 hours.
4 hours.

(my time):

.5 hour.

.5 hour less than 1 hour.
1 hour less than 2 hours.
2 hours less than 4 hours.
4 hours.

(others' time):

.5 hour.

.5 hour less than 1 hour.
1 hour less than 2 hours.
2 hours less than 4 hours.
4 hours.

incidents:

b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.
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2. During the average day, you spend time searching for tools
in your shop.

1 2 ? 4 5
] D — - ——| e —————
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

If so, how much time is spent?

a. tool found (my time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. tool found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. tool not found (my time):
a) less than .5 hour.
k) more than .5 hour less than 1 hour.
¢c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

d. tool not found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

e. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or 1less per day.
d) more than 10 per day.
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3. During the average day, you spend time searching for tools
at the toolroom.

? 2 3 ? 5
Strongly Disagree Neither © Agree Strongly
Disagree Agree/Disagree Agree
If so, how much time is spent?
a. tool found (my time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. tool found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. tool not found (my time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

d. tool not found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

e. number of incidents:

a) 1 per day.

b) 5 or less per day.

c) 10 or less per day.
d) more than 10 per day.
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4. During the average day, you spend time searching
not in your shop or the toolroom.

Strongly
Disagree

Disagree

3 i
Neither Agree
Agree/Disagree

If so, how much time is spent?

Q.

tool found (my time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

tool found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

tool not found (my time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

tool not found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1T hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

number of incidents:
a) 1 per day.

b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

for tools

Strongly
Agree

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



5. During the average day, you spend time searching for
alternate tools to replace specified tools not available.

1 2 3 4 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

If so, how much time is spent?

a. tool found (my time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
€) more than 4 hours.

b. tool found (others' time):
- a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. tool not found (my time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

d. tool not found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

e. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

f. The affect of alternate tools on quality is positive.

1 2 3 4 5
................. - —-—— | ——
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree
g. The affect of alternate tools on productivity is

positive.

1 2 3 4 5
ot Mt et ey ma—— |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree
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h. Why did you choose to use an alternate tool? Why was
the tool considered an alternate.

i. Use of the alternate tool caused of extra work.
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

j. If there was additional material cost, how much was
there?

6. During the average day, you spend time searching for tools
that are not where they should be or that you know are in
the shop but can't find.

1 2 3 4 5
] It Pttty I aa— |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

If so, how much time is spent?

a. tool found (my time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. tool found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. tool not found (my time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

d. tool not found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

e. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.
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7. During the average day, you spend time replacing tools
more often due to.the poor quality of tool received.

1 2 3 T ?
B e D B - ———
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree
If so, how much time is spent?
a. my time:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. others' time:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

d. The affect of the poor quality tool on quality is

positive.

.1 2 3 4 5

vl It b B D |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

8
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8. Production parts are damaged due directly to poor quality,
defective, or improperly maintained tools.

1 2 3 4 5
, et o ey I |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree
If so, how much time is spent?
a. my time lost:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.
b. others' time lost:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.
c. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.
d. estimated material value per incident:

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



9. You lose time each day due to use of inefficient or
outdated tooling.

? ? 3 4 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

1If so, how much time is lost?
a. my time:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. others' time:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. number of incidents:
‘a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

d. The affect of inefficient or outdated tooling on

quality is positive.

1 2 3 4 5

vl I sty I 1
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

10
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10. You lose time each day repairing tools (tools that others
should be repairing)?

| | | i i

L [ —— i .............

Strongly Disagree Neither Agree strongly
Disagree Agree/Disagree Agree

If so, how much time is lost?

a. my time:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. others' time:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

d. What organization should have made the repair?

11
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11. You spend time at the toolroom window making tool
transactions on a daily basis,

1 2 3 4 5
s e Iy e |
Strongly Disagree Neither Agree : Strongly

Disagree Agree/Disagree Agree

If so, how much time is spent?

a. my time:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. others' time (have someone waiting):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

12
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12. During the average day, you spend time reworking )
production items damaged due to poor or inferior quality

tools.
1 2 T 4 5
Strongly Disagree‘ Neither Agree Strongly
Disagree Agree/Disagree Agree

If so, how much time is spent?

a. part repaired successfully (my time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours,.

b. part repaired successfully (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. part not repaired successfully (my time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

d. part not repaired successfully (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

e. number of incidents:
a) 1 per day.
b) 5 or less per day.
¢) 10 or less per day.
d) more than 10 per day.

f. The affect of the rework caused by inferior quality
tools on quality is positive.

1 2 ? T 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

g. The affect of the rework caused by inferior quality
tools on productivity is positive.

1 2 3 4 5
v et Rty e |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

13
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h. Cost of additional materials.used per incident?

13. During the average day, you spend time reworking

production items damaged due to improper use of tools.

l--------_--l--------uw-

Strongly Disagree

Disagree

Neither
Agree/Disagree

If so, how much time is spent?
a. part repaired successfully (my time):

a) less
b) more
c) more
d) more
e) more

b. part repaired successfully (others' time):

a) less
b) more
C) more
d) more
e) more

c. part not repaired successfully (my time):

a) less
b) more
c) more
d) more
e) more

than
than
than
than
than

than
than
than
than
than

.5 hour.

.5 hour less than 1 hour.
1 hour less than 2 hours.
2 hours less than 4 hours.

4 hours.

.5 hour.

.5 hour less than 1 hour.
1 hour less than 2 hours.
2 hours less than 4 hours.

4 hours.

.5 hour less than 1 hour.
1 hour less than 2 hours.
2 hours less than 4 hours.

4

5

Agree

Strongly
Agree

d. part not repaired successfully (others' time):

a) less
b) more
Cc) more
d) more
e) more

e. number of

a) 1 per day.

.5 hour less than 1 hour.
1 hour less than 2 hours.
2 hours less than 4 hours.

than .5 hour.
than

than

than

than 4 hours.
than .5 hour.
than

than

than

than 4 hours.
incidents:

b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

f. The affect of improper use of tools on quality is

positive.

|--__---__-_I--_--ww--~_‘__--_m-n_____'___-_-__-__-l

Strongly Disagree

Disagree

Neither
Agree/Disagree

14

Strongly
Agree
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dg. The affect of improper use of tools on productivity
is positive.

1 2 3 4 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree . Agree

h. Cost of additional materials used per incident due to
the affect of improper use of tools.

14. During the average day, you spend time reworking
production items damaged due to nonavailability of the
proper tool.

i | | i ]
|—=mmm e e ettt bemnet
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

If so, how much time is spent?

a. part repaired successfully (my time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. part repaired successfully (others' time)
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. part not repaired successfully (my time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
¢) more than 1 hour less than 2 hours. -
d) more than 2 hours less than 4 hours.,
e) more than 4 hours.

d. part not repaired successfully (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

e. number of incidents:
a) 1 per AQday.
b) 5 or less per day.
¢) 10 or less per day.
d) more than 10 per day.

15
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f. The affect of rework caused by use of improper tools
on quality is positive.

T 2 3 4 5
strongly Disagree Neither Agree ‘ Strongly.
Disagree Agree/Disagree Agree

g. The affect of rework caused by use of improper tools
on productivity is positive.

1 2 T ? 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

h. Cost of additional materials used per incident?

15. During the average day, you spend time reworking
production items damaged because you were issued or
directed to use the wrong tool.

