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Introduction  
 
 
 
 
 
 
 
 
 
 

 

Foreword 
 

In 2006, Moogôs Process Council embarked on a goal to document a 
common framework that would allow successful implementation of cross-
functional teams; Six-Sigma and Lean concepts; process-orientation tools 
and accountability for end-to-end core processes; and problem solving 
methods across all Moog organizations. Many council members, past and 
present, have entered their thoughts, experiences and research here. 
 
This Council believes consistent practice of the tools herein will allow 
Moog operating units the flexibility to incorporate any or all concepts 
within their business plan. Commonality must be maintained across 
geographic locations. We see it as our responsibility to provide a common 
approach, as well as a shared language, that enables a mutual 
understanding for the changes required. 
 
This handbook documents the Councilôs work. It is not meant to dictate 
process; rather, it is a reference guide for operating units that want to 
learn more about how others at Moog have approached these tools. The 
handbook includes recommended tools and techniques that are currently 
in use at Moog. Any of the authors are capable of helping the reader 
pursue further understanding in each of the chapters. 
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Intended Audience 
 
This handbook is intended for anyone within Moog who is interested in 
learning about process-oriented tools, is an active participant in a project 
using these tools or would just like to learn more about process-
improvement techniques. As a start, the handbook will be shipped to all 
Moog site leadership team members, supervisors and program 
managers. 

 

Prerequisites 
 
It is assumed that the reader has some basic understanding of the 
fundamentals of Lean, Six-Sigma (Process Variation Reduction), teams 
and other process-improvement techniques. 

 

About This Handbook 
 
The Moog Process Handbook contains chapters describing each of the 
various process improvement tools used at Moog. For additional 
handbook copies, please contact Moog Graphic Services department at 
716-687-5400, by email at mhuber3@moog.com, or via the Graphic 
Services website at http://mww.moog.com/graphics/home/default.html.   

 

Online Version 
 
This handbook is also available online at 
http://mww.tor.moog.com/lean/processhandbook.html. If you hyperlink out 
to a figure or other Website when using the online version, you can return 
to the handbook by clicking the ñBackò button in the top, left-hand section 
of your Web browserôs toolbar. 
 
Some detailed figures and forms that are difficult to read in the print 
version are hyperlinked to downloadable or full-screen, printable versions 
via the online handbook. 

 

mailto:mhuber3@moog.com
http://mww.moog.com/graphics/home/default.html
http://mww.tor.moog.com/lean/processhandbook.html
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Comments, Additions and Corrections 
 
Comments, additions and corrections are encouraged. We recognize that 
this subject matter is constantly evolving, and different Moog sites will 
likely find alternative approaches that should be shared with others. 
Please contact any member of the Process-Oriented Process Council 
(POPC) with your suggestions. 
 

Council Member Location Phone Email 

Rey Balanon Baguio 63-744473355 rbalanon@moog.com 

Bruce Faso EA ï S&D 716-687-7412 bfaso@moog.com 

Birgit Guenthoer GmbH 49-7031622195 bguenthoer@moog.de 

Tom Lemley Springfield 610-731-1218 tlemley@moog.com 

Steve Pequignot EA - ICD 716-687-5497 spequignot@moog.com 

Mike Rowen Torrance (310) 618-6644 mrowen@moog.com 

Lloyd Tucker EA (716) 601-5373 ltucker@moog.com 

John Webb EA - AG (716) 687-4338 jwebb@moog.com 

Table I-1. 2008 Council Member Contact Information 

 

Conventions Used 
 
Throughout this handbook, certain conventions are used, including: 
 
× Important terms that are used and identified in context are shown 

in red. Many of these words are contained at the end of this 
handbook in the Glossary and Index. If a glossary definition exists 
for a particular red word, it is hyperlinked to the glossary in the 
online version. 

× ñGood ideaò suggestions are indicated by the light bulb 
icon.
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Process 
Variation 

Reduction  
 
 
 
 
 
 
 
 
 

 

About This Chapter 
 
Process Variation Reduction (PVR) and Six Sigma are terms that are 
generally used interchangeably. Moogôs adoption of PVR was to 
emphasize the goal of reducing variation through the application of 
statistical analysis. This chapter guides the reader through Moogôs 
application of PVR tools. 

1  
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Background 
 
When data is collected on any manufacturing situation or any series of 
events, this data is always found to exhibit variation. Even repeat 
measurements made on the same object will not be exactly the same. It 
is this omnipresence of variation and the need to understand it that has 
led to the methodology that is discussed in this section. 
 
Quantifying process variability first started in the industry in 1924 in the 
form of control charts. This statistical tool allowed an operator to discern 
real process changes from random process variation. These, and a 
multitude of other techniques, have evolved from the initiatives of the 
Quality Revolution in Japan in the 1950s, to the advent of PVR at 
Motorola in 1987, all in response to increased demand for the highest-
quality product and overall value. 
 
The process variation reduction techniques applied at Moog closely 
resemble this PVR methodology. The higher the sigma level, the more 
reliable the process. The simple comparison shown in Table 1-2 
demonstrates how the accuracy of spelling relates sigma level to process 
reliability or quality level. 
 

Sigma Level Spelling Accuracy 

1 Sigma 170 misspelled words per page in a book 

2 Sigma 25 misspelled words per page in a book 

3 Sigma 1.5 misspelled words per page in a book 

4 Sigma 1 misspelled word per 30 pages in a book 

5 Sigma 1 misspelled word in a set of encyclopedias 

6 Sigma 1 misspelled word in all the books in a small library 

Table 1-2. Sigma Level as it relates to Process Reliability 

Defects such as misspelled words may be nothing more than a nuisance, 
but unchecked variation in our critical business and manufacturing 
processes can be very damaging. The use of process variation reduction 
techniques at Moog can pay huge dividends. 
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Definition 
 
Process Variation Reduction (PVR) is a structured approach to identifying 
and reducing process variation, known as DMAIC, consisting of five 
distinct phases. The rigor associated with each phase and the 
relationship between phases provides practitioners with a success-
oriented methodology for achieving their objectives. 
 
Below, you will find a brief description of the five DMAIC phases, along 
with the tools used in each phase. 
 
1. Define Phase ï A clear statement of the intended improvement is 

generated. A high-level map of the process under study and a 
business case for the project are also outputs of this initial phase. 
 
Tools: SIPOC, Rolled Throughput Yield, Affinity Diagram 
 

2. Measure Phase ï In this phase, process data is collected to provide a 
baseline of current performance and point to the source(s) of the 
problem(s). 
 
Tools: Gauge R&R, Control Charts, Pareto Charts, Process Sigma, 
Process Capability, FMEA  

 
3. Analysis Phase ï The goal of this phase is to identify and confirm 

root cause(s). 
 
Tools: Cause & Effect Diagrams, Design of Experiments, Hypothesis 
Testing, Regression 

 
4. Improve Phase ï This phase tests solutions to reduce or eliminate 

the impact of the identified root cause(s). The output of this phase is 
implementation of these solutions. 
 
Tools: Brainstorming, Consensus, Design of Experiments, Hypothesis 
Testing 
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5. Control Phase ï The last phase evaluates solutions and maintains 
the gains established by both standardizing the process and putting a 
monitoring system in place. 

 
Tools: Control Charts, Process Sigma, Checklists 
 

 

Figure 1-1. DMAIC Methodology 

 

DMAIC_Methodology.png
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Implementation 
 
The objective of a Process Variation Reduction project is to provide cost-
savings or improved efficiencies for your department, business segment 
or Moog Product(s). This methodology can be used to improve processes 
in an office environment or on the factory floor. When assessing the 
viability of a project, the following criteria must be met for this approach to 
be effective. 
 
1. The potential savings from process improvements should outweigh 

the nonrecurring costs associated with the project. Typically, a 
formally-trained practitioner will lead these projects, as well as a team 
selected from stakeholders and subject-matter experts. A business 
case (financial impact study) will be developed early during the project 
to validate the decision to proceed. 

2. The project and its objectives should be in-line with group strategies 
and should not conflict with, or duplicate, ongoing activities. 

3. The process under study should have enough consistency and 
structure to allow for the definition of process steps. This will facilitate 
the identification of the sources of variation and their eventual 
measurement. 

 
If the above steps are satisfied, contact your department manager or one 
of the trained practitioners listed at the end of this section. Examples of 
PVR projects can be found in the Process Improvement Library at 
http://mww.moog.com/agenglab/asp/pm/manageProjects.asp?trigger=2.  

 

Reference 
 
1. PVR ï ASQ Forum ï Learning and sharing site for PVR 

Professionals: www.asq.org/sixsigma/ 

2. PVR ï Quality Resources for Achieving PVR ï Articles, tools and 
resources for PVR implementation: www.isixsigma.com 

3. NIST Handbook of Statistical Methods ï Online handbook intended to 
help scientists and engineers incorporate statistical methods in their 
work as efficiently as possible: www.itl.nist.gov/div898/handbook 

http://mww.moog.com/agenglab/asp/pm/manageProjects.asp?trigger=2
http://www.asq.org/sixsigma/
http://www.itl.nist.gov/div898/handbook
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Subject Matter Experts 
 
Certified Black Belts are well versed on process variation methodology 
and PVR project assessment and initiation. Below, please find a list of 
these practitioners by location (certifying agency): 
 
1. http://mww.moog.com/lean/cfpo/contacts.htm 

2. http://mwwdev.moog.com/agenglab/asp/pm/manageStandards.asp?tri
gger=beltList

http://mww.moog.com/lean/cfpo/contacts.htm
http://mwwdev.moog.com/agenglab/asp/pm/manageStandards.asp?trigger=beltList
http://mwwdev.moog.com/agenglab/asp/pm/manageStandards.asp?trigger=beltList
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Lean and PVR 
Certification  

 
 
 
 
 
 
 
 
 

 

About This Chapter 
 
There are many courses, certifying organizations and company versions 
of Lean and PVR (Six Sigma). Moog has defined particular knowledge 
and experience to qualify as ñcertifiedò at our company. Accommodations 
are made for individuals to test or have their knowledge and certification 
evaluated against our standards. 

2  
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The PVR/Lean Certification 
 
A PVR Certification or Lean Certification is a confirmation of an 
individual's capabilities with respect to specific competencies. Just like 
any other quality certification, it does not indicate that an individual is 
capable of unlimited process improvement, just that he or she has 
completed the necessary requirements from the company granting the 
certification. 
 