1 2 ? ? 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

If so, how much time is spent?

a. part repaired successfully (my time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. part repaired successfully (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours iess than 4 hours.
e) more than 4 hours.

c. part not repaired successfully (my time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

d. part not repaired successfully (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

16
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e. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

f. The affect of rework caused by using the wrong tool
on quality is positive.

1 2 3 zlz 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

g. The affect of rework caused by using the wrong tool
on productivity is positive.

1 2 3 4 5
s ot Iy |-=----
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

h. Cost of additional materials used per incident?

17
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16. The NADEP does a good job in providing tools to you.

1 2 3 ? 5
Strongly bisagree Neither Agree ) Strongly
Disagree Agree/Disagree . Agree
17. You communicate with your management about tooling

matters. :

1 2 Zli 4 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

If so:

a. Your communications with your supervisor are
different from your communications with your branch
head or above about tools and tooling.

| | ] | I
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

b. Your communications with your management improved
over the last year.

1 2 ? 4 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

c. my time used during these discussions:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

d. others' time during these discussions:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

e. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

18
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18. The toolroom provides the service you need.

1 2 3 4 5
sy o] Iy e a— |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

19. You get the tools you need in a timely manner.

1 2 3 T 5
Strongly Disagree Neither Agree Strongly
Disagree _ Agree/Disagree Agree

20. You have the variety of tools you need to do your job.

1 2 3 4 5
v Ied Iy I am—— 1
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

21. You have the quality of tools you need to do your job.

1 2 3 4 5
el Il Py R — 1
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

22. You feel the NADEP spends enough money on tools.

1 2 3 4 5
o vy Iy G— |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

23. You see waste in the NADEP tools program.

1 2 3 4 5

S utovtd R S S |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

a. If so, where?

24. The tools you are issued affect the quality of work you
do in a positive manner.

1 2 3 4 5
e e Ry — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

25. The tools you are issued affect the quantity of work you
do in a positive manner.

1 2 .3 4 5
v Ieeted by o a—— 1
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

19
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26. The tools issued to you affect the efficiency of work you
do in a positive manner.

1 2 3 4 S

| mommmmmm e | oo oo | | -=~- |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

27. The tools issued to you affect your safety during the
work you do in a positive manner.

1 2 3 4 5
el It I — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

28. You have a say in the types of tools you need and are
provided to do your job.

1 2 3 T 5
______________________ | mmmmm e | e e
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

29. The tools you receive at the toolroom window are just
what you want.

1 ? T 4 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

30. The tools you receive at the toolroom window are in good
working order.

1 2 3 4 5
vl o] by I — 1
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

31. The quality of service you receive at the toolroom window
has improved in the last year.

1 2 3 4 5
o e ety R — 1
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

32. The tools you receive at the toolroom window are
maintained properly.

1 2 3 4 5
______________________ | ===--- -] —————————
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

20
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33. The tools you receive at the toolroom window are of high

quality.
1 2 ' 3 :lt 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

34. The tools'you receive at the toolroom window are
available in a timely fashion.

1 2 3 4 5
el It s —— i
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

35. The tools you receive at the toolroom window are
calibrated (when necessary.)

1 2 3 4 5
sy Rpa s bt el Do |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree
36. The toolroom windows provide you with a professional

service.

1 2 3 4 5
et Ity P e — |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

37. The tools you receive at the toolroom window are issued
with all safety devices.

1 2 - 3 4 ' 5
ol v s By
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

38. Higher quality tools would affect the quality of work you
do in a positive manner.

1 2 3 tli 5
Strongly Disagree Neither ~ Agree Strongly
Disagree _ Agree/Disagree Agree

a. Example and time frame that it happened .in:

39. Higher quality tools would affect the quantity of work
you do in a positive manner.

1 2 3 4 5
et It Bttt e |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

a. Example and time frame that it happened in:
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40. Higher gquality tools would affect the efficiency of work
you do in a positive manner.

1 2 :Is 1‘1 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

a. Example and time frame that it happened in:

41. Higher quality tools would affect your safety during the
work you do in a positive manner.

| | | i I
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

a. Example and time frame that it happened in:

42. The communications you have with your supervisor about
tools affects the quality of work you do in a positive

manner.

1 2 3 4 5
oroud It Iy —— s
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree i Agree

43. The communications you have with your supervisor about
tools affects your production in a positive manner.

1 :Ie 3 T 5
Strongly Disagree Neither Agree Strongly
Disagree : Agree/Disagree Agree

44 . Upper management is responsible for ensuring the proper
tools are available for the job I am doing.

1 2 3 4 5
et P ] !
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

45. My supervisor is responsible for ensuring the proper
tools are available for the job I am doing.

1 2 3 4 5
et It I e — 1
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

46. The Toolroom is responsible for ensuring the proper tools
are available for the job I am doing.

1 2 3 4 5
e ey I — |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree
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47. The production controller is responsible for ensuring the
proper tools are available for the job I am doing.

1 2 3 4 ?
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

48. I am responsible for ensuring the proper tools are
available for the job I am doing.

1 2 3 4 5

| = m e | e | e R m— 1
Strongly Disagree Neither Agree Strongly
Disagree , Agree/Disagree . Agree

49. The planner and estimator is responsible for ensuring the
proper tools are available for the job I am doing.

1 2 3 4 5
Pl I e — -|
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

50. I communicate with my supervisor about tools.

a. once per day.

b. more than once per day.

c. less than once per day. d) once per week.
d. once per month.

51. The amount of money the NADEP spends on tooling each year
is:

a. less than $10,000 per year.

b. more than $10,000 less than $50,000 per year.

c. more than $50,000 less than $100,000 per year.

d. more than $100,000 less than $250,000 per year.
e. more than $250,000 less than $500,000 per year.
f. more than $500,000 less than $1,000,000 per year.
g. more than $1,000,000 per year.

h. We spend more on tools and tooling now than we did a

year ago.

1 2 3 4 5
vl Rt ey e a— |
Strongly Disagree Neither Agree strongly

Disagree Agree/Disagree Agree

i. We spend less on tools and tooling now than we did a

year ago.

1 2 3 4 5
s I P I — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree
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52. Tooling information is readily available to you.

1 2 ‘ 3 4 >3
et It st Re— == |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

a. If not, please give an zxample and time-frame.

53. When you have a tooling need, management supports that

need.

1 2 3 4 5
sl It I R — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree ) Agree

54. When you receive a job, it is properly planned for tools.

1 2 T T 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

55. New methods are considered freely.

1 2 3 4 5
e I Iy e a—— |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

56. You receive adequate training in the use of tools.

1 2 3 4 5
vl Ieted e e — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

57. Whose responsibility is it to see that you get the proper
tool training? (Place in order of responsibility with the
most important individual first and the least important
last.)

a. yours.

b. shop supervisor.
c. management.

d. planning.

e. toolroom.

f. training.

g. union.

h. safety.

i. topol control.

j. other. Name

T
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58. You get the tools you need in a timely manner.

1 2 3 4 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

59. The timeliness of tools you are issued affects the
quality of your work in a positive manner.

1 2 3 T 5
Strongly Disagree Neither Agree strongly
Disagree Agree/Disagree Agree

60. You have the variety of tools you need to do your job.

1 2 3 4 5
el Bty Iy F—— |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

61. The mix of tools you are issued affects the quality of
work you do in a positive manner.

1 2 3 4 5
______________________ | e e e s o o o e | .
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

62. You have the quality of tools you need.

1 2 3 4 5
----------- i) Fatm et ] e
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree ' Agree

63. The tools you are issued affect the quality of work you
do in a positive manner.

1 2 3 4 S5
it Rttt ittt -1 -=|
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

64. Enough money is allocated for tools at the NADEP.

1 ? 3 ? 5
______________________ ] L
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

a. If no, how much is enough?
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65. You see waste in our tools.

1 2 ? ? 5
Strongly Disagree Neither Agree . Strongly
Disagree Agree/Disagree Agree

a. If yes, vwhere?

66. The toolroom provides the service you need.

| i i i T
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

67. The toolroom service affects the quality of work you do
in a positive manner.

1 T 3 4 5
______________________ |_____-_--_--- o e e e e o
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

68. The NADEP does a good job in providing tools to you.

1 2 3 T )
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

69. The NADEP tools program affects the quality of work you
do in a positive manner.

1. 2 3 4 5
e It |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree
70. During the day I spend hours using tools or tooling

to perform some type of production work.
a. less than .5 hours.

b. more than .5 less than 1 hour.

c. more than 1 less than 4 hours.

d. more than 4 less than 8 hours.

e. 8 or more hours.

71. Do you have any comments or suggestions that might help
improve the NADEP tools program?

S
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APPENDIX D

SUPERVIBOR TOOLING SURVEY

Circle your appropriate shop: NC SHOP / CONVENTIONAL SHOP (s)
Name (OPTIONAL):
Building: 133 / 137
Years in Your Field:
Years in Your Shop:
Shift: 1st or 2nd or 3rd
Apprentice Grad?: Y or N
Tech School Grad?: Y or N
Some College?: Y or N
College Degree?: AS, AA, BS, BA, MS, MA
Job Grade:

Sex: F or M
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1. During the typical day, your shops spend time searching
for tools in their toolboxes.

1 2 3 4 5
ool Ity Ity R l
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

If you do not disagree with this statement, how much
time is typically spent per employee per day: (answer a
through e below.)
a. tool found (employee time):

a) less than .5 hour.

b) more than .5 hour less than 1 hour.

c) more than 1 hour less than 2 hours.

d) more than 2 hours less than 4 hours.

e) more than 4 hours.

b. tool found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. tool not found (employee time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

d. tool not found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

e. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

2. During the typical day, your employees spend time
searching for tools in your shop.

1 2 3 4 5
sl ot Iy e — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

If you do not disagree with this statement, how much
time is typically spent per employee per day: (answer a
through e below.)
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a. tool found (employee time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. tool found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. tool not found (employee time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

d. tool not found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

e. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

3. During the typicai day, your employees spend time
searching for tools at the toolroom.

1 2 3 4 5
et Ity A o I
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

If you do not disagree with this statement, how much
time is typically spent per employee per day: (answer a
through e below.)

a. tool found (employee time):
a) less than .5 hour. )
b) more than- .5 hour less than 1 hour.
c) more .than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. tool found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.
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c. tool not found (employee time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

d. tool not found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

e. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

4. During the typical day, your employees spend time
searching for tools not in your shop or the toolroom.

1 2 3 4 5
ot Ittt bt S b |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

If you do not disagree with this statement, how much
time is typically spent per employee per day: (answer a
through e below.)

a. toocl found (employee time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. tool found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. tool not found (employee time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

d. tool not found (others®' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.
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e. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

5. During the typical day, your employees spend time

searching for alternate tools to replace specified tools

not available.

| | | i
Strongly Disagree Neither Agree
Disagree Agree/Disagree

Strongly
Agree

If you do not disagree with this statement, how much
time is typically spent per employee per day: (answer a

through j below.)

a. tool found (employee time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
¢c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. tool found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. tool not found (employee time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

d. tool not found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

e. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

f. The affect of alternate tools on quality is

1 2 3 4

e Rt et et
Strongly Disagree Neither Agree
Disagree Agree/Disagree

positive.

Strongly
Agree
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g. The affect of alternate tools on productivity is

positive.
1 7 3 ? 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

h. Why use an alternate tool? Why was the tool
considered an alternate?

i. Use of the alternate tool caused of extra work.
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

j. If there was additional material cost, how much was
there?

6. During the typical day, your employees spend time
searching for tools that are not where they should be or
that you know are in the shop but they can't find.

1 2 ? ? 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

If you do not disagree with this statement, how much
time is typically spent per employee per day: (answer a
through e below.)

a. tool found (employee time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. tool found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. tool not found (employee time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours,
e) more than 4 hours.

d. tool not found (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.
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e. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

7. During the typical day, your employees spend time
replacing tools more often due to the poor quality of tool

received.

1 2 3 4 5
vl It sty a— |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

If you do not disagree with this statement, how much
time is typically spent per employee per day: (answer a
through d below.)

a. employee time:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. others' time:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) nmore than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. number of incidents:
a) 1 per day.
b) 5 or less per day.
¢c) 10 or less per day.
d) more than 10 per day.

d. Poor quality tools lowers product quality.

1 2 3 4 5
ST vttt tred bt R a— |
Strongly Disagree Neither Adgree Strongly
Disagree Agree/Disagree Agree

8. Production parts are damaged due directly to poor quality,
defective, or improperly maintained tools.

1 2 3 4 S
] Feetd I — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

If you do not disagree with this statement, how much
time is typically spent per employee per day: (answer a
through d below.)
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a. employee time lost:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. others' time lost:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

d. estimated material value per incident:

9. Your employees lose time each day due to use of
inefficient or outdated tooling.

1 2 3 4 5
v b P |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

If you do not disagree with this statement, how much
time is typically spent per employee per day: (answer a
through d below.)

a. employee time:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. others' time:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.
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d. Inefficient or outdated tooling adversely affects \\
product quality. !
g

1 | | i [

R el e D B
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

10. Your employees lose time each day repairing tools (tools
that others should be repairing)?

1 2 ? 4 5
Strongly Disagree Neither Agree . Strongly
Disagree Agree/Disagree Agree

If you do not disagree with this statement, how much
time is typically spent per employee per day: (answer a
through d below.)

a. employee time:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. others' time:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

d. What organization should have made the repair?

11. Your employees frequently spend time at the toolroom
window making tool transactions.

1 2 3 4 5
v et I ama— |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

If you do not disagree with this statement, how much
time is typically spent per employee per day: (answer a
through c¢ below.)
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a. employee time:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. others' time (have someone waiting):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

12. During the typical day, your employees spend time
reworking production items damaged due to poor or
inferior quality tools.

1 2 T 4 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

If you do not disagree with this stateﬁent, how much
time is typically spent per employee per day: (answer a
through h below.)

a. part repaired successfully (employee time):
a) less than .5 hour.
.b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. part repaired successfully (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. part not repaired successfully (employee time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

d. part not repaired successfully (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.
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e. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

f. The rework caused by inferior quality tools lowers
product quality.

1 2 3 4 5

| = mmm e | e o] e Rt |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

g. The rework caused by inferior quality tools lowers

productivity.

1 2 3 T 5
______________________ R ] Dttt
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

h. Cost of additional materials used per incident?

13. During the typical day, your employees spend time
reworking production items damaged due to improper use of

tools.

1 2 3 4 5
----------- ey I It
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

If you do not disagree with this statement, how much
time is typically spent per employee per day: (answer a
through h below.)

a. part repaired successfully (employee time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. part repaired successfully (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. part not repaired successfully (employee time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.
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d. part not repaired successfully (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

e. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

f. The improper use of tools lowers product quality.