For instance, millions of people have applied for, tested and been granted 
a driver's license in the United States. It certifies that a person has 
passed the minimum guidelines and requirements for driving. The 
individual must pass both a written and hands-on driving test in order to 
ñcertify.ò 
 
However, not all individuals in the United States have the same 
proficiency in drivingðeven though they may have passed the tests and 
been granted a driver's license. The same is true for PVR certification.  
 

Note: Certification alone does not summarize the worth of a true PVR or 
Lean professional. 

 

Obtaining a PVR or Lean Certification 
 
As with attaining a driver's license in the United States, PVR or Lean 
certification entails learning the appropriate subject matter, passing a 
written proficiency test (PVR only) and displaying competency in a hands-
on environment. 
 
The materials can be purchased from almost any certified consulting 
company, but usually come bundled with classroom training. There are 
different levels of certification based on body of knowledge and durations. 
 
Moogôs certification requirements include completing two PVR or Lean 
projects (dependent on the certification being sought). This requirement 
was set by an advisory Moog management team when embarking on 
PVR/Lean, and may exceed that required by other commercially-available 
certifying programs. 
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Note: The PVR levels are yellow belt, green belt, black belt and master 
black belt. 

 

The Moog PVR Certification Process 
 
The Moog PVR Certification Process is shown in Figure 2-1. 
 

 

Figure 2-1. Moog PVR Certification Process 

 
Step 1. Candidates can either be nominated by their manager or request 
certification training through the Moog intranet at 
http://mww.moog.com/training/registration. 

Step 2. Site leadership must approve the nominated candidates. 

pvr_certification_process.png
http://mww.moog.com/training/registration
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Step 3. Based on demand and geographical location, the training date 
and place will be determined by the global process committee, and the 
candidate will be notified. 

Step 4. The candidate is expected to complete Moogôs training and 
certification process per the following courses. 

× Course #197 Lean Certification 
http://mww.moog.com/hr/courseoutline/crs197.htm  
 

× Course #198 Green Belt Certification 
http://mww.moog.com/hr/courseoutline/crs198.htm  

 
× Course #199 Black Belt Certification 

http://mww.moog.com/hr/courseoutline/crs199.htm  
 

http://mww.moog.com/hr/courseoutline/crs197.htm
http://mww.moog.com/hr/courseoutline/crs198.htm
http://mww.moog.com/hr/courseoutline/crs199.htm
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PVR Certification Ranks 
 

Master Black Belt 
 

The ñMaster Black Beltò is the highest level of technical and 
organizational proficiency. Because Master Black Belts train Black Belts, 
they must know everything that Black Belts know, as well as understand 
the mathematical theory on which the statistical methods are based. 
Masters must be able to assist Black Belts in applying the methods 
correctly in unusual situations.  
 
Whenever possible, statistical training should be conducted only by 
Master Black Belts. If it is necessary for Black Belts and Green Belts to 
provide training, they should only do so under the guidance of Master 
Black Belts. Due to the nature of the Master's duties, communications and 
teaching skills should be weighted as importantly as technical 
competence in selecting candidates. 
 

Black Belt 
 
Candidates for technical leader or ñBlack Beltò status are technically-
oriented individuals held in high regard by their peers. They should be 
actively involved in the organizational change and development process. 
Candidates may come from a wide range of disciplines and need not be 
formally trained statisticians or engineers. However, because they are 
expected to master a wide variety of technical tools in a relatively short 
period of time, Black Belt candidates should possess a background in 
college-level mathematics, which is a basic requisite for quantitative 
analysis. College-level course work in statistical methods should also be 
a prerequisite. 
 
PVR Black Belts work to extract actionable knowledge from an 
organization's information warehouse. Successful candidates should 
understand one or more operating systems, spreadsheets, database 
management systems, and presentation and word processing programs. 
As part of their training, they will be required to become proficient in the 
use of one or more advanced statistical analysis software packages. 
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Green Belt 
 
ñGreen Beltsò are PVR team leaders capable of forming and facilitating 
PVR teams and managing PVR projects from concept thru completion. 
Typically, green-belt training consists of 15 days of classroom training 
and is conducted in conjunction with site-specific PVR team projects. 
 
Training covers facilitation techniques and meeting management, project 
management, quality management tools, quality control tools, problem 
solving and exploratory data analysis. Usually, PVR Black Belts help 
Green Belts choose their projects prior to the training, provide any 
statistical analysis support, and assist them with their projects after 
training. 
 

Yellow Belt 
 
ñYellow Beltsò are individuals that typically work on a multitude of tasks in 
a PVR support role. They actively participate in projects by collecting key 
data and assisting with problem-solving tasks and reporting functions. But 
most importantly, Yellow Belts lay the groundwork for driving true culture 
change inside an organization. The Yellow Belt course is given as a 
supplement to Moogôs Lean Certification training and consists of three 
days of training. 
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Lean Certification 
 
The Lean-certified candidate will be cognizant of Lean Manufacturing 
processes and will be trained in a body of knowledge on how to use the 
tools, train/teach others and facilitate Lean workshops. 
 
Some examples of Lean tools taught include the following: 
 
× Accelerated workshops such as AIWôs, 5S, Setup Reduction and 

Mistake Proofing (Poka Yoke) 

× Manufacturing Systems (Pull, Continuous Flow, Factory Physics) 

× Rapid Plant Assessment 

× Process Mapping and Value Stream Mapping 

× Inventory Management 

× Cell Design 

× Job Instruction Training 

 
The link for Moog-sponsored Lean training courses is: 
http://mww.moog.com/training/registration. 

http://mww.moog.com/training/registration
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Process 
Improvement 

Tools  
 
 
 
 
 
 
 
 

About This Chapter 
 
Moog employs many well-known industry process improvement tools. 
This chapter attempts to briefly touch on most of them, and provide in-use 
examples for each. Information contained herein should be sufficient to 
provide the reader with adequate working knowledge and a conceptual 
understanding of each tool. Further in-depth understanding will come 
through Moog certification training and reference reading. 
 
 
 

3  
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Project Definition Worksheet 
 
The Project Definition Worksheet, as shown in Figure 3-1, is a standard 
form that captures all the elements necessary to effectively scope a PVR 
project. 
 

 

Figure 3-1. Project Definition Worksheet 

  

project_definition_worksheet.png
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Using the Project Definition Worksheet 
 
The Project Definition Worksheet provides a consistent approach to 
project scoping. By using it, you will realize the following benefits: 
 
× Clear definition of the problem statement 

× Identification of the process; primary and consequential metrics; 
and team and resources required 

× Quantification of the financial rewards 

× Standardization that applies to cross-site projects 
 
The worksheet should be completed by the process owner requesting the 
project. The worksheet is designed so that the user is required to answer 
a number of questions that facilitate the development of a problem 
statement, scope, objectives, measurements and resources required. 
 

 

Figure 3-2. Using the Project Definition Worksheet, Screen 1 

using_projdefnworksheet_scr1.png
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Figure 3-3. Using the Project Definition Worksheet, Screen 2 

Location 
 
The Project Definition Worksheet is generated in ProMan (Project 
Management Software) when a new project is started. It is located in the 
process improvement library standard forms. 

 

using_projdefnworksheet_scr2.png
http://eadoc01.moog.com/domdoc/MBAI-74YKWT.nsf/(InternalAdmin)/Frameset?OpenDocument&docID=24862D35709523A5852574A400776333&docUNID=24862D35709523A5852574A400776333
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5S 
 
5S is a simple and effective way to reduce waste in your work 
environment. The premise behind 5S is simply having what you need to 
do your job, when you need itðno more, no less. 
 

The 5 Steps to Achievement 

Step 1 Sorting Separate the necessary from the unnecessary 

Step 2 Simplifying 
A place for everything and everything in its 
place 

Step 3 Sweeping Keep everything clean and ready to use 

Step 4 Standardizing Make the standards easy to maintain 

Step 5 Self-discipline Make 5S a part of everyday life 

Table 3-1. The 5 Steps to Achievement 

 

Applying 5S 
 

The First Step (Sorting) 
 
The first step is to identify what is actually needed in the workplace. A red 
tag audit is a common way of doing this, which covers the following steps: 
 
× Team agrees on who is involved and what areas to cover 

× Team agrees on criterion for tagging (e.g., not needed in next 
month) 

× Team attaches red tags to the equipment that needs to be 
disposed of, including tools, fixtures, furniture, etc. 
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5S = A place for everything and everything in its place; fit 
and ready for use. 

 
During a red tag audit, attach red flags to every unnecessary item in the 
workplace. Then, move out the ñtagged itemsò immediately to a 
store/bin/cupboard or other proper temporary storage area, and give the 
ñpossibleò an agreed ñuse-byò deadline. If the ñpossibleò arenôt touched 
before the deadline, then get rid of them! 
 

 

Figure 3-4. A Typical 5S Red Disposition Tag  
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Tags can be ordered thru Moog Graphics using form 104-67-1104. 
Alternate language tags should be printed locally. 
 

The Second Step (Simplifying)  
 
Next, your team needs to agree on the right place for the remaining items. 
Follow these guidelines to assist you with this step: 
 
× Take into account frequency of use 

× Decide how many items are to be stored and get an appropriate 
container/board/cupboard 

× Agree on a location 

× Label the container and show storage amount/content as 
appropriate 

× Keep small quantities of consumables in small containers (keep 
bulk storage separate), using color-coding to avoid mix-ups 

 

 

Use shadow boards, labeling, color-codingðwhatever 
seems best! 
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Figure 3-5. A Place for Everything and Everything in its Place 

 

The Third Step (Sweeping) 
 
Third, implement a daily sweep process (Sweep Checklist) by following 
these procedures: 
 
× Identify what is needed to be done (including routine 

maintenance) 

× Generate a daily or weekly matrix (sweep checklist ï see Figure 
3-6) for the sweep process that describes who is responsible and 
the sweep frequency 

× Agree who is doing what, and regularly rotate checklist 
assignments 
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Figure 3-6. Sweep Checklist 

The Sweep Checklist can be found in the process improvement library 
standard forms. 

 

 

sweep_checklist.png
http://eadoc01.moog.com/domdoc/MBAI-74YKWT.nsf/(InternalAdmin)/Frameset?OpenDocument&docID=B8F516658B39318D852574A400769040&docUNID=B8F516658B39318D852574A400769040
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The Fourth & Fifth Steps (Standardize and Self -Discipline) 
 
Regularly redo the first three 5S steps, as they will reveal the causes and 
origins of clutter and mess. Take remedial and preventive action where 
necessary. Also, regularly review your rating criteria (standards). Design 
appropriate checklists, performance measures and visual controls to 
monitor progress and structure reviews. You can ensure success by: 
 
× Getting everyone involved 
× Building a tidy workplace into daily routines 
× Applying 5Sôs everywhereðnot just the factory 
× Sharing successes; communicating the need and the benefits 
× Consider an Audit Process to help sustain 5S.  