1 2 ? ? 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

g. The improper use of tools lowers productivity.

1 2 3 4 5
----------- ey R Doy
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

h. Cost of additional materials used per incident due to
the affect of improper use of tools.

14. During the typical day, your employees spend time
reworking production items damaged due to nonavailability
of the proper tool.

1 2 3 4 5
el I e e — |
Strongly Disagree Neither Agree Strongly

Disagree ‘ Agree/Disagree Agree

If you do not disagree with this statement, how much
time is typically spent per employee per day: (answer a
through h below.)

a. part repaired successfully (employee time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

b. part repaired successfully (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour. -
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.
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c. part not repaired successfully (employee time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

d. part not repaired successfully (others' time):"
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

e. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

f. The rework caused by use of improper tools lowers
product quality. )

1 2 3 4 5
______________________ i B
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree
g. The rework caused by use of improper tools lowers
productivity.
1 2 3 4 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

h. Cost of additional materials used per incident?

15. During the typical day, your employees spend time
reworking production items damaged because they were
issued or directed to use the wrong tool.

1 ? ? 4 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

If you do not disagree with this statement, how much
time is typically spent per employee per day: (answer a
through h below.)

a. part repaired successfully (employee time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.
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b. part repaired successfully (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

c. part not repaired successfully (employee time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
¢) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

d. part not repaired successfully (others' time):
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

e. number of incidents:
a) 1 per day.
b) 5 or less per day.
¢c) 10 or less per day.
d) more than 10 per day.

f. The rework caused by using the wrong tool lowers
product quality.

1 2 3 ? 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

g. The rework caused by using the wrong tool lowers

productivity.

1 2 3 4 5
_______________________________ -1 -
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

*kkkkkkkk h, Cost of additional materials used per incident?

16. The NADEP does a good job in providing tools to your

employees.

1 2 3 4 5
----------- e s—
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree
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17. You communicate with your employees about tooling

matters.

1 2 3 ? 5
___________ B e Dt Dttt et
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

If you do not disagree with this statement, how much
time is typically spent per employee per day: (answer a
through e below.)

a. Your communications with your employees are different
frem your communications with your supervisor about
tools and tooling.

1 2 3 4 5
vt it hasaane et ey R |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

b. Your communications with your employees improved over
the last year.

1 2 3 4 5
et Rttt Bt | == |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

c. my time used during these discussions:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

d. others' time during these discussions:
a) less than .5 hour.
b) more than .5 hour less than 1 hour.
c) more than 1 hour less than 2 hours.
d) more than 2 hours less than 4 hours.
e) more than 4 hours.

e. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

18. The toolroom provides the service your employees need.

1 2 3 4 5
e e Iy P — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree
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19. Your employees get the tools they need in a timely

manner.

1 2 3 ? 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

20. Your employees have the variety of tools they need to do
the job.

1 2 ? ? 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

21. Your employees have the quality of tools they need to do
the job.

1 2 3 4 5
o Il Iy R—— |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

22. You feel the NADEP spends encugh money on tools.

1 2 3 4 5
e It by R |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

23. You see waste in the NADEP tools program.

1 2 3 4 5
e ot Iy e
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

kkkkkkkk*x a, If so, where?

24. The tools your employees are issued affect the quality of
work they do in a positive manner.

1 2 3 T 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

25. The tools your employees are issued affect the quantity
of work they do in a positive manner.

1 2 . 3 4 5
----------- ey o] b
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree
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26. The tools issued to your employees affect the efficiency
of work they do in a positive manner.

1 2 3 4 5
vord I I ma—— |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

27. The tools issued to your employees affect their safety
during the work they do in a positive manner.

I | i i i
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

28. Your employees have a say in the types of tools they need
and are provided to do the job.

1 2 3 4 5
e Ity Iy R — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

29. The tools your employees receive at the toolroom window
are just what they want.

1 2 3 4 5
o] hsant o] hesanant G |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

30. The tools your employees receive at the toolroom window
are in good working order.

1 2 3 4 5
----------- ety et b
Strongly Disagree Neither Adgree Strongly

Disagree Agree/Disagree Agree

31. The quality of service your employees receive at the
toolroom window has improved in the last year.

1 2 2|3 4 5
___________________________________ e
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

32. The tools your employees receive at the toolrocom window
are maintained properly.

ZIL 2 3 4 5
----------- ey st bt
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree
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33. The tools your employees receive at the toolroom window
are of high quality.

1 2 3 4 5
o Iotsted Iy o |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

34. The tools your employees receive at the toolroom window
are available in a timely fashion.
1 2 3 4 5
e e sty — |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree
35. The tools your employees receive at the toolroom window
are calibrated (when necessary.) :

1 2 3 4 5
v It s — |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

36. The toolroom windows provide your employees with a
professional service.
1 2 3 4 5
P Iated R L
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree
37. The tools your employees receive at the toolroom window
are issued with all safety devices.

1 2 3 4 T
........... [ ]
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree
38. Higher quality tools would affect the quality of work

your employees do in a positive manner.

1 2 3 4 5
ot e ol D |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

kkkkkkkkk a,. Example:

39. Higher quality tools would affect the quantity of work

your employees d¢ in a positive manner.

1 T 3 4 5
_____________________________ - -
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

*kkkkkkkk a, Example:
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40. Higher quality tools would affect the efficiency of work
your employees do in a positive manner.

1 2 3 4 5
ouy sl e ey " 1
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

kkkkkkkkk a, Example:

41. Higher quality tools would affect employee safety during
the work they do in a positive manner.

1 2 ? T 5
___________ i et T PR e
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

kkkkkkkkk a, Example:

42. The communications you have with your supervisor about
tools affects the quality of work you do in a positive

manner.
1 2 3 4 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

43. The communications you have with your employees about
tools affects production in a positive manner.

1 2 3 4 5
el e Iy P — |
Strongly Disagree Neither Adgree Strongly

Disagree Agree/Disagree Agree

44. Upper management is responsible for ensuring the proper
tools are available for the job.

1 2 3 4 5
el e Iy R— |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

45. The supervisor is responsible for ensuring the proper
tools are available for the job.

1 2 3 4 5
e I e R — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree
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46. The Toolroom is responsible for ensuring the proper tools
are available for the job.

1 2 3 ? 5
Strong.y Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

47. The production controller is responsible for ensuring the
proper tools are available for the job.

1 2 7 4 5
strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

48. The employee is responsible for ensuring the proper tools
are available for the job.

| | | i i
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

49. The planner and estimator is responsible for ensuring the
proper tools are available for the job.

1 ? 3 ? 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

50. I communicate abgut tools with employees:

a. once per day.

b. more than once per day.
c. less than once per day.
d. once per weeck.

e. once per month.

51. The amount of money the NADEP spends on tooling each year
is:

a. less than $10,000 per year.

b. more than $10,000 less than $50,000 per year.

c. more than $50,000 less than $100,000 per year.

d. more than $100,000 less than $250,000 per year.
e. more than $250,000 less than $500,000 per year.
f. more than $500,000 less than $1,000,000 per year.
g. more than $1,000,000 per year.

51.a. We spend more on tools and tooling now than we did a

year ago.

1 2 3 4 5
|====mn-- - -=| == —
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree
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51.b. We spend less on tools and tooling now than we did a

year ago.