 

5S Review Sheet 
 
Figure 3-7 is a sample 5S area performance graphical review sheet 
(referred to as a ñSpider Chartò). 
 

 

Figure 3-7. 5S Review Sheet 

5s_review_sheet.png
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Reasons for implementing 5S 
 
× Helps build teamwork and discipline 

× Creates a more organized workplace 

× Makes for a safer work environment 

× Reduces stress 

× Impresses customers 

× Better handle on costs 

× More pleasant place to work 

× Supports other Lean building blocks 

 

5S Training Tools and Standards 
 
In order to make a 5S program more successful, it is necessary to utilize 
training tools and 5S standards. One of many tools proven to reduce 
variability, confusion and to improve understanding is color-coded visual 
training and standards such as those shown in Figure 3-8, Figure 3-9, 
Figure 3-10 and Figure 3-11. 
  
Figure 3-8 is a training tool specifying 19 elements for each of the 5S 
levels, as they relate to the 5S Audit Form (Figure 3-9 and Figure 3-10). 
Using this tool in concert with the audit form has statistically proven to 
reduce audit result variability.  
 
Figure 3-9 / Figure 3-10 is the corresponding suggested Audit Form 
allowing for standardization and consistency in a 5S program.  
 
Figure 3-11 is a quick reference tool auditors can use while performing 
audits, as a guideline and reminder for consistency, standardization, and 
variability reduction.  
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Figure 3-8. Key Elements of 5S Standards 

key_elements_5s_standards.png
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Figure 3-9. 5S Audit Form (Page 1) 

5s_audit_form_page1.png
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Figure 3-10. 5S Audit Form (Page 2) 

5s_audit_form_page2.png
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Figure 3-11. 5S Quick Scan Form 

 

5S Follow-Up Tools 
 
Figure 3-12 ñ5S List of Needed Improvementsò is a tool that should be 
used once the program has begun and audits have taken place for a 
particular area. This tool helps to close the loop on needed and required 
activities for step 5 of a 5S initiative. 
 

5s_quick_scan_form.png
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Figure 3-12. 5S List of Needed Improvements 

 

Location 
 
The 5S Web site can be found at 
http://mww.moog.com/agenglab/asp/fiveS/default.asp. 
 

5s_list_needed_improvements.png
http://mww.moog.com/agenglab/asp/fiveS/default.asp
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Process Mapping 
 
Process Mapping is a ñvisualò display of the steps in any process. It relies 
on the old adage, ñA picture is worth a thousand words,ò where the 
relationships among steps and their relative timing and occurrence can be 
readily seen. 
 

Note: Value Stream Maps are a form of Process Mapping and are 
explained in detail later in this chapter. 

 

Process Mapping Steps 
 
× Step 1: Determine boundaries of the process 

× Step 2: Determine how detailed you want the flow chart to be 

× Step 3: Determine the steps in the process 

× Step 4: Sequence the steps: 

o Only map steps actually being done in the process 

o Use post-it notes so you can rearrange as necessary 

× Step 5: Draw the flowchart with the symbols 

× Step 6: Review and finalize for accuracy 
 

Note: Process Mapping aids in the understanding of a process, providing 
opportunities for problem solving and identifying waste. 

 



Process Improvement Tools    

 

Process Handbook  Page 43     

Process Map Examples 
 

 

Figure 3-13. Moog Test Equipment Process Map 

test_equipment_process_map.png
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Figure 3-14. 5S Disposition Tags Flow Chart 

5sdisp_flowchart.png
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Visual Management 
 
A lean working environment is typically very visual. Information is 
displayed and clearly visible to everyone. Visual management  is the 
name given to a whole range of activities used for communicating and 
controlling what needs to be done. In addition, you can use Visual 
Management to control whether or not something happens through visual 
devices, as well as to signal if something has or has not been completed. 
 
Visual Management includes: 
 
× The display of goals, targets, maps, etc.  

× Everyone knows what has to be done and works to achieve it 

× Standard work procedures at workstations 

× Labels, shadow boards, color-coding etc. that make it easy to find 
things and keep the workplace tidy 

 
Examples: 
 
× Problem-solving flip chart for team 

× Data display for current month 

× EDI link to business systems  

× Spare parts color-coded 

× Team board (whoôs who and photos) 

× Kaizen activity board 

× Departmental strategy statement 

× Condition traffic light (and ñonò indicator) 

× Floor marked for parts position and quantity (min/max) 

× Clear signage 

× Standard operations sheet 

× Process whiteboards 
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Team Blue 

Hrs Avail éééééééééé. Target Hrs ééééééééé. 

Todayôs Target éééééééé Weekôs Target éééééééé 

Utilization éééééééééé Productivity ééééééééé. 

Figure 3-15. Sample Visual Management Chart 

 

Visual Management Steps 
 
× Step 1: Identify the information that you want to be known or the 

mistakes that you want to prevent. 

× Step 2: Design a simple, visual way of displaying and controlling 
this activity. 

× Step 3: Test the method and seek feedback from those involved. 

× Step 4: Train everyone to ensure they are able to use the 
mechanism provided. 