1 2 3 4 5
e I e R — |
Strongly Disagree Neither Agree Strongly
Disagree ' Agree/Disagree Agree

52. Tooling information is readily available to your
employees.
1 | ? | |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

kkkkkkkk* 3, If you disagree, please give an example and
time-frame of incident.

53. When your employees have a tooling need, you support that

need.

1 2 3 4 5
----------- ) e D
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

54. When your employees receive a job, it is properly planned
for tools.

1 2 3 4 5
vt et I I |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

55. New methods are considered freely.

1 2 3 4 5
el I I R — |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree
56. Your employees receive adequate training in the use of

tools.

1 2 3 4 5
e I It S — |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

57. Whose responsibility is it to see that your employees get
the proper tool training? (Place in order of
responsibility with the most important individual first
and the least important last.)
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a. employee.

b. shop supervisor.
c. management.

d. planning.

e. toolroon.

f. training.

g. union.

h. safety.

i. tool control.

j. other. Name

58. Your employees get the tools they need in a timely

manner.

1 2 3 4 5
il It Iy R —— |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

59. The timeliness of tools your employees are issued affects
the quality of work in a positive manner.

1 2 3 4 5
sl e I R — |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree
60. Your employees have the variety of tools they need to do

the job.
| | | i ]
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

61. The mix of tools your employees are issued affects the
quality of work they do in a positive manner.

T T 3 4 5
...................... | -
Strongly Disagree Neither Agree Strongiy
Disagree Agree/Disagree Agree

62. Your employees have the quality of tools they need.

1 2 3 4 5
v I s e ——— l
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

63. The tools your employees are issued affect the quality of
work in a positive manner.

1 2 3 4 5
vt I ] Do |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree
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64. Enough money is allocated for tools at the NADEP.

1 2 3 4 5
vl st et — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

kkkkkkkk* a. If you disagree, how much is enough?

65. You see waste in our tools.

1 2 3 4 5
] b sy e— |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

kkkkkkk** a. If you agree, where?

66. The toolroom provides the service your employees need.

1 2 3 4 5
______________________ R R
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

67. The toolroom service affects the quality of work in a
positive manner.

1 2 3 4 5
e e et I —— |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

68. The NADEP does a good job in providing tools to your

employees.

1 2 3 4 5
] I s e — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

69. The NADEP tools program affects the quality of work in a
positive manner.

1 2 3 4 5
vt o] I e a— |
Strongly Dlsagree Neither Agree Strongly

Disagree Agree/Disagree Agree

70. During the day your employees typically spend the
following amount of time using tools or tooling to
perform some type of production work:

a. less than .5 hours.

b. more than .5 less than 1 hour.
c. more than 1 less than 4 hours.
d. more than 4 less than 8 hours.
e. 8 or more hours.
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71. Do you have any comments or suggestlons that might help
improve the NADEP tools program?

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



PPEND
TOOLROOM STAF OOLIN \'4

Name (OCPTIONAL):
Toolroom #:
Years in Your Shop:
Shift: 1st or 2nd
Apprentice Grad?: Y or N
Tech School Grad?: Y or N
Some College?: Y or N
College Degree?: AS, AA, BS, BA, MS, MA
Job Grade:

Sex: F or M
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1. During the typical day, the shop employees you support
spend time searching for tools in their toolboxes.

1 2 3 T 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

2. During the typical day, the shop employees you support
spend time searching for tools in their shop.

1 2 3 T 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

3. During the typical day, the shop employees you support
spend time searching for tools at the toolroom.

1 2 3 4 5
----------- | = | e | e
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

If you do not disagree with this statement, how much
time do you think is typically spent per employee per
day: (answer questions a through c.)

a. tool found:
a) less than 1 minute.
b) more than 1 minute less than 5 minutes.
c) more than 5 minutes less than 10 minutes.
d) more than 10 minutes less than 15 minutes.
e) more than 15 minutes.

b. tool not fcund:
a) less than 1 minute.
b) more than 1 minute less than 5 minutes.
c) more than 5 minutes less than 10 minutes.
d) more than 1€ minutes less than 15 minutes.
e) more than 15 minutes.

c. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

4. During the typical day, the shop employees you support
spend time searching for tools net in their shop or the

toolroom.
1 2 3 4 5
- - S e
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree
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5. During the typical day, the shop employees you support
spend time searching for alternate tools to replace
specified tools not available.

1 2 3 4 5
e Rt sy e |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

6. During the typical day, the shop employees you support
spend time searching for tools that are not where they
should be or that you know are in the shop but they can't

find.

1 2 3 4 5
sl Ity sy " |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

7. buring the typical day, the shop employees you support
spend time replacing tools more often due to the poor
quality of tool received.

1 2 3 4 5
----------- e R B
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

8. Production parts are damaged due directly to poor quality,
defective, or improperly maintained tools.

1 2 3 4 5
----------- ity Mt e
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

9. The shop employees you support lose time each day due to
use of inefficient or outdated tooling.

1 2 3 4 5
e Ry s I — l
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

10. The shop employees you support lose time each day
repairing tools (tools that others should be repairing)?

1 2 3 4 5
|-mmmmmm o e | -- | --———- |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

*kkkkkk** a, What organization should have made the repair?
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11. The shop employees you support spend time at the toolroom
window making tool transactions on a daily basis.

I | | i ]
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

If you do not disagree with this statement, how much
time do you think is typically spent per employee per
day: (answer questions a through c.)

a. employee time:
a) less than 5 minutes.
b) more than 5 minutes less than 10 minutes.
c) more than 10 minutes less than 15 minutes.
d) more than 15 minutes less than .5 hours.
e) more than .5 hours.

b. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

12. During the typical day, the shop employees you support
spend time reworking production items damaged due to poor
or inferior quality tools.

1 2 3 4 5

| == e e |- o
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

13. During the typical day, the shop employees you support
spend time reworking production items damaged due to
improper use of tools.

1 2 3 4 5
e Bt e |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Adgree

14. During the typical day, the shop employees you support
spend time reworking production items damaged due to
nonavailability of the proper tool.

1 2 3 4 5
el I e e — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree
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15. buring the typical day, the shop employees you support
spend time reworking production items damaged because
they were issued or directed to use the wrong tool.

1 2 3 4 5
___________ R e D P
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

16. The NADEP does a good job in providing tools to the shop
employees you support.

1 2 3 4 5

| oo e | e R — |
Strongly Disagree Nelther Agree Strongly
Disagree Agree/Disagree Agree

17. You communicate with the shop employees you support
about tooling matters.

] | ] | [
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

If you agree with this statement answer a and b below:

a. Your communications with the shop employees you
support improved over the last year.

1 2 3 4 5
______________________ ] I
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

b. number of incidents:
a) 1 per day.
b) 5 or less per day.
c) 10 or less per day.
d) more than 10 per day.

18. The toolroom provides the support the shop employees

need.

1 2 3 4 5
----------- e e D
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

kkxkkkkk* a, If you disagree with this statement please
explain:
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19. The shop employees get the tools they need in a timely

manner.

I | | i ]
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

20. Shop employees have the variety of tools they need to do
the job.

1 2 3 T 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

21. Shop employees have the quality of tools they need to do
the job.

1 T 3 ? 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

22. You feel the NADEP spends enough money on tools.

1 2 3 4 5
v vesnnd B e e——— |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

23. You see waste in the NADEP tools program.

1 2 3 4 5
e It b B B |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

kkkkkkkk* a, If you see waste, please explain where?