× Step 5: Regularly review and improve. 
 



Process Improvement Tools    

 

Process Handbook  Page 47     

Visual Management Examples 
 

 

Figure 3-16. Moog Pictorial Process Whiteboard 

pictorial_process_whiteboard.png
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Figure 3-17. Moog Standard Process Whiteboard 

standard_process_whiteboard.png
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Supplier Engagement 
 
The Supplier Engagement  tool provides you with steps to involve internal 
and external suppliers in making improvements. Lean and PVR will not be 
fully effective unless they are applied throughout the supply chain. 
Without supplier involvement and cooperation, stock-outs occur and 
delays are moved to another part of the chain. 
 
It is as important to work with your supplier, just as it is to work with your 
customers. Failure to do so will reduce the benefits you can achieve from 
becoming lean. 
 

 

Lead your suppliers by example! 

 
Supplier Engagement Steps 

 
× Step 1: Identify suppliers you need to involve. 

× Step 2: Be clear about what inputs you need from these suppliers 
and in what formðthink about quantity, format, packaging and 
documentation. What is going to make it as easy as possible for 
you to do your work? 

× Step 3: Summarize the differences between what you get today 
and what you really want. 

× Step 4: Now, think about talking to your supplier. It is likely, 
however, that this will involve: 

o Explaining why you want to change. 

o Helping your supplier adopt lean principles, otherwise all 
that you are doing is moving the waste. 

o A degree of compromise, initially, on what is possible. 
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× Step 5: Once your supplier understands what you are trying to 
achieve, then negotiate on specific, required outputs. You need to 
differentiate between your buying contract (longer term, bigger 
volumes) and your delivery contract (regular, small volumes to 
support flow). Many customers also push for cost reductions at 
this stage as a way of sharing the benefits of lean. 

× Step 6: Agree on a mechanism for measuring performance and 
regular review so that you can continue to improve. Consider 
setting up a Customer-Supplier Agreement. 

 

Note: Consider the following options: 

V Invite your supplier to your work area; walk and talk through what 
you are doing. 

V Provide training in lean principles and tools. 
V Give examples of what other suppliers have done to become lean. 
V Offer to send ñexpertsò to work with them to make the necessary 

changes. 
V Really listen to other views and concerns, which may help you 

arrive at an even better solution. 
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Value Stream Mapping 
 
Value Stream Mapping  is the process of identifying and charting the 
flows of information, processes and physical goods across the entire 
supply chain from the raw material supplier to the possession of the 
customer. Its value can be seen in the following ways: 
 
× Highlight dependencies 
× Identify opportunities for the application of specific tools and 

strategies 
× Improve understanding of highly complex systems 
× Synchronize and prioritize continuous improvement activities 

 

Value Stream Mapping Steps 
 

Current State 
 
× Step 1: First, determine the type of map and boundaries. It is 

sometimes helpful to begin with a traditional process flow chart to 
determine the entire value stream. Determine what information is 
important to your team to for capturing on the map. Make sure to 
pay particular attention to critical paths and to include elements 
such as inspection and test. Waste is waste; inspection 
productivity and test productivity are of equal importance. 

× Step 2: Walk the process backwards starting at the last operation. 
Add inventory points, transportation elements, vendor facilities 
and customer endpoints. 

× Step 3: Attach the functional groups and information flows (be 
sure to identify exactly what information is being transferred). 

× Step 4: Develop and attach data to all elements (lead times, setup 
and process times, transportation distances and times). 
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Future State 
 
× Step 1: Utilizing the seven waste-type definitions and the current 

state map as your baseline, go through each element one at a 
time and determine which elements contain waste. Attach some 
measurement of scale to the waste. 

× Step 2: Look for possible applications of quality at the source, 
SMED, batch size reduction, cellular manufacturing, point-of-use 
and 2-Bin and Kanban systems. Attach some measurement of 
scale to your expectation of productivity gains. 

× Step 3: Make estimates of the resources required to accomplish 
the changes. Pay particular attention to the human resource 
requirement (critical). Be very careful not to overestimate the 
available human resources. 

× Step 4: Select low-hanging fruit consistent with your available 
resources during a selected time frame (first cycle no more than 
six to 10 weeks). 

× Step 5: Redraw your map consistent with your change selections. 

× Step 6: With the selected projects, make a detailed work plan of 
who, what, when and how. Regular progress reviews should be 
scheduled. Plan deviations need to be agreed to in advance. 

× Step 7: At the conclusion of the work, adjust the map to reflect 
any deviations. This is now your current state map. Decide 
whether to go for another process improvement cycle. 
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Setting up a Value Stream Map 
 

 

Figure 3-18. Value Stream Map Setup 

value_stream_map_setup.png
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Value Stream Mapping Example 
 

 

Figure 3-19. Sample Excerpt from Moog Value Stream Map 

sample_excerpt_vsmap.png
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Spaghetti Chart 
 
A Spaghetti Chart is a simple tool that tracks the physical movement of 
documents, parts or people during work. It is called a spaghetti chart 
simply because of what it often looks like before improvement. 
 
The value in the Spaghetti Chart is that it is a quick, visual way of 
highlighting waste in motion and a catalyst for improving workflow. It 
depicts the work path from start to finish and can represent either the 
literal steps taken by the worker(s) or the path taken by the part. The 
distance traveled by either is usually tallied or recorded for the purpose of 
before-and-after improvement comparison. 
 

 Spaghetti Chart Steps 
 
× Step 1: Draw a diagram to scale showing the existing layout, 

including different departments, machines, workstations, desks, 
storage, files, etc. 

× Step 2: Trace the flow of materials (or a piece of work) through 
the area. Use arrows to show the direction of movement. 
Alternatively, use pins on a pin board and wind thread around the 
pins to show movement. This makes it easy to measure the 
distance (by removing and stretching out the thread) and also to 
experiment with any alternative layouts. 

× Step 3: Add the movement of each person using different colors 
(obviously there will be times that a piece is moved by a person, 
so the lines should coincide). 

× Step 4: Measure the distance traveled by documents/parts and by 
each operator during one cycle time. It can be interesting to 
calculate and highlight the total distance walked in a day, as well 
as the time spent in non-value-added motion (which is waste). 

× Step 5: Use the chart as a tool to identify an improved layout and 
process. Aim to minimize motion while fully utilizing resources. 
Follow the value stream that you have already mapped. 
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Spaghetti Chart Example 
 

 

Figure 3-20. Moog Japan EFB Valve Spaghetti Chart 

 

 

Figure 3-21. Moog Japan EFB Valve Spaghetti Chart (cont.) 
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Shadow-Boards & Shadow Board Kits 
 
Shadow-boards  are an easy way to organize tools in locations close to 
the operator or technicianôs reach. Only the tools needed to perform 
operations at this given workstation or machine are ñpresentedò. Pictorial 
cutouts or line-drawn outlines are made ñbehindò each tool to easily 
indicate those that are missing or not put back in place. Shadow-boards 
can by mounted vertically at an employeeôs workbench, machine or test 
stand, or laid-out horizontally in workbench or Vista cabinet drawers (see 
Figure 3-22 below).   
 
When located in drawers, foam or styrene blocks are employed to fit tools 
into cutouts showing their proper location. A corresponding label system 
used to designate tool and tool locations can be very useful for vials 
holding smaller or sharp-edged tools that need to be protected. Although 
storage density is compromised, the styrene blocks keep tools and 
gauges from contacting and perhaps damaging each other. 
 
Main reasons for shadow-board systems are to keep only those tools 
necessary to perform the job within easy reach, and eliminate the need 
for operators to fumble through tool boxes or walking to find required 
tooling, gauging and fixtures, thereby wasting precious time. In fact, you 
will find that operators now tend to leave their toolboxes at home (or are 
asked to), since all necessary tools and gauges are provided. 
 

    
 
Figure 3-22. Shadow-Board Example A and Example B 
 

shadow_board_exA.png
shadow_board_exB.png
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A shadow-board kit  similarly provides a system for A&T tool or partôs kit 
organization. The storage position of each part is defined by a shape 
marked within or a ñshadowò that is cut out in the kit container (similar to 
the drawer scenario above). Tool kits are typically those sets of tools, 
gauges and fixtures that are portable and pulled-out when a specific part 
or model is being assembled. Part kits are containers (bins or carts) of all 
components necessary to build a part or model. Part bin or cart kits are 
typically ñfilledò by the stockroom and can represent Kanban markers in a 
pull system.  
 

Note: Shadow-board kits typically require 2-bin systems to already be in 
place. 

 
The shadow-board kit visually conveys two pieces of information: where 
the tool or part belongs and whether the item is missing from its 
designated location. This "at-a-glance" visual indicator can be a useful 
time-saver, as it eliminates the need to spend time searching and 
unpacking.  
 
In addition, the use of shapes minimizes the amount of mental processing 
that is typically required to pair parts with their storage locations, thus 
facilitating visual verification that the kit is complete (i.e., mistake-
proofing). The kit also provides a system of minimizing WIP  inventory 
(the number of shadow boxes determines the amount of WIP) and 
creating a one-piece flow mentality. 
 

Shadow-Board Part Kit Steps 
 
× Step1: Stockroom receives work order for assembly and testing. 

× Step 2: Empty shadow-board kit is located in stockroom and then 
populated with parts by stockroom. If a shadow box is not available, 
work order will not be filled. 

× Step 3: Kit is sent to assembly and test. 

× Step 4: Assembly builds ñxò units determined by shadow-board kit 
and 2-bin system parts. 
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Shadow-Board Kit Examples 
 

 

Figure 3-23. Commercial Actuator Shadow-Board Kit 

 

 

Figure 3-24. Military Actuator Shadow-Board Kit 

military_actuator_shadowboard_kit.png
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2-Bin Inventory Systems 
 
The 2-Bin Inventory System  locates low-cost parts at the user's "point-of-
use." This system is best suited to products with high-volume or repeat 
sales that have high stock turns and are not traceable. 
 
Parts located at the assemblerôs point-of-use minimize non-value-added 
activities such as unbagging, unneeded inventory, transport and waiting 
time, and other indirect costs including up to 75% reduction in stockroom 
transactions. 
 

2-Bin Inventory System Steps 
 

 

For specific details in setting up a 2-bin inventory system 
within Moog MBS, please visit the following Moog website:  
mww.moog.com/imshome/mbs/twobin/twobin.htm 

  

Assembly 
 
× Step 1: Parts identified as ñ2-bin partsò are stored in a 2-bin 

system in the assembly cell. 

× Step 2: A kit from the stockroom is sent to assembly.  