24. The tools shop employees are issued affect the quality of
work they do in a positive manner.

I | | | ]
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree
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25. The tools issued to employees affect the quantity of work
of work they do in a positive manner.

1 2 3 T 5
______________________ R e Dttt
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

26. The tools issued to the employees you support affect the
efficiency of work they do in a positive manner.

1 2 3 T 5
______________________ e e
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

27. The tools issued to the employees you support affect
their safety during the work they do ih a positive

manner.

1 2 3 4 5
----------- e I Bt e
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

28. The employees you support have a say in the types of
tools they need and are provided to do the job.

1 2 3 T 5
........... R ] Dttt L B
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

29. The tools employees receive at the toolroom window are
just what they want.

1 2 3 4 5
----------- el st ] B
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

30. The tools employees receive at the toolroom window are in
good working order.

1 2 3 4 5
e Rt P ma— |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

31. The quality of support employees receive at the toolroom
window has improved in the last year.

1 T 3 4 5
______________________ | —m—mmm e | m e
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree
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32. The tools employees receive at the toolroom window are
maintained properly.

1 2 3 4 5
vl Ittt Ity et |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

33. The tools employees receive at the toolroom window are of
high quality.

] I | | i
___________ | =~ mee | ——————
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

34. The tools employees receive at the toolroom window are
available in a timely fashion.

1 2 3 4 5
e It — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

35. The tools employees receive at the toolroom window are
calibrated (when necessary.)

1 2 3 4 5
______________________ e et ——
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

36. The toolroom windows provide employees with a
professional support.

1 2 3 4 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

37. The tools employees receive at the toolroom window are
issued with all safety devices.

1 2 3 ? ?
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree
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38. Higher quality tools would affect the quality of work
the employees you support do in a positive manner.

1 2 3 4 5
| | emm e[ e R—— |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

kkkkkkk**x a. Please give an example if you agree:

39. Higher quality tools would affect the quantity of work
the employees you support do in a positive manner.
2

1 3 4 5
___________ e D P
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

kkkkk*k** a., Please give an example if you agree:

40. Higher quality tools would affect the efficiency of work
the employees you support do in a positive manner.

1 2 3 4 5
o Rt Py e — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

*kkkkkk** a, Please give an example if you agree:

41. Higher quality tools would affect employee safety during
the work they do in a positive manner.

1 2 3 4 5
----------- R o b
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

kkkkkkk** a. Please give an example if you agree:

42. The communications you have regarding tools with the
employees you support ultimately affects the quality of
work they do in a positive manner.

1 2 3 4 5
----------- R ] e e
Strongly Disagree Neither Agree Strongly

Disagree : Agree/Disagree Agree

43. The communications you have regarding tools with the
employees you support ultimately affects the
production in a positive manner.

1 2 3 4 5
........... |-_--_-____-|---____-_-___ S,
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree
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44. Upper management is responsible for ensuring the proper
tools are available for the job.
I | i i ]
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

45. The production supervisor is responsible for
proper tools are available for the job.

ensuring the

1 2 ? ? 5

R e h - - - ——
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

46. The Toolroom is responsible for ensuring the
are available for the job.

1 2 3 4

e It I |---=-
Strongly Disagree Neither Agree
Disagree Agree/Disagree

47. The production controller is responsible for
proper tools are available for the job.

proper tools

Strongly
Agree

ensuring the

? | | i i
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

48. The employee is responsible for ensuring the
are available for the job.

1 2 3 4

i R B |-—-=-
Strongly Disagree Neither Agree
Disagree Agree/Disagree

49. The planner and estimator is responsible for
proper tools are available for the job.

proper tools

Strongly
Agree

ensuring the

1 T 3 T 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

50. I communicate with employees

a. once per day.
b. more than once per day.
c. less than once per day.
d. once per hour.
e. twice per day.

about tool problens.
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51. The amount of money the NADEP spends on tooling each year

a. less than $10,000 per year.

b. more than $10,000 less than $50,000 per year.

c. more than $50,000 less than $100,000 per year.

d. more than $100,000 less than $250,000 per year.
e. more than $250,000 less than $500,000 per year.
f. more than $500,000 less than $1,000,000 per year.
g. more than $1,000,000 per year.

51.a. We spend more on tools and tooling now than we did a
year ago.

1 2 3 4 5
e et Ittty e — |
Strongly Disagree Nelther Agree Strongly

Disagree '  Agree/Disagree Agree

51.b. We spend less on tools and tooling now than we did a

year ago.

1 2 3 4 5
ol e e I ma—— |
Strongly Disagree Neither Adgree Strongly

Disagree Agree/Disagree Agree

52. Tooling information is readily available to the employees
you support.

1 2 3 4 5
e ey e — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

*kkkkkkkk a, If disagree with this statement, please give an
example.

53. When the employees you support have a tooling need, you
support that need.

1 2 3 4 5

| === | e o | e | === |
Strongly Disagree Neilither Agree Strongly
Disagree Agree/Disagree Agree

54. When the employees you support receive a job, it is
properly planned for tools.

1 2 3 4 5
e o ey R — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree
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55. New methods are considered freely.

| | ] i ]
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

56. The employees you support receive adequate training in
the use of tools.

] | | i I
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

57. Whose responsibility is it to see that the employees you
support get the proper tool training? (Place in order of
responsibility with the most important individual first
and the least important last.)

a. employee.
b. shop supervisor.
Cc. management.

d. planning.

e. toolroon.

f. training.

g. union.

h. safety.

i. tool control.

j. other. Name

T

58. The employees you support get the tools they need in a
timely manner.

1 2 3 4 5
.......................... | -
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

59. The timeliness of tools employees are issued affects the
quality of work in a positive manner.

1 2 3 4 5
vl ] s — |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree
60. Employees have the variety of tools they need to do the

job.

1 2 3 4 5
o] I — I
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

12
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61. The mix of tools employees are issued affects the quality
of work they do in a positive manner.

1 ? ? 4 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

62. Employees have the quality of tools they need.

1 2 3 4 5
v et Iy I |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

63. The tools employees are issued affect the quality of work
in a positive manner.

1 2 3 4 5
e Rt I — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

64. Enough money is allocated for tools at the NADEP.

1 2 3 4 5

| mommm e [ e e | === |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

*kkkkkkkk* a, If you disagree with this statement, how much is
enough?

65. You see waste in our tools.

1 2 3 4 5
et Ittt ettty S — |
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

*kkkkkkk* a, If you do see waste, please give an example:

66. The toolroom provides the service employees need.

1 2 3 4 5
e ettt e === I
Strongly Disagree Neither Agree Strongly

Disagree Agree/Disagree Agree

13
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67. The toolroom service affects the quality of work in a
positive manner.

1 ? 3 4 5
Strongly Disagree Neither Agree Strongly
Disagree Adgree/Disagree Agree

68. The NADEP does a good job in providing tools to
employees.

1 2 3 4 5
el It It el b |
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

69. The NADEP tools program affects the quality of work in a
positive manner.

1 2 T ? 5
Strongly Disagree Neither Agree Strongly
Disagree Agree/Disagree Agree

70. During the day the employees you support spend
hours using tools or tooling to perform some type of
production work.

a. less than .5 hours.

b. more than .5 less than 1 hour.
c. more than 1 less than 4 hours.
d. more than 4 less than 8 hours.
e. 8 or more hours.