× Step 3: Assembly of the product is done from parts in the kit and 
parts from the 2-bin system. If the bin happens to have parts 
typically used from the 2-bin system, continue the assembly 
process using those parts pulled from stock before using those 
from the 2-bin inventory. 

 

Scrap Scenario 
 
If a part is scrapped in the assembly process or additional quantity is 
taken from a bin that is over-and-above what was specified on the kit pull, 
update the ñfree useò card quantity appropriately. Continue with the 
assembly process. 
 

http://mww.moog.com/imshome/mbs/twobin/twobin.htm
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Empty Bin 
 
× Step 1: In the case of a 2-bin container becoming empty, remove 

the empty bin and slide the next bin down from the back of the 
carousel. 

× Step 2: Send the empty bin down to the stockroom and continue 
assembly. 

× Step 3: When the refilled bin returns, place it in back of the other 
bin with the same part number in the carousel. 

 

Stockroom 
 
× Step 1: A returned empty bin signals replenish demand required. 

× Step 2: Perform cycle count on bin. 

× Step 3: Fill bin. 

× Step 4: Send bin to assembly. 
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2-Bin Inventory System Examples 
 

 

Figure 3-25. Moog Commercial Actuator 2-Bin System 

 

 

Figure 3-26. Moog Commercial Servovalve 2-Bin System 
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Figure 3-27. Moog Plug and Helicoil 2-Bin System 

 

 

Figure 3-28. Moog Military Actuator 2-Bin System 
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Point-of-Use (POU) Inventory Systems 
 
POU Inventory Systems  locate parts that require a large amount of 
control or traceability at the user's point-of-use. This system is best suited 
to products with high-volume or repeat sales that have high stock turns. 
POU systems can have more than two bins, but are typically used with 2-
bin systems. 
 
Parts located at the assemblerôs POU minimize non-value-added 
activities such as unbagging, unneeded inventory, transportation, wait 
time, and other indirect costs, which can reduce stockroom transactions 
by 50% or more. 
 
POU inventory can eliminate the need for parts to reside in an inventory 
stockroom. Instead, parts can be delivered directly to an A&T area from 
the last internal fabrication department or supply chain source. Vendor 
Managed Inventory (VMI) is an example of a POU Inventory System. 
 

POU Inventory System Steps 
 

 

For specific details in setting up a point-of-use inventory 
system within Moog MBS, please visit the following Moog 
website: 
http://mww.moog.com/imshome/mbs/twobin/twobin.htm 
 

Note: The following steps are for a POU with a 2-Bin System (100% parts 
on floor) 

 

Assembly 
 
× Step 1: Parts that have been identified as POU parts are stored in 

a POU system in the assembly cell. 

× Step 2: A kit is allocated from the work cell.  

× Step 3: Assembly of the product is done from parts in the POU 
and 2-bin system. All pulled POU parts must match the work order 
lot number. 

 

http://mww.moog.com/imshome/mbs/twobin/twobin.htm
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Scrap Scenario 
 
Process any parts scrapped during assembly per the current electronic 
transaction method. Any ñnewò part is issued from POU through Moogôs 
allocation process. 
 

Empty Bin 
 
In the case of any POU container becoming empty, remove the bin and 
select the next appropriate bin. Send the empty bin down to the 
stockroom, supplier or appropriate in-house fabrication department and 
continue assembly. When the refilled bin returns, place it in back of the 
other bin(s) with the same part number in the carousel. 
 

Stockroom or Fabrication Department 
 
A returned empty bin signals replenish demand. Perform a cycle count 
and refill bin before sending back to the Assembly area. 
 

POU Inventory System Example 
 

 

Figure 3-29. Moog POU Inventory for Commercial Actuators 
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Setup Reduction 
 
Setup reduction, sometimes referred to as SMED (Single Minute 
Exchange of Dies), is a rigorous methodology for the reduction of setup 
times, where setup times are often cut by more than 50%. Setup 
reduction provides: 
 
× Documentation of setup procedures 

× Improved flexibility and responsiveness to customer changes 

× Increased ability to pursue smaller lot sizes 

× Increased capacity 

× Reduced batch sizes and reduced inventories 
 

Setup Reduction Steps 
 
× Step 1: Document current process. 

× Step 2: Separate internal and external setups as they exist. 
Internal setups are those activities that have to be performed on 
the machine. External setups are those activities that can be 
performed off the machine, perhaps while other parts are running. 
External setup activities are usually ñfreeò because they can be 
done while the machine is running other parts. 

× Step 3: Convert internal setup to external setup. 

× Step 4: Streamline all aspects of the setup operation. 

× Step 5: Perform setup activities in parallel, or better yet, eliminate 
them entirely. 

× Step 6: Document setup procedures. 

× Step 7: Streamline approaches: 

o One-turn attachments 

o One-motion methods 

o Dedicated fixtures 

o Electronic data and storage 
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Setup Reduction Example 
 
A traditional bolt and T-nut lockdown fixture can take 20 turns to engage. 
Only the last turn actually engages the T-nut. Thus, 95% of the effort is 
consumed in aligning the bolt. By replacing the traditional fixture with a 
one-motion fixture, the vast majority of the setup time can be eliminated. 
 

 

Figure 3-30. Setup Reduction Example, Steps 1-6 

  

setup_reduction_example.png
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Figure 3-31. Setup Reduction Example, Steps 7-12 