71. Do you have any comments or suggestions that might help
improve the NADEP tools program?
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APPENDIX ¥

SURVEY AREA ASSOCIATION WITH QUESTIONS

Interest Area

1)

2)

3)

4)

5)

6)

7)

8)

Survey Question Involved

Management Quality

Process Design

Training

Tool Availability

Communications

(Machinist to Supervisor

& Supervisor to Machinist)
Maintenance Support
Budgeting

Job Planning

Tool Support

8a) Inventory Control

8b) Sstaffing

1,2,3,4,5,6,7,9,11,12,13,15,16,
18,20,23,29,54,55,59,65,68, 69

13,52,56,57
1,2,3,4,5,6,14,15,16,19,20,23,29,
34,44,45,46,47,48,49,58,59,60,63,
65,68,69

17,23,38,42,43,50,53,59

8,10,32,35,65,68,69
16,22,23,51,64,65,68
5,9,11,14,15,16,19,20,23,26,27,
28,29,44,45,52,54,58,59,60,61,63,
65,68,69
10,12,14,15,16,18,19,20,23,26,27,
28,29,44,45,52,53,54,58,59,60,61,
65,68,69

23,65

16,18,31,36,66,67,68
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Interest Area Survey Question Involved
Tool Quality

9) Applicability to Process 7,9,13,16,19,20,29,65,68
10) Right Tool 7,8,9,12,13,15,16,19,20,21,23,26,
29,65,68
11) Availability 14,15,16,19,20,29,46,59,65
12) Safety ' 8,21,27,37,41
13) Cost 22,23,51,65
14) Procurement 14,16,22,33,65,68
14A) Tool Quality 7,8,9,12,16,21,23,33,38,.39.40,41,
62,65
15) Maintainability 8,10,23,30,32
16) Usability 9,13,23,65
17) Tool Design 7,9,12,23
17A) Versatility 9,20,23
2
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Interest Area

Survey Question Involved

Support Services Quality

18) Close Proximity to Worksite
19) Professionalism
20) Knowledge

21) Right Tools

22) Courteousness

23) Tool Availability

24) Operating Tool PM System
25) Responsive Complaint System
26) Quality Tools

27) Preparation

28) Friendliness
29) Organization

29a) Safety

11,18,31,36,65,66,67,68,69
18,28,31,36,66,67,68,69
18,31,36,52,66,67,68,69
9,12,14,15,16,18,19,20,23,24,25,
26,27,29,31,33,36,37,46,49,60,61,
63,65,66,67,68,69
18,31,36,66,67,68,69
2,3,5,14,16,18,19,29,20,23,31,34,
36,46,47,49,58,59,60,61,66,67,68,
69

8,10,18,23,30,31,32,35,36,65, 66,
67,68,69

17,18,28,31,36,55,65,66,67,68,69
7,8,16,18,21,24,25,26,27,31,33,
36,37,38,39,40,41,62,63,65,66,67,
68,69

14,16,18,19,23,26,29,30,31,32,36,
44,47,49,58,59,65,66,67,68,69

18,28,31,36,66,67,68
18,28,31,34,36,65,66,67,68

37,68
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Interest Area

30)

31)

32)

33)

34)

35)

36)

37)
38)
39)
40)
41)
42)

43)

44)

urve. uesti nvolved

Production Quality

Lost Time - Rework
Lost Time - Tools
Lost Time - Machines
Lost Time - Personnel

Timeliness of Work

Product Quality

Productivity

Job Safety
Profitability
QWL
Capability
Process
Consistency

Efficiency

Material Costs

8,15,14,13,12

1,2,3,4,5,6,7,8,9,10,11,12,13,14,
15,19

1,2,3,4,5,6,7,8,9

1,2,3,4,5,6,7,8,9,10,11,12,13,14,
15,17,19

25,48,58,69

5,8,12,13,14,15,24,33,38,42,48,59,
60,61,63,69

1,2,3,4,5,6,7,8,9,11,12,13,14,15,
25,26,39,43,48,58

27,37,41

22,26

3,27,28,30

9,20,29
9,12,13,14,15,16,20,25,39,70
12,29,30,33,35

7,9,10,11,12,14,15,16,20,25, 26,
29,40

5,8,12,13,14,15
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1

2

10

11

12

13

14

i5

16

17

18

19

20

RELATIONSHIP OF SURVEY QUESTIONS TO INTEREST AREAS
Question Number

Interest Area
1,3,31,33,36
1,3,23,31,33,36
1,3,23,31,33,36
1,3,31,33,36
1,3,7,23,33,35,36,44
1,3,33,36
1,9,10,14A4,17,26,33,36,43

5,10,12,14A,15,24,26,30,33,35,
36,44

1,7,10,14a,17,21,23,36,40,41,43
5,8,15,24,33,43
1,7,18,33,36,43

1,8,10,17,21,14A,30,33,36,41,42,
43,44

1,2,9,10,16,30,31,33,35,36,41,44

3,7,8,11,14,21,23,27,30,33,35,36,
41,43,44

1,3,7,8,10,11,21,30,33,35,36,41,
43,44

1,3,6,7,8,8b,9,10,11,14,14a,21,
23,26,27,41,43

4,25,33

1,8,8b,18,19,20,21,22,23,24,25,
26,27,28,29

3,7,8,9,10,11,21,23,27,34

1,3,7,8,9,10,11,12,17a,21,23, 40,
41,43
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Question Number Interest Area

21 10,14A,26

22 6,13,14,38

23 1,3,4,6,7,8,8a,10,13,14a,15,16,17,
17a,21,23,24,27

24 21,26

25 21,26,34,36,41,43

26 7,8,10,21,26,27,36,38,43

27 7,8,21,26,12,37,39

28 - 4,7,8,25,28,29,19,39,41

29 1,3,7,8,9,10,11,21,23,27,40,42,43

30 15,24,27,39,42

31 8b,18,19,20,21,22,23,24,25,26,27,
28,29

32 5,15,24,27

33 14,14a,21,26,35,42

34 3,23,29,35

35 5,24,42

36 8b,18,19,20,21,22,23,24,25,26,27,
28,29

37 12,21,26,29a,37

38 142, 26,35

39 143,26,36

40 14A,26,43

6
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Question Number Interest Area

41 12,14A,26,37

42 4,35

43 4,36

44 3,7,8,27

45 3,7,8

46 3,11,21,23

47 3,23,27

48 3,34,3536

49 3,21,32,27

50 4

51 6,13

52 2,7,8,20

53 4.8

54 i,7,8

55 1,4,25

56 2

57 2

58 3,7,8,23,27,34,36

59 1,3,7,8,11,23,27,34,35

60 3,7,8,21,23,35
7
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Question Number es a

61 7,8,21,23,35

62 144,26

63 3,7,21,26,35

64 6

65 1,3,5,6,7,8,8a,9,10,11,13,14, 14a,
18,21,24,25,2627,29

66 8b,18,19,20,21,22,23,24,25,26,27,
28,29

67 8b,18,19,20,21,22,23,24,25,26,27,
28,29

68 1,3,5,6,7,8,8b,9,10,14,18,19,20,
21,22,23,24,25,26,27,28,29,29a

69 1,3,5,7,8,18,19,20,21,22,23,24,25,
26,27,35

70 41

71 _ ALL

8
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APPENDIX G
INSTRUCTIONS FOR TEST TOOL MANAGEMENT SURVEY

This tool management survey is being made in an effort
to determine what affect tooling has on procduction and the
quality of workmanship accomplished here at the Naval
Aviation Depot. There is no way of determining your name, so
there should not be any concern about being absolutely
honest. Further, the information gathered on each individual
survey will be kept in strictest confidence and will not be
released. The more honesty involved with your answers, the
greater the chance will be that the survey can be used as a
useful tool to help improve the NADEP tool management system.
Should you have a comment about a question, you may star the
guestion and write your comment on the back of the page. A
copy of the results will be provided to you when they beconme
available. Changes in the tool management system will likely
occur as a result of the data obtained from this survey.

The information accumulated in this survey will also be
used by Bruce Laviolette in the preparation of a doctoral
dissertation on tool management, which will be published and
utilized as a training aid by colleges, universities and
other industrial facilities. A copy of the dissertation will
be made available here at the NADEP upon request. Completion
of that document is expected in the March 1993 time frame. A
committee of six distinguished persons will evaluate the
dissertation prior to final release. Most notably, this
committee includes Dr. John Cammett of this command and Dr.
Edwards Deming.

Instructions
1. Answer every question.
2. Answer the first question before moving to the next.

3. Circle the most appropriate answer only unless otherwise
instructed.

4. If you have a comment, star the question to indicate a
comment and write the comment on the back of the page.

5. Please do not discuss this survey with others until it has
been completed.

Thank you in advance for your time, patience and
honesty. A few minutes here can lead to a better workplace
and the development of a more professional tool management
system that can better serve you. Thank you again!
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MACHINIST INSTRUCTIONS FOR TOOL MANAGEMENT SURVEY

The purpose of this survey is to determine and measure
the affect of the management of tooling on production and the
quality of workmanship accomplished here at the Naval
Aviation Depot. Unless you provide your name, there is no way
of determining your name, so there should not be any concern
about being absolutely honest. If you do provide your name,
it will only be used to get back to you, if desired, for more
information about a specific question. Further, the
information gathered on each individual survey will be kept
in strictest confidence and will not be individually
released. The survey will be used as an instrument to help
improve the NADEP tool management system, so honest answers
are desired and encouraged. Should you have a comment about a
question, you may star the question and write your comment on
the back of the page. If you do so, be sure to identify the
question number related to your response. A copy of the
results will be made available upon compilation of the
answers. Changes in the tool management system will likely
occur as a result of the data obtained from this survey.

Remember that the survey is concerned with tooling, not
general hand tools.

The information accumulated in this survey will also be
used by Bruce Laviolette in the preparation of a doctoral
dissertation on tool management, which will be published and
utilized as a training aid by colleges, universities and
other industrial facilities. A copy of the dissertation will
be made available here at the NADEP upon request. Completion
of that document is expected in the March 1993 time frame. A
committee of six distinguished persons will evaluate the
dissertation prior to final release. Most notably, this
committee includes Dr. John Cammett of this command and Dr.
Edwards Deming.

Instructions

1. Answer every question. There is no right or wrong answer.
Although you may not know an exact answer, your
perceptions are important.

2. Answer the first question before moving to the next.

3. Circle the most appropriate answer only unless otherwise
instructed.

4. If you have a comment, star the question to indicate a
comment and write the comment on the back of the page.

5. Please do not discuss this survey with others until all
personnel have taken the survey.

Thank you in advance for your time, patience and
honesty. A few minutes here can lead to a better workplace
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and the development of a more professional tool management
system that can better serve you. Thank you again!
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SUPERVISOR INSTRUCTIONS FOR TOOL MANAGEMENT SURVEY

The purpose of this survey is to determine and measure
the affect of the management of tooling on production and the
quality of workmanshlip accomplished here at the Naval
Aviation Depot. Unless you provide your name, there is no way
of determining your name, so there should not be any concern
about being absolutely honest. If you do provide your name,
it will only be used to get back to you, if desired, for more
information about a “specific dquestion. Further, the
information gathered on each individual survey will be kegt
in_ strictest confidence and will not be individually
released. The survey will be used as an instrument to help
improve the NADEP tool management system, so honest answers
are desired and encouraged. Should you have a comment about a
question, you may star the question and write your comment on
the back of the page. If you do so, be sure to identify the
question number related to your response. A copy of the
results will be made available upon compilation of the
answers. Changes_in the tool management sgstem will likely
occur as a result of the data obtained from this survey.

The information accumulated in this survey will also be
used by Bruce Laviolette in the preparation of a doctoral
dissertation on tool management, which will be published and
utilized as a training aid by colleges, universities and
other industrial facilities. A ‘copy of the dissertation will
be made available here at the NADEP upon request. Completion
of that document is expected in the March 1993 time frame. A
committee of six distinguished persons will evaluate the
dissertation prior to final release. Most notably, this
committee includes Dr. John Cammett of this command and Dr.
Edwards Deming.

Instructions

1. Answer every question. There is no right or wrong answer.
Although you may riot know an exact answer, your
perceptions are important.

2. Answer the first gquestion before moving to the next.

3. Circle the most appropriate answer only unless otherwise
instructed.

4, If Xou have a comment and there is insufficient space on
the page to adequately address the problem, star the
question to indicate a comment and write the comment on
another sheet of paper.

5. Please do not discuss this survey with others until all
personnel have taken the survey. Please return the survey
no later than the close of business 9/16/92.

Thank you in advance for your time, patience and
honesty. A few minutes here can lead to a better workplace
and the development of a more professional tool management
system that can better serve you. Thank you again!
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TOOLROOM INSTRUCTIONS FOR TOOLING S8URVEY

The purpose of this survey is to determine and measure
the affect of the management of tooling on production and the
gquality of workmanship accomplished here at the Naval
Aviation Depot. Unless you provide your name, there is no way
of determining your name, so there should not be any concern
about being absolutely honest. If you do provide your name,
it will only be used to get back to you, if desired, for more
information about a specific question. Further, the
information gathered on each individual survey will be kept
in strictest confidence and will not be individually
released. The survey will be used as an instrument to help
improve the NADEP tool management system, so honest answers
are desired and encouraged. Should you have a comment about a
gquestion, you may star the question and write your comment on
the back of the page. If you do so, be sure to identify the
guestion number related to your response. A copy of the
results will be made available upon compilation of the
answers. Changes in the tool management system will likely
occur as a result of the data obtained from this survey.

The information accumulated in this survey will also be
used by Bruce Laviolette in the preparation of a doctoral
dissertation on tool management, which will be published and
utilized as a training aid by colleges, universities and
other industrial facilities. A copy of the dissertation will
be made available here at the NADEP upon request. Completion
of that document is expected in the March 1993 time frame. A
committee of six distinguished persons will evaluate the
dissertation prior to final release. Most notably, this
committee includes Dr. John Cammett of this command and Dr.
Edwards Deming.

Instructions
1. Answer every gquestion. There is no right or wrong answer.
Although you may not know an exact answer, your
perceptions are important.

2. Answer the first question before moving to the next.

3. Circle the most appropriate answer only unless otherwise
instructed.

4. If you have a comment, star the question to indicate a
comment and write the comment on the back of the page.

5. Please do not discuss this survey with others until all
personnel have taken the survey.

Thank you in advance for your time, patience and
honesty. A few minutes here can lead to a better workplace
and the development of a more professional tool management
system that can better serve you. Thank you again!
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